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f.fHJI PRO B'LEM AND> BACK GRU UN]) IJ:'rE-BA NRE 

.In l"ff'cent: "years- the .$.tatlstlcal teclm!:ques ;of ll1u~tlple 

~aetor'ial ,analysis h«ve heen- :appl1ed to the' p.robl$.tn of in­

telligence me.su~nt.. Studl·es haAde:d by tG:uls· Leon !b,ur- · 

stone-of the; Univers,tt:r of ah!c.go and f£heJ.m_Gwlnn fh1:irstone 

Qrthe Bure.e;u o;fOhUd study in Chicago have resulted in the 

ls:01atlon ot primary :faoto!,,$ Ol" &b111 tle$ It'ld.,c1l c;o:n.trlbute 

to, the Intel.llg.enee· 01' the In<11 vIdual . The researches ont:h~ 

p'rimary mentaL abill t iesh&d ·as their' first purpo.se, the 

!dont1f'1cation and. da:f1ni tionof th&independe-nt rae tcops of 

mind.. As the i"a-ctol"$ b&e&Jl'le mO~e e.ltlarl:y lncllC'ated by sue ... 

ce&aive studies the investlg:at'O.:ra turned to the· oonst'ro-tltlo,n, 

orasc&t of tests; which would Sid til.:e &chool. in- it$ tea-ting 

..a ""'d 1 an.""@!;-I.U. ' ,8llC'f) progrsm,. ,,: '-

1 
L •. 4 ._ Thurstoue.: and 'f .G. Thurstone. ld~ual i"or ' he Chicago 

T~~ tt .£t Pr1'¥f:Y »-tal Abl11 t.1$6 For -~g." y. .!:2.17,.. P ~'I ', 
VJ1Wi'iJ.ng t on. D. G . ,I f T"~ iUue;ri~ GOUl'l'Cl '" 'on EduG'~t · '.on 1941 . . 

The {'allowing study utilized both the t&sts and the-orr_'S' or 

pr'imary men:t-al 4bl11tles re~'Ultln,g t'r~'n'l tb.8& exps;r'i.ment-.­

tiona • 

Sta.teme:11t at: ills probl em. The pUl~pose or t h is s tudy 1$ 

to evaluate thepr1n1a.ry m.enUU abl11 tio:r of' ·spee1.al group.s 

o·f fltudenta . ,t The Kilbourn JunlorTrades School as measured 
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by the, 'Chi.eag.o T-asta or .Prim.~ MEn~lt{Il Abl11tl'tJts -. 

Det1.ni·ti<1-n, :o:r terms. In the at-atemeat or th~ prebls.lnS' 
.--- ........... ~ 

there are: tM) phra.s •• whicb r:e'~u1,r. ,ela;rl:fleation . 

, 1. lrilmll"1 Mental AWl1 tl Q .~ tho:$& t"ae to:r;$ the, 

1'hurstones cice.flne 81$ making ~:p1nt:ell1g.ncc8 and 1hieh are 

me_a~red 1n the test us-ed. 

2. Spee1.al gl"O'\iP:$' .re: MdEt up of .. tlldeat.s 'fIhp demon .... 

strate' 1n'¢onsl"tene1e'$,: 

a) 1n their I.:Q·. he:t1t.een v.rbal and non verbal m.easure­

ments: as Indleate:d b7 the, aall.fom1a. T~U,tt G·f 14.ntlll Maturity .. 

b) bet1f~enment.al ,age .and r:t:.ding aehlevoli4&nt lav.l as 

me.suNa by theC-alU'<)pru.. T_.at Qr .entlll lIaturlty and The 

Progreis$l v. A;ch lev-EllUen t ':Ca8;t 'iJ: .. 

!.at-ur~ 2£:2 p!:()blem. fhe lt11bQurn ~lDlor!lratles 

. Bohao). itl ,an instl tutlon 'Which harbOr,. 'man:,y G~ thesd1J.~a­

tional IUis£lt. of th& 'c1ty .. , B03's 'who ~v. p'l"fWed failure. 

in r 'eg,ular c:ta.a:les r ;or a: lllultltutde: Oi!l"eA&Oll. have been act 

to thl a school ,-, The het:rc>ga-ncnt;s, group in «ttentianee In ... 

elude $ 1 (l} atu.d~ntawho 8l"$ lntel~e,c,t;uid,ly and.a.adem1c'atly 

IMerl·o:r; {2}s-tuden t& who bav,e bee,n transferred arter' nil, ... 

ur& to make- $(lei-at ,adjua,t .nen'ta at oth:e'r schoola:; (3) 8 tudeut.s 

who have been -.f.fll'(ltad .1th..-ome.a1lm:ent which h$aa-ttec:taa: 

int,.l.ligeAee and;, (4) .tuG;efl~ who, •• makeup 1& ,. combination 

o;r.th e ,above. Thus when the:se individual,s 1fe:r:e: unable to 
I 

make, s.tia;f,a.otGry adjuatInent :1n the regular e.1ty s.chool~ , 
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prlnclp.1a ·and parents ael.t)c't.ed ,a trade aeh.oal typ:eof cur­

riculum u an -.nawer to such ,social and e 'due,at±onal probl$Wt 

,and ha&t,eneti to 'OJC;padl te tra,nsfer,S·,. 

, To detEu:-mine· g:r&d.e p,l-a..osJThen.tevary s.tud~nt 1a glv.en a 

Calvlforn1a 'Peat of Mental. Maturity (lnd a Pro.gr":.Si-ve Aeh.lCt:ve-

ment Tast,. Q,n the bas-is of :bQ&ae tea-t ,scor'ea ,and PBS"t 

3-chclol receopd. thee. tuden t Ls pl..ced in th$ ,$e:v'en tn, e:tgllth 

.or nin thgrade., 

Wi. th. a group ,a,o 'c om.plax the p,~.blem 0'1' %!le~tlng e:du~a-

t.1onal ne:edabaeomes ,& d1ff'louJ. t one . Ona oitheteite-.hers 

6..}..-p:ressa.d 1 t as oecing primarily a matt'8.rof maintaIning 

clasa-room: d1s-cl:pl,lne toa tl"ler th.ana matoop of teae-hlng . J4eet.~ 

ing thee·due::atlon.al ne.eds oj' the .student ~e:eol1les &8,31$1' 1t"" 

he:ral"ls into SOllie pattern,.. :II' an lndlvldua1 ¥s it mental. 

,age ot :appx>oxil1la te.·ly 12 .... oroI' 00 th ve.rbal 'and non verba~ in .. 

t&111genee- ee$.t ,sc'()r$S and denro-flstrat:6S 7th grade aohle,v •• -

moot;, .either by .his elaa$ wot'k >&l' (l g.ne,~lly aeeel)-teG 

b.a.tte:ry- of' a.nh1evement tJasts:,_ .& curr-i,cul.Ulll. c:an be pre,sex-lbed 

to meet. his educ-ati on~ needs regardl:(UI8' at' the number of' 

y&IQ'-S he ha$ beecn retarded. fI,Q'VJev;o~, at the n lOOll',t'll Junt.r 

T~&des ~oo.l there, &I.re man',. who arE). so v.a:ried. t .n t.heir I ,.V­

em ,fIlb!11t1a's th$t it b., dU'f1eult to det'1n~ their ed.u:ca-

ti,onsl ne'&dtj -., Th.eprevlously da.I'tned g1'o\.11'8 recquire. rtrrth.~ 

study before Adequat.e ,conclusions can be· determined. 

Do t ho_&-e &tudcents "hoar. su.per-.le'l' in varb$.l. intel11ge'll<C.e: 



-. 
MOtfa dirt.ranee, in pl"1Jnary lll8nt8l. .al.1 tiea fNm thO$$' 

who are .sup,grio,r in their non-verba.! intelligence test flcorea,? 

o students who l"e,ad en a leva,l c(Hll.par tl.bl.e to' their mental 

ag e, demonstrate any s-uz::ertorit:y ln prinw-ry :ntental abilttus 

to' thO's,. who are interio.r raadecrs? Ro. do, tb..:t\l students 

cort1pere 'in pr1,mar y mEmtal abilities with t ho'se the 'T"nur'f,Jton$,. 

te:ete'd? .In whleh :factor's- do they appear unusuall,. inf~'rl.r; 

in which dO' t h (lY ,eomp,ara f&vo~abJ:y .1 th the group 'which the 

:r.thurs tone,s us&:d to &$ t~bll"8h norms "I J};.") Meese gl\OUpS :811Q. 

particular patterns tn t.btl:Lr pr-1.rna;ry l'l1f!mtal ,.bili tIe,s pro­

fl1eiTheS'& ,are: IJOme of th$'lu,t;latlo:nsthla atudyc'on-a1,de-l.'s '. 

Sinee groups -are amtJ.l '8:..TlU flub j&e t to ,s,el$C. tl vi t"J thi's .tudy­

a..tte.mpt,s to thro: • .a ltttle more; ,ligh t on t~, s:.ubjact rathel' 

than 'ae" .... an an~"'r to the ~,.tl()nJll p,ro-blema iJl-Va].y.-d . 

Nature, ()f' the Ut()ratur. ~ tl1,e flelQ,. It was o.r~g1n­

ally .in t:&nde~ in the p r ·OC:EUJ'S, ()i' reviflc"lng tho, 11 t,e.~atu.r.' In 

th., .r1al-d. to dis:cu$s the v:lilcrio-us s.tud1ea rel.ted to, this. 1.n"... 

vElst:lgat1Q.cn., Ho.,av~1?, a. el.Q;~~ .antU.-ysu of' the v.ar:1oua lIe-rer­

eneesource:s r~.$lod noda:ta pertl,nen't to the d-eaign orth., 

pre,sent pro:blem . Thus this Inlre$t10~t1o;n 1$, a ploneerat~ 

tempt wi th fiO< background data. .avai~_hl:$ro.r .diJ:".f).C.tiol:a:,., 

It was. thought w-Orthwhlle~ h01fle_r, todla·eu8,$ >the 

theoretical, bel. of fl'1mal"'1 itEm t$.1.A-b1..l1tl,ea. .inc.'a aUG 

kno.l,6.<ig& 1s 1le-eeas:e;ry j't),r .a:n, 'Understanding o:f what was (tone· 

i.n this s.tudy and what re8ul,ts mightme.an... TaLa diaeuaalon 
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1ntel11!gflln:ce~u-ch .a,s th'EI :lntelltg~ne:& qu{;),tlent ...... the 
famil.L-fir· I.Q.tt But it 1.811&11 known among teoailhe.rs 
and employers that men may have the a.ame§en'B_~al 
l~velQr me.ntala-bl11 ty and yet b-e totally d1rf.~rent 
$.& t ,o tb.eir ~pt:t tudes .$nd p.otent.ial.l ties.., tmd th&r ..... 
fore the; aing19 intelligence index 1;$ inadequat,. fop 

. the purpose of describing lnent~l endowment " 

It iu:wJ been found neces..s(try to use, Infaddition. 
othe·r ' lndexEt-s of .spe.cla1 abl11t1&s 'l'Ih1ch Q,annot be 
l'ep.re$en ted by :anY' si.Ilg le index of in te·l1igenc e'. · 
Well known: " among,.uebabll1tles;~ r 'or example, 13, 
mus1cu talent.. wllliah 1s really a complex or many 
ebl11tles. !l e'chanlea.l 41lt1 tude 1$, Elnothecrwell 1m..cl~ 
complex. ot abil1 t'1o tlla t cannot he, r ,epre.sented by: 
any S'ing l-e index of intelllg'enc.esuehas the int,~I­
lig~ne& quot·:ient sllo-uld be diae.ontlnued bee~use or 
1 ts log,tc..al Inconalstenc.ies .,tt) 

'Thurstone. L .t. '"Testing !ntell!ge:nceand Apt! tudeSI'll 
H:n~ela, 23: .32-6. Januaroy.. ].945 

S1r F~8;ncla Galton (1,s:22-1SU1) L8' credi ·te.d with the 

ftr.S't sus,t_lned attempt to me4sure int:elll.gencH" _ He acttempt­

ad thro,ugh e-xpe>rimenta,ttQn to det:$Jm[in& th. diff:erenc;6:s in 

mental endowment in i'l1d.ividuals by eatim&tlng their profi(,}l-

encie..s. 

'l'he, c;Qr.:relatiQn&l. teob:n::t,,*u6S: w'e'ra· orlg1na~ed by Gal ton" 

w.hG handl.ed thf¥lJ. ina de.$c.r.1pti va. man1lB,r. Sine$' then a;tudie:a 

or ·corr&la. tlon ~ve g.lven r ·is,.&, to '- SQund. a tat1e tic &1 teah .. 

nique.. 'With the great incr,ease in tntel1.i.genc. teats, It ••• 

.found that cQrr.elatl~na between t.atawhieh .e~: auppoaed to 

be lnd1~ 1.8, o£ g.ener,al .'in t 'ellig'&nee: lfI"re far from, perf'ec t • 

"l't W:AB conel ud&d: (1) that no te,8t 1s in any 
~ens.e a . pure meausre o-f the· po-stulated genn:·al 
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lnt$l.l.l.gen~e a..l'ld (2) that an app-recla:bl.e. part of' 
teat p&rfomane'e isS'ubJe.et to tortui toua ,e.%p-erl ..... 
mental 'error. the a1 ttu.ma ti Vet .&'$ to· cQnai<ier 
i.ntel11gencre as $I C.clIfll' l ,$x of many dis:tinet abl1i tie's. 
A thlr4po$s.1 'IIllli ty \Yhi~h haJJ s~m. der~'Xldln". is the. t 

. 1nte;111gen~e :tSdete . . rmlne .. -d by tho'l',uraru1$ of faeto'Fs 
that runctiQll without any: pa.tte:m 0-1' grou~1ngs •tf4 

4 
l'nurstone". L.L,.. -tt!heo~las' 01 lnte;lll.gencut,tt. Sci.-ell-tlrl~ 

Monthlz: 62t101-12 Febru1u7 1946 

Spea~ mad.e a .tttaj-o,r : ~QntributlQn :tn his pap'erGll the 

relationa of psychological t_ta that h&.d b~ .given to the: 

sama' 1ndlvi.dual.. In 19GJ~ S'pe:arman ,eonclud04 that there· eX ... 

lst&d a ai~gl& lnte-llao'tlve .faetQ)? whie'h cer-relatiol'lS" 1J:ld1 .... 

catiedund&F :eertain -c;ond1 t-lons. Thill ~lingle· lnte~l,ec·tive 

factor he- de-notad by the ls,tt&r Un,j ,. 'this. re8u1 ted in his' 

i":amouB '!'we>. Pacta~ TheQry.. According to Sp'e-arman, each t&s,t 

lscomp;C),sed. of only two fa-.ator.$;, the tfG" factocr wh.ieh La 

'C'Q1mllon te all teat ,and Iii a:peclf'!e Tactor .. r-eatl"'1cte-d to Goh 

test .5 

5 
Sp,earman~c, ".. ~h.A~ili.tl-.a (X~ · . an., llJw York: :Macm.l1~sn 

eo.,. 1927.. pp:. m: 

This theory" ga-ve rtse to many 11 v.1'1 'Cont.rove:-rs.1es ,.,. Until 

193QSplt,arman t s theory •• ~ palJ-si vely :ac,c.p ted,. Out as tests 

became mor-e pl,entlful-and .more varie-d in make:up .1.n&te.ador 

tn. ""S'e:1lePEU patttu'nJf or the. past,. e4uc.at'o.r$ Eo·:und SpeAr­

m-s.n t s g:ene.ral 1ntellec tl va tAe-tor ll'ladequa t 'o·.. Vii th liven. the 
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bes,t eontrarl. Spearman\'. theory waa 111:adeq.uat.Q to aeco·unt, 

fO'r o.hs:erv..a. relatl:ons .among ~p.eX'1lnentftl tests. When other' 

tae·tors we~r. acknowledged they hd. been term" disturber$or 

the f'Undamen tal rela t1onsof$~eliu"!i'lAn. . No.tbe the&rywtla' 

ehangl .ng. 

6H 

In 193:0 the e:mphul. in lnV&fltlgatlQna, .a. shirted . 

ttl.n:atead of looking tor a slngl. lntall&'ot1ve 
faetor' c·omm.:o:n t :o a series: of tasks, the inveatlga .... 
t10n .cc;nte:r?sil abGUt cU.:$c,ovetrlng how many t'aeto'PBGtP 
abiUtie$ we·re repre:sented ~'1 the",. tasks ·and turthQl" 
to, identity the natur.e 01: th'Os • . ab111 tie. . s.p,earman' s 
method o:f. ~lyse$ for {i single facto,]," had to be ·e'X'" 
tend&Cl to th.$ -RH' d1n:te·ns:lonalaaa. for any numb.e:ro'E 
rae tora • n'arlng the last ten ye,tl.rs. much exp.erillWnta .... 
tlofthe:s' h&1:)n ea~rled . 'out \(sing the~t. mo·thodawhich 
h~vG b-&en de.velop~d ... '~ 

Thur~tone* L.L .. . tt~heor:i.es o~ lntalligenee" Sc:lentl.rle 
~ntAlz 62:.101+ February 1.946 

Chi.of pp,opanents G'f t.bis: .approach are 1'hu.rstone and 

Botalllng .. The.s'C, men l;ultlally found., wh.en. wo-l"king with bat­

teries 0.1' ~eats. that if the content.as .quit$- vari,,{lQ th1lH 

appe.ared gl'011pS of' in teJ.leetl v& rat: ton r ·a the-:r thana single 

1ntel~Bet1ve raetor. "fheir me~thGQ; thel~. was .not ·one· of' 

atatistlcal1y detarmbdng .a s-i.ngle e~n ;f.aetor whieh QcoUl.d 

be &ellned. 

The :fl.rs-t m.p.Jo;r exp,eriment baaed O'll this now the-o-ry 

using th. tJ:N1t diln.ns,lonal me·thad 'Of ractor analya·! '. t .o.ok 

p.lacat.n 19.34;. 'The de t.alls· or this e.xp:erlment are ·dese·:rJ.bild. 

in Chapter Three . 
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'l.'ae lltemo.do:tdetarruning tl1;E}cS&f.eto·ra. ·is the' reVllrso 

oil pl. ttlnga typl'Gal. Ql.sr~. Instead.o:t' having an X Md t 

01. on which tD plot. pGint1s .• th..e. taob)r ~~l~ll1 ~v.ala the 

pointS: ~eon;rlgurati'Qn., ~ ~~1nvas:tlsato.~_ lllU1S't l,a,entity 

the b$;a wht¢'h1'"e~lle~ent the aibtl1tl$,$ 0'1' f~tOra.,. 1'be Jj)l"O:h-

1&1l1 1. -to' l.()¢~ate. the ._s: .$'.0 :as, iio g1.v,-. a .~d,. aeientlrl~ 

int,.'xopretat:lo.n o£ thE) t«atlte&'C>.l ta .7 

7 
_ . Y , F ' - . _ . 3 - r ~ '"2 

For & ll1:o.r;eeo:~l.~t.. e~plMat:inn of thiaappt'oaeh ~a t;ehnr-
3tOlUt~ L . .L .• ,~l+'· Y:~c:tG.r:.· . ~f £tln4, 9h~;eM~- : Inlv8l'alty 
,or ehie.-a,g~ Preils tS1lsPP':MI aoo ' , 

q ) " j .f:. _ 

Faet(lJ}"a 41,dnOtt: p.rt.f;e-1.11ate: • . ,ual11 J;.n all tfllltsS .' ''fa 

llUlke \11' It t.eh ~tt-e.'l7 it ._ nf),¢6€J;salWY to s-el..eot- tho&'& 

- tA$k:a 'tImeh.ere ;a,te,8t ora par:tle.u1«lr4bl11.t>y -whl,lee;-tiutl" 

a 'b1c11tleca W&cP",' a;JJnQ,S't ~b$e;at . mhla -eal~edf'Q~ ,ad41 t10Rr4 

e:XpQiriJtleut..- eA~r1 .. d 0\1$ 011 gl"'oupsof peoplawho d1f".t&l'e.d, 

.i4el,.. tn .-gllanti .d't!le$tU~n.. 1f!1l&l lnt$:l'P,' r6 t'a-tl<:>l} !1f aU . , 

anal.7t1C!al, re$ult.~ tbius" ,e.~n$11$t$d .tn 'db,eovtU,'ing the utV& 

:or tl~8' Ablil t'1 ,~hown ~() all -pxotJ,1J$nnt :i.n o-nea.·t<J,r ~kaa.nd 

ab~ent 1.0 ,ano,th(lr- •. 

In 1?l6 Dr . :.L: .• It .• l'hUl'-6tl'lne,fs- tf;le·at tcr'r Pr1m.~M&n.tal 
, . 

Ab:t.lltiaa1t 
-- pltbll;ahed bY' ths-Merl:c~ Oounc,U :o,t' md:U~fl1'" 

t1on. It was -labelleQ"S;t~e'rl_ntal ~dltlonft~i'h1s teat .aa 

fo;r- -a high ~eho,ol ,8..'I'l'd i't-<>l.l.e'gtl rr:eamn&n e, It 11) -no:w Gut ,Q:t 
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a 

pr1nt • the 1941 ed1 t:lon of thfOlUfUl.goiB:St Q,r P~1ma17 

5 • 
PQ~ a",",lsC,UIJ,', _,l ,',()n, ',.'~,' ,r,', 'thlJl " t ,-, ".t _,ee 8tlrO.~ "o.car K ,. " . ~21.t() 

,~~t~ . ¥.f_urOlnrta Ye:a~oolt A~llD,gtQll v.: tlrzrp , on 
?l'4);,aa 1,~45 P., 2;l),{) 

lIental Ah.111 tie,. 1s \18&d In tnt. <$ tud:r.. Shoptena-d .forma 

hav&: recently been pu't- C)ut by ,i ,ele'nee aaa.~ Asaoc,la·t.a . 

They lll$:o publlcue th. 'USe of' the test- in eomblnat.ton 

with the Kuder Jr.ttrerenee RflOO'rd, 8,0 that 0.00 c,an get ,a 

p1.e tur~eQtabl.11 tie. .8 r.1A.ted to 1nt.re.a ts ,. A_re 

contp~."te anu1':tis of th. te.t, 101.1;011-. in the third ch$:p~r. 

'!'he· qu.utlon ha,$ be:en~.e4. .s to whetx.r ilUl1 ot' the 

prtm.r.y -t:~,tora that hav:e been Ident1tied repl"81!tent .. mo.d­

(trIl f'O.l!fl of the ee.nt.~al l.nt.e,lleetlV:--6 tactor. that Spe.~ 

postulated in 1904.. 'Thur,s,tGn$ ;&tll'm'Qllrlli&lt the ._at1o~ .. 

tono •• ~"'The<:t'e $&em8 to .,x1at t ,lAr,ge naber' of ;sp.c1al 

tbl,u'tlea thact can be 1dentlTled ~.' pr-1mary by tho fact:orlal 

me.tl'lOa.." atl4 lmd~111ng the,se apec!tll .bl11tlea the"_ ... 

to .x!.taQfneicentP8l.en:er;gl~ng f&cto~ YlUch pPQlnO-t'esthe 
9 

actlv1ty ot: .1.1 th& .. S'pec1al. ;ab111t1. ••• rt 

9 
Thurstone. L .. ,~ lfTheo'.rie8Gf Intell,lgem)e.ff S:cl$t1tl0 

.onth~7 621,112' Fe,b;ru:aq l:9.4~ .. ' .. 

Besides the: th.eorlfl. of Spe4nnan and ·Thur8t~n •• Karl 



11 

10 H.olsinge,r · has proposed the ai-FactaI' theo,ry as an ;exten!f~on 

10, 
Holsl.nge:r. !tsx'l J .. &sS:ia:ted byhanee:s Swine:f'ori Illld lia-r17 

Harman, Student M8.1'l)ual of .Fa¢to:r. ~n~Sl$ ,chicago: S·tA ... 
tlat1e,B;l ~'SoratQ17:. hjiQ-tmfillt <>.f ' ,, :;;C:ca.tl()n,Wn1v~'ra!.ty 
D.r 0111,e.80,. 19.37 PI> .106 

............. _.... Ok ",_Is 

aT the Two-Ji''actory theory_. Ris theory lIua.kQS use 01:' a s·ingl.' 

general :f'aetoreommon to all te.S'ts" specifIc .tactoI"9 r&strl:ct­

ed t'O $: single test, . .an.d group i'actenrs. co:t111:'!Ion to a. group o.f 

t.~3'ts which have thesam.& underlying eOl'.llmon elements rElstriet ... 

ed to the tNt:S aa agro"Q.p .. 

'l!he, basl-.s 2£,f'&ctoris+"ana;lz.sl$ . It 1'8 !'lot the: inte~ 

tion in this theal.s to· axplaln th-e .mathemlltl.cs upon whle-h 

tl'l.& :factorial analytJ'i,8 iit basecd.. l!owev:er." the ba-sl.c $ssu:m.p­

tiona 0-1: r:6~e tor analysis have; he@n eOteell.ently 3'1.11ltfa'ariz.@d by 

both Dr. Thurstone 1,0 his flrs·t nml1Qgraph &ndby Pr . $hanner 

in his doctoral disserta.tio)l.. POl" those lntere'Sted. in ~ 

baaic explanation Dr . SharL."'ler 1s herew:t th quoted.. F.o-r 'R de-

tailed: ltxpl'ana t10n l:>e-lated to COri;stru:eti·o.n of' thl:s !nte·ll.i .... 

It\; . 1; . 11 geoo'e t ·aa t Dr,. rhurs tone' 8: ~onogli'apl.'l 1s l~fI"cOJiJll.'n:$.nde"d. Dr . 

1l. 
Snanne-rr. Wl'lllan:t Maurl.ee:" ttPrlmary J1:ental Abl'lltlea $nd 

Ac;~de.m1c Achievement lt pp . 5-7 Unpublished doetQ.ri .s 
thEt;sl&.. ChleagQ· Gr'&.4uata- ~ehQ()l .. U'nlv&ra:1 ty of Chlc.a go., 
1944 and Thurstone L .L . P:ri~nrE}ri{ Msntal.Ab,1.)..l t:1:es ' l?sych~ 
ma-tric Mon9;sr:*p-hs Numbar I#}: pp ~ 1(}2. elite-ago l Un! vent ty 
ofC-b'.1eagO P31~es:s 19)8 

, 
Shann.er e-xplaln.s, 

"Thai j)'rlnoipal problem !ot' r4$tOf' ualysi.1J 1$ that: 
o£ 1,solatingand ident:tfY~,ng f 'actor.a orabilitles, wh1,ch 

~ 

i 
" 
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tUide~Ue :a batte'1W1",r te'.ta.. "!he ,t:l~.t $tep 1nth .. 
aolut,:lon 'Of the p:P0-bl. 1s to g1.V8 the, batte.ry- of' 
~.8t'8 tc) it gJ."'Qupdf' 1.n.dl,vldualMand to· cw.le·u1.t-e the 
tntere:c:wrs 1a t1(J.ll$ atl:I.(}Jlgthe t.· •. ts '<to' '!.th$eorrel..a t1.~li • . " 
'1f they tw& al,gn1.f1-e.ant. :b~_e.enva"1;(),ua te .• taa" 
ev1denC'e or .aome 1n·t :ec;rUllk.ge in the eaments il)vol •• « 
'in the t.eat 81 t'Ua:t1.Qn...~hi:s· lnte;r......l!;.nK;.gf). l'lOyeV'", .• 
blade teatdna,t-e £or 1 t laay mean tJa.- eX;1.Slt-.n~e C)·f 
-common ean.tent in t1'16\ '-b.&st ai:buatl,OllS: Qr' the prea;en:C;8 
01.' post t1H Q:orrecl'$t1.O'us; b.tw~ea ,ti1.~.f..~ent 6.;p,Etc t. 4'£ 
the: 'tut ;si,tuatlon8\ .~thWld.rl'Ybag .b:1Utl •• • 

• ~ ,."h1a: 1nte;rl1nkflge' .n.1en i8 1nYo1 •• d in, teJlt 
altua tiona eOl'lJ,tl tat.. tn. basic. for , ;(11$ tula tinga 
40_o.D r.-e.t~G~r t .tl:et;a:rs to unde~11e the t:~ah •• · ~ 
degree to- which an In~vld,ud pcIiu'Ut'S'SQ-. the un-derl~ ..... 
lag ta.cto,:r Q;F .. ~1.11t;y whieh ,~y be ta •• umeid to, und-e,r11e 
&1.1 or 0il1r .. r ... ,of tn. t •• ts m£7 be' Gst:1;mat&d by the 
f:Qllo.ing e:qua tlOIU. ' 

t 1 )£1 #I 4..' ·at + • ..., • ..,.+ &" s . . - .,- ~ J.. , '¢ .c;" • .3 
.. here A,. 1.$' the . •• itl_t .. 4st;$nd~ aeON. ,of the: 1 the, 
ind:l vld!~ :for the· W1d;errlliw~. 'ablU:t:l' Gt', factor !J 
~a!?al •• ' + are . th$ .f:.~t$ft l.~a ,?,p .eights' of '$0111\-..,-
0'1' !i I:n te·s't ~. te.t2. ttUlt J •. ,anus'O on) 'and s ~ " " 
It ........ lire the .'~.lldBeO" 0.1' ,t , the lmilvldu,4l1 on 
the rtt .. pe.e ttve t$a;ts,. 'l'n.eatanda.r"i seo pe, val'Ue,s . -1~' 
8,~a, ••• ~ are r_.di17 O.bUdne.i train Q admln1.s'Gl'Q,tlon 
or th.l§.'. ,t~.;.t,. b .. att$ry,. ... ~r«O~Q .. '~ l,G.- .dln .•.. ·g. 8.,&1.a2.f, '1lo'J" ., •• 
1"01' each test must be ilf)'te:.t'iln1nd by. f'Qrmul.e: .from tne 
intei"co,rr&lat1on8. $lW~ tlulta,.; 

'fb.$ corre1atlOJl b:etwe-en. t1f<l testa ~ fmd i' may be .:at ... 
preslsEJ41n. t.~rmso:r l'aetol' ,la.dings of the i-ene1'al and 
group :fa'Oto';t>a w~ich und.er'lieth. two· tests: 

{Z} .1" -all +bb , ,,ce< 
,S1"S '~\ S rr' " S 'T' 

... ;e' 

whep. '*_. bS .• -e~.~-__ ,1U'$ £t1:tor, lGJldings or' the varL. 
Qua lien-ire! a:nd g;oo'ap£ae'tora for tes"& §"anda ., })) P­

C.. • ... ,.r$ th'Etr$'aF&et.1v,.f':e..oetQ~ 10a4iaga Tor t'l"$'t.!:. 

~h.e wei.gilt.. or- r_to~ 1()1uilnge- '~j; b .. '0.. . , .• ' . 'Or th. 
Yap'loua fi'lall1tles round in. test :s tuJ.r:l:l1 theeon41 ... 

~. 

tiona set by t .he following $q_~lon:# 
NllAb:tl.ity 

t3} 2: .2' \>i! 2 
~ . .. ,a .. ,.;j . .. c· , " ...... 

,s· eQmm~ll t,. 2 2 . 
& ... t -I 
u.ttiq.uene,8. 
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where' cl S Us the unit t • . a,t variance $;: a.., b, e.. . .. , 
.re f'ao,tC!)r lQadings ,of the. variou'8 g~11er.al and group 
rac:tora,; • ill the factor weLght of thespeeLf'ie ,ta-otor; 
,and t is 'the wei ght or the unr,el,labl11 ty :faetor' in te,st 
s . 'Iihe tunount of un1.ta test variance of to,at S due to 
common faotors i ,s 'oalled ,oommuna.lity; thtl e.:mouiit due to 

, the apeelflc and unrellabi11 ty f'actora ls re.fe.rred to 
as the un1que~ss; and the communal! ty plua t hespeelfl0 
,factor i ,. known a8 thereliabi,ll ty of the test . 

The iUndamental o.oneepts of tactor analya:la. havo 
been pr6a,ent,~ in the :forego,l ug d:1~ouss1on . Prom the, 
di.cUs-slon it is evident that t he' factol'me,thoC'. seek 
to transfCHn the original table of cQ,prfJla tiona £01: a 
large number 0.1' teats tnt-o' a mueh .smaller rtWltbe:r or 
factors wh Oose lEul,ding for ea.eh teat wIll s:Gttsfaotor11y 
reproduce theco-rrelatlons in the orig inal tahle . Thus, 
the :factor-tst s,impl1fles the p rob lem of interpreting & 

large b.attery o-r tests b;y us,ing a te_factors to .x. ... 
plaln t he r e l ,e. t10nsh lps eris ting among the. large number 
of teat,s,. ft 

TJ:l.e me,thad _p1lll&d. The ree'ordsat tIle Kil bourn Junior 

T.rade. S~hool ,sholfe,d that ~ Q,:r t.he' atuden:ts demo-.natrated the 

inoonsistencies, previousl,. mentJ.oned {p.2} '. It ••• bel1e\red 

that these . 'tudenta would show gr~atv'arla:pl1.1t7 in their 

primary mental -abilities . 'J!h.e; wrl te.:!> re.a&Qn&d that it a pre­

l.1m1nary study would re'Ve:al sJ.g.nit'i4antdlt1'ereno.·&s b.-tween 

any two. primary ~ntalabl11tl&a tllen a mG1r8 :e~ten81veand 

lntllnslve atudy woUld b$ jWJtlt"ired·. 1'he pr& ... t~st group, o£ 

t'ourt,een '$tudents pro,ved. to ue 'sign;lf'1cantly 8up 'ertO'r in 

reasoningabJ.llty whencomparad wi t h the memory ractor . 

'this •• s theftgo_ahea:d R signal . An ,ad.d.! tlonal group- of' 

twenty studen.ts "ere ta:!lted . Of the.se. t wo we:r.e eliminateci 

because it ' WQ's felt t hat their inferior reading ability in"",, 

v,alld.atied t he.tr test results.. ,One other was, ,61.11ninated when 
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he 1V'a. invol.'Vriin .. Q;eUJt,uitnGY' :and • . as Wlab'le to. :c'Gmp-l,et;e 

the t ,(!stingpra:g:rJUn . Thu.. t~1"6 .ere 31 student$; whos. 

abl-l1 tl,....re' .val,ua tad .• 

. 'Thr"ougbo~t the an.J.Y8,is. g:roup' study te"C"hl'llqtt&s .eire 

,empl.o1;~d l .n prer.renee to 8.-va..lua t1 on at' ind,! v1dua.l.s .. i.ev­

era.l dirE e:rent"V:enue.· or- app':rQ!?<~h _:re e!l1plt>yad in maldn;g 

the, evaluati Oh, • In t ,e'rm$' or the to1",,1 Sl"OUp et 11. tne 

f'ollow1n~ !a.thodll-.semp-l:oy_dt {.A) An' uly.s:is waS: made ·to 

dete;f'1l1in. hQ'lf th ••• , ·stud.en-t& emnpa~e4 with the: t8. ,O(}Oeh1~;"I' 

dreIi .in Qhiea.gG sehoul-a> ~upon. whoma.g. n;l~l~ were •• tab11:ahed .. 

€l'H ~e prlma:ry m&ntal, &'btllt'le:a '01' the total g:roLtp ....... 

eval'UJlted.. fhi·a was • .f,teo~~lah.:d 1),. de't$:rm1nlng wh.the-r th. . . 

di.fte:re:neas .fa:u.nd: 1na:eo:re8 bet.&ell tb$' v~lous f:.et.ors~.· 

sig.n1t i .cant .. 

Po.r tb:e Pell1aind~r of tn'S .study aub g'l"OupstAken f~01tt 

the tot.al. grQup w.-ePee1l.1pl-oyed.. !he,s-til g'pO'u;,s. •• ~e fQ~-den 

th$ r.Gll,cu.1ng basts ,;, ,GrouD ·1. •• s· c~tnp:tl,ae.<l of indj. vl,dt.ta1,B 

who ;$coradsupel:"'lol" 1n thelp language 1ntelllg4nc=& .aa ,cram­

pa:red to' 1'lonlaguage s-eGre$ '. Group 2: wacs e.olnpris,-ed. oJ! thoBe 

lndi V'l.dt1a~a\ whose :reaM ts • .,re :blle opPQaite of! g.r--oUJ> 1. 'i , .. 6 .... 

auperior in non 1~lgLli:ag:$. t() lAllgt.uag~ I .Q.l • GrGup 3ra.t.&d 

highS? 1n r~ng-6 ••. s~,OO1p:it.r-ad 'ntn ' mantala.S;6 udG~up 

4 had • .hll;$her mental age than recading ag,e. 

"1'he l1-t'U{t step was ttJ 6-viduate the pr1fnary ,.mental 

·a.bl11tte. :of tn.aD sub .voup's. te) In. gzo·QIt.lpa t""2~J"'4 tll$; 

~ :" 



p"I'imary msnta.J. ahl11.t'1es w'ere compared ·ae was dpne tn, B, 

a.bove. 'This invoLved the de.termination o'r the degre.·a or 
difi'er-s'nce, between the alx factor.a included in the, t&st. 

From ;each of the .fOUl"' group's, .an. individual was' then S6-

lect.ed who _s bellev$d. to he mo.wt typieal at hia gro-u,p .. 

15 

'The p$.ttern lie pr-ct'ts.ntedwas described .. {nl Then lndiVii,dua~:8 

in groups one and two Were matchs'dotl the ba,s,i8 of men tal age 

and acomps-rison .JlS made to ~etermln. in .hleh t'a~tors a'r 

abilities on. g rO'up surpas$sd the other.. The degree of aig­

nific"ilnc·e of the di.ffet"e-l1ces, • . as .eomputed. eE.} Finally 

.ste.p D· _as r:epeated with. groups three-and four'. Thus the 

special groupswe-re analyzed bothln ternt-s of their own 

pri.mary 'mental abl1itle-s and a l so in t&'~1'S ot .h ow the'y eam. ... 

par,ad wi th t h ei r appoal te groups ... 
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01lAP1!ER 1:1 

Tl1E JtILBOUru~ nmlOJt tRADES S-CHOOL 

'.Jllhe' Kilbourn Junio-r' T::P'ad"$s 'sch.ool YI.as organiz&d.as &\ 

pre-vocational ,$cenool to ln$0t the need~ o:;f'ce1"tain stud,centa. 

At the time no. other oouea·tiona.l instltut.i.Gfl WAS fitted to. 

provldean $dequate edueation for tlutS& 'boys.. In thi:g 

cha.pter bo·th t.h& original -obJ'ectlve;$ and a ehs.nging trend 

o,f t..~ought are pointe,a ou.. t ,. 

!!!:!. prea .. ntst-at¥-s of' .:!!h! ,$c4 oo.1. In the pas.t year 

the schoo.l board and the communi ty have dlscuasedandde;­

bated the place 0.1: the Junior 'fradea ,&'01100'1 in the sehO{}l 

system &nod in the community. Supe rintendel1:t Goodri-ch hill .• 

I que,s.tioned the value or $ueh s.eg regation. 5,0111e action h~ 

been tak f:tll to close suoh inatltutlons in Ml~waukee-. However, 

the sehool board, in cons'idering sue.h closure of' the Junior 

'lra<ies School :f.o:r <llrls .• , has vote,d to. ,continue t h ese g:irl.s" 

{JchOools :for anothe.r year. No final de;cislon" though., has' 

be-en made on the pe'rluanentstatwJ< Qf Junior Tra.des Seho,ol.a .. 

If it is finally decided to a.limin.at.e: t h is: for,m of adu.oat1Qn­

.al In .. :tl tutlo'n the proe~:d'UPB w'ill pcrahably be one- whereby no 

newstud,a.nts wll1 beaccapted" and enrollment will d$,craas.6 .. 12 

12 
According to, Edward Batt:er.man, who was appointed prlnc!pal 

of' Kilbourn JW;lior'frados School in Febpuary 1948,. action to 
clo,s& any o.t' the 1Ulw;aukee~U:nlor Trades S,chool:s has been 
't~ .. bLed for 'c ,onside':r~tlon at some l ,atcel' ·da.te . 



This unce,rtaln a ta,tua makes doubly l~11pO'rtQnt the ne·eellsd. ty 

of' kno'WingUtore: Q'bout tlle primary l11"(i1ntal f;l.bili ti~.s of the, 

,apeeial. ·8 tudtlnt.a. ljo.t only l ,St th~re a, ne<Qe'~,'Si ty fop know­

ing wh4t to prescribe-for t.hepre$Ont gJrOuP. but knawl:edge 

of 'l4heae, rtUlntal abl,ll t1a~s. m1ght hel.p 1JlG'&t fJ'duea.t1~nal nee4. 

of the sp-oei.al students a:ituat:.e,db, the lr'agul,ar JuniQr 111gb. 

Sehool. 

11 

~hl.at(>r,;f ;il'l'Q,(7b,Jeetlves Q.fth.~ .$:ch'EiO'l:. Th& Kl.1bGUl"tl; 

Junior Trf*des$0AoQ]. was, e:atablla-heti in 19'23. .It w:a~ then 

&(nO-1m; . 'S a pr-e ... .;vGe.a t1onal. -sel1.ocal. QnJUlit6 3:1' 1:92q. So-iho,ol 

l:l6ar·d Director Eng~l.k6 precseentad -a r-e-pO:l'·t . .fQr th • . Special 

Committe-eon Pre-Voe-at-1o-nal SCh oo1a .13 In thi.& r;e,pOcrt h-e 
13 --. ~--- ----~. _.-

procae:dil's Oc-f.the Boilrdof SJchQol Dtrec.toI's July 1. 1223·­
June' ;;0. 7g& p. 675. . Mll;¥jf,~uk0;e_; \vte;, ' Radtka &: KQrt,~cl£ Go. 
~ .. ' 
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poi.ntedQut that Pl"$--vo-O,ationa.) -s'c-noo·la 'w&l"e' a$tab-li~he-d f'Gr 

the. :follo1J(i.ng 'S tudent,'H 

1 . Tho,se . out -0.[ st~p wi th the work of the regular 

&.chool ... ei th.&1" .asG. r-asult of a ma'tura-l dlsta'sta for schoQ,l 

wo,rk or reu" other causes., 

2 ,. 'l'h os.e who Bre-eOl':lSiders b-ly over $g,e end o:ften 

ph,yslea~ly -de'lfcelQp-ed to ,an unus.ual degre~ ,. oona1d.axing '~h. 

stage oJ: seh-ool progr~t8-.a, 

3 ·. ThOrS. WhO·$6 ac. ti v-e natures ine1.1n.e them. to brGu,tchea 

01' dis·clp-line II 



:t& 

4.. '1110' •• ·who ,Q$ Q:t~ $-poken tIlE-ars, laG'~' tJl1CUnH .to, 

ph~s;1.0Al.e tId ti' than to &~.d~~'le lJ,tf<).rt .. 

;; '. 'tho-so whQ.B,. home '$nvl.rQcnm.e'llt!i ~esueh.s:t() ,s,f't'()rd 

tn • . o,nly 4: l..1m.l te:i outl{)~k: uPG.ft l1teg1 v-1ng ~tW In.uf1'1~,l­

eat tra1nl~ l.n h$hl ts a.nu ,d-uttea ·o;f ' .1 ~;tz:$n.!Jl .. 

6. 'Jh~,_ .hoa.1MU_t1~n$ a;nd In:tcent1s to laMe 

aeboQt $8i!"l.y to $J:lt.~ the e.mpl.()~t 1"1'01..\'1. 

1 .. fboaeGt .f-Qr61gl1, b~:rtb. ~r f>t' p.~n/t. ·of rQ;~l~ 

b.i~tb "h() bav. not h:.~ the _V'antagJju'~f _ilnslteh ltlotae:r 

>tongue .• 

i'o' ltt&&t lin.: neM_ Q'f thee .tu<l-.ntv i-.1".t~l" -.g:ellfe 

ftcDllIfIl9!llii.. that the ach,Q4:1s p:1'Ov.l<toQPpo:rt.'tm1t'1,.. 1'0"*,' . 

iwIaltb.7&lltlst Oct acettvltt*_ :r():~ ta,e: phy;a1:eUlT ()vcjfpaetlv •• 

lnhisp,l:an ¥ _"Ba·t. __ ,.~thlet1e: 'pr():~_ ·-.d8bG'pc~" 

in ,"~t1()a 110 tht: lregtU_ .e.dQl'l],i~ pMgr-_,.tn Qrie;r bl, 

.JH~1mulAte th1nk1ng ,() •• It .ilr . ling"'lke~~Qm.mw;'uldd , that .--

quat..,clio:olJJb. p",v14,$;4.. 1Un0,l'tg ~h.' t ... '1.11 "..~e1.ft~,. 

·al.11ltiCJatlQlted.~, .labopato~1-• .• ,,, a 11b:rarry," gpmaai_. 
. . 

a dl'rawlng ro<1m :ana .. rGOBl.Ol'.i ffal't'$Itt~ o'(Jl1IU1l.'re1al.0:~k 

lldght be· taught.. tfh6 ,r:ej.,;.voeat'1e.._l ;~eh~l:s .e~. tabe 

au_~Grl .. .t 'b;i' ~~t.r' ·ssv.nth •• 1ghth 'ar£~ n1n'thgr~de '.I;)rlt, 

wh1:ch 'W.8pre.pa~tlon tGl" · tih~ t~llth, ~ade ,. 

n. :foll __ J.ng en:traaae;e r&qulrflm • . nt& .~r& .,4t tortb.i 

1. .' Arl'¥ ' pe:r~n wb;() ,ahall . hav...:ati&-f'&6:ta:t>:l,l1' eompl.ted 

the ~g~ alx'th grade eoUl'ae 'filS;, be, «aslgne4 by the 
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een tr111 o,ttlc..s. 4. pupil in lre .... Voe:ati·onal School upon 

pet.! tlon of tl:J.e p.a~nts and atlproval by t .he Assla:tant 

$u:p>e.rin·l;endent 11-'1 eharg:f;l of schools 0,1' the GUstriet 1n 

which the chil.d l'e:3'iet~s. 

2 .. Fo.urteen ya~ old gr~de- ~hildren (other than 

&p-ocial C, p;upl.la) 1l1G:Y 1,:)(1)4\.3.$1 gned to a pr.e.par-atol'Y (':.1&$8 

in a J?re .... Voeati.QnaJ.. School by the central office upon the. 

r-eoommendati.on 0·£ th.e lo&ing prineipaland the sup.e.rvisar 

of spec.:tal classe·s. Thetr1m:$f&r .orier was to: b~ 1.."lit:1Ale.4 

by tl"t6 s.upf)r1nteruient or one of h i .s $s::d.·ste.nts;. In ·nIland .. 

pookd1s trl butaa to Infotm t:ecachep'S 01' the oppo!tt.uni tie • . 

and ll-.equ1.rement-a af spec·lal Schools the following re,visions 

and ·addi t1.on's were noted.14 ~he&eao:nd r.e.qu1rer.£·ntll·ae ,"-

c.· 4· .. . ~~. -
1 

Lif.e Advisement Couneil of the Elementary $cnoo.ls. 1'ro.­
yi.sl:on,~ f~;L"Sl!ciaJ. . $dij.~a ~cion m , .E:!!.. nlwJii.uk~ PUblic 
,Se.h.Q.ols, p .. 12 .. lil:wl1UlCee. W-ia~)onSin; Sehool, Bo-.aN; of 
Milw~ukee" 1936 

vis1il'd. to include thOSe-wIlO W(lr,e to become :fourteen dW'>ing 

th,e sem.ester.. ALso Incladedwer'e: (3) bO}"G a"a.d girls 01" 

Ju;n1or high school ag.., who look fo:.rw-ard to a trade Or t.eh .. 

nica l high $ochoo,1 training ~~ ,4,J g raClu.8tefi cd' anY' public 

or parochl,al Gitementarys'G,ilo<ll who Wished to .att.end t h e 

ninth grade. 

It. t a tne-e tlng, 0:1:' th. Bo~ of $ ehGol DUf},c tors on .March 

), 19J1 .. Iliree-tor \fs"atphal introd-ucEt',d .. reBolution proJ;JQ.-1,ng 

a l'l$W ,eombina t ionjun10,t'&'to:slmioJ? t .eeh,nlcal h1gh SChQ:O.L on 
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VIBWS O~ OO~R $.1:»& ,i RINCUAUl 

1.. Attltuda tOW:&rQ p'ztC)~"'EHi se-)lOQ1,; 

In ftLVO? o:.f " .... '. .. ,. ,'" . ' '* 'If' '...' '. .. . ' 2:3 
Oppcn:;,.s,d .. .. .. '. __ .. .' ... . ' ., .. ... .. .. .. .... 1 

,~ub tt"ul-, ., ,. .' '. *' .;t if ,"l •• '. .. .... .. . . ' .. '1 
md-efinl t.e . .. ..." .. ..,... .••• .".... 1. 
J:-o- 'opln1()n ., . ' . ' ......... ,. .. ,. ... " .. .!flo ...... ,.2 

1fo-t,al .. ,. . .. ... .. " .. ... .. .. ... 

I I " 'ftpe o-r :s,choolra\r()re.~t 

III . 

A Boy-s, t Tof,&,ehnl-afU ]{igh Se-~()l . .. ... .. .. ., • 10 
A Te~hn1ccal H:igh se-ho,(;}·l .... ' ......... ... ' ., 2 
J. Trade S-eho:~·lon11 ... ' •• ' it; \It' .. ... .. '. _ ..2 
A, 8&Y$ J fe.~h a;.nd h>~vQcc¢~tioOn~l SCh.oo:,:l . .... 3: 
iIak.a KUbourn Ji.' Jmi.:o~ifeeb. ~ .... ... ., ... 'II .. .. 1 
A :fre,vGcatiQn.al School .. , . ." " .. • " .. •• 1 
.A :aehool bett&~ flui tad to • el()w type- ... .. 1 
No ,opinio.n... .. .... . ' •• • .• ' .. "" . ' • '. ' '. " . , 2 

'rot-a,}. . . . ... .. . .. . .. ~ .. 
Loeati ~n taV(}:r-ellf 

No;r,thwEHit t s:i -de; ..- .. ... .,. .. ' '. .. ,. . . . ' '. .. .. 'it 9, 
l or th Side. .., '. '. . .• .. '. " .. .. • .' .. .. ,;.. 7 
!o.rth.el'll part of a,itT .. .. .. ' '" , • ., ,., ... • .. ... 1. 
IJo.rth e.rn h4l1f ore tty". .. ... . .. ... .. " .. ... .. 1 
Chn"tt,ral .. .,'. ,". ,;.. ,. .. 'lit> ,., ' lit;, ., .. .. '., . ' '. . • ~ .2 
Near NQ,rth: Avenue ., . ' '" .... .• ... .. .' • • . ... 1 
No:rth Ave-rH.l.e, ·and 21th stre-at . ' .... ' • ., .. • .,1 
fiear Gap1 tal Drive ann w.est ot"' Gl"'t:.~n Bay 

Ro.ad, . ' _ '. ... '" Ii .. <. 1 
°'2w'Q 1l".i.l-es west or r:t ver ,. '" • ....., ,~ . 1 
Ga;ra:en HC)ln.e:s 0);"" along Ml1.,tiu1~e-e ftlv6l"' .. .. • 1 
V~e$t 01' Kil.,bQurn.. . ,. • .. • !Ii" ".... 1 
1:)"0 op:i:ni,on.. .. ... _ '" ... '.' .. .. '. .or. ... '. . ' . ,. '2 

~ 

2'0 

26· 

.26 

Total .. ,e ' ''; •• .. .. '" • .. .. ... 28 

l-c:,;b" 1 ~ .. 'r'\ , r.: ... 
' ..... ,.1: , ,- ,u .. ,. l!" " "'" 

, 
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the Do-rth slde, .Q1' the elt.1·., au r.$Gl\\t1~PNposed that 

tho K1.lbourn Pre-VO:(ra. t1-onal. $ehool he made&- part of the 

new' a,ehoo1. A c1)mm1ttee -'Ifa;a appolnt~ to an4l." •• the prob .... 
, 16 . 

].;em. Inlfay .193~· a repart wu made by th-e· ootnm1tte(l. In 

general,. moa:t o.t the e1 tj"prineipJ>.le P ,l"f,l a,gAimrt the' 

16 
Oo.t.nT!l1 t·t~e to S tlldy the it;;aed of a Ncr-til $1de !,eehntcal . 

HIgh Sooqol, T~clul1e.l. ~~atl()nal,F_cllttlalj,pp . 49. 
JI1baukee.. Wi-a' . ;!; Be-hao! 8oal',4 of' J41lwaukee,,19).1 

p~'a .. nt loeatlo:n .(!j£ th& 1:ttLboura Pre-Vo,o..atlon-al 8ehGo1. a8 

the ;81 te t)f' ,a . 11$1f seho.oltllough they~rhlltEll.y d1d D&ll,ev. 

:AnQ.ther technioal high #choql &hould he .re:ettni., ($e-ef'able 

1). 

''lheeolMl1 tt,e$. in ita. In~.a ti.ga t:Ion ~d ' prlnelpal.s ask 

a rs';pre.a:entA hi ve, numbe:F0f boy. why they ehca:8:& the sohool 

they41d-. Table. two· 1-8 an -.x-ce·rpt trom that p.art cr~ . a 

larger tabl..h1·e,h COV8'r$ the Pr$*VGca tiona1$ohoolJ; • !he 

r.ea'$OU gl v.n hav.e b&en S1!'0uped under &&ve-ral divIsions. 

'!'he 'figure$- in parenthe-S8:-s; ait the, he-adr:>t' e .. e.h group r~p:re­

S8,nt th$ to''t,al or the grQ-~.P'.Othel' tl.gur.s not l.np..enthesl.a 

Ind1cat-e: the nUll'lb$.p .of t .1lnes th6 p:art1,cular "",;fiG'll .&8 men­

tioned. It shQ'uld bs not4ld thfLt th. totAl n~b.r Qfr •• ao.ns 

given; 1s; gre$t:fii'> than tbe number Qr' 8wdent:s w:he)· replied. 

Thfs results :rt>om the ract. thatso~ Indlvldualag.vo ... 

mllnY asthre& or rOurr$a_$~:u;lS- ., 

Group A in~l.ud~., $l.l :f';et\SQntt glv~n whlQhh.a.ve. to do 
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with thee,ppo:aJ. of lnd:ustr1.ti. su'bjeets as; sach_ filoa·t bOo1'I. 
, 

aeeor4ins to thl&rep'ert". &nrolled .1n. preV'o;c;f1tiona.laehQol-

bee.wu,. of' 1nt.e'res t in shop ;G'X' trade .s;ubJec t .&. "Appa r6.ntly 

no ~ll numheT Q.f boys have Emro~l,e·d in p.revQcat,lonal 

8ehoo'1 una,ar the Imprea,aion that me;ye,o.ul,d learn a. trade 

thor-e. 1!h1.fJ e;rrQtteoua notl;cm Is Qft'ell obtained through 

tri~ 1lD.d otherlt. not e-ec:l:UJ'S;:t:ely lnfo.ed as to.e.xaet 

naw£>e o-.f thea-esehQo1a. 'To many peraoruJ shop and tr&de _ 

appe«l" to.- m.an the, sas tb.lng. Pol' the.&' b01a: it 1.s. e&.l"­

t.un that a Jnn~Ol' teelmle:a1 hIgh school .1tould$e,rve e-q,ua.]'ly 

. " .n17 
&awell. .. 

11 
Ibid .• , · p •. 2,0 

~e st:u:dy ~v.eal-$d th.a t. bQ1J in pre;vocatlonal schoo.la 

f'peqU.EUl tl; advlim,e-e theeSllle rea-s'onaaa bOl'a 1.n Tce:oliul1.c:al 

Hi.gh ~e:b.o()la. The de~ira to l e,arll a tr$<dQ sho.wed a gro~. 

ruis!a.pprahe'nsion on the- part oi.' the-,se boys. Out of' t b.1& 

gr-ew & recOllmlendation thatprevo-c-,at.lonal $c:ttQ-ols b1l ea1.l:ed 

Jun1Qo;r tecimica1ol' ,j'U.1rl.O":r trad& achool.,s alllC:6 the nlUU6:, 

wouJ.·d p'PO<hably be. mare des;e-rip tiY.' of' tbe t ypes. Q:f wo-l'k ~-oh 

mos:t of the bQ"sof the.schQol tmd their ,parent& .. ~eot to 

"'1 A ~l-. . ,.18 A' , ' It-' ,p th1 . ~- ... " ~\.. . ~ . J. , n~ WJ.-e,re:. · . a a ,I-ea.u ,·, OJ. ,. , .. s r~H:~:ommen""'v.L-O'n ~d;' -""'fI-
18 ' - '-- ~---: . , --- - --

72nd Annual Report or ~ S~l',$-rlntendant of Sehoo1a, . .21£ 
. 'l',EtC~ Jun&, 19'31., p~ 45 til1r.dl1a:e:. Vli.,S'J Radtke Bros:,., 
~ -Kn:rt-seh Go.. '1931 
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~'AOcil'\ l"fC! n'I'fr~'l'l: 'P'O" n ,:;n ,n::.l.l"'.1!''!'" TU/J't. !. 1I1' 't:Jnm1i'A~ I\''''IOli.'f ''' L Od"tt'~"O' ~ 
~~VJ.l~ \:7 - 'V ,~1 - . '1'} .e.t..O' ;n:w:WoI'~'·\s <~., .·.L<~V 'V;\i~~ '·.· .. tA-· qv~.v *' 

~$Q;lfS 

. .. ' _ P:re"";V-.c . : 
"1iota'l :; . -

t~ 2.'91, . . . 

_ ~ .c , , . , . _.t . ,aQ, ., _~J"- ~ ~. __ ~,_ __ 
.~.~.~~. ~'----~F-- '-'~" '---T~~-" 

A.. Appeal 'Qf1ndustrial .:ubjec&tU :: (:221) • (,J(}~» 

8.-; 

1., FouDidatlon for trade.· .. ' ••• , •• " • .•. : ....... ... )' •.•. "' •••• 
2 e· Deaire ' to le.arn a trad&. ·~ .. AI • • ",".:114: 15.6 
.3 '- ~lor. var'l~ 'oe;olllpa.t'ilana1 t " 

Ilnfts <t. ' . . .. li! ....... ' .•• .-.. .. .. .. .. .. •• . .. .• • ... .. .• • . ,:, ~ :. 

4.. Iftc;}>tUl.s.e OPPc.lr:tunl ty t .. r , 'i1l1.-.t l: 
me,tl1.. t ,& 'e-mp,~oy:tnen t .......... !II' .... , ..... AI .: 40: 

5.. lne.r&a,:e ()})p'O'rttml ty .tor g,e·t- :¢. ~ 
t1ng J.o:b .$nd fol' ,future ,s.aee.e'$;$,:' 8 : 

6. Interut in traees:ubje,ct .. ·• e'''''; " .lJ 
7· 'h... 1 h ''' ' '· ,, 1-. . . ,. ;I,HZ.$ r. sop Vlor.r:: · .... ", .. ~ ......... '" •.••• ..,;' ~:-

8. Dt:Hl1re to. make things . ..... c. .. ... ... ; 2 t. 
9 ,.L'Elarn to uSee tool s ,and ~ch!n,- : ! 

4.4 
5.5 
1 ,.1. 

.. 1 
1.9 

~, ' . • ..11 

fJt!1-1 • • _ ..... '. " ,.~ .... ...... . ". ' . ... ' . ,: ..... ., ... ". 0 • '. ' •. '. ___ ... , •• ' •. i!It .. '.f . ; :.. ~ ..... .' ........ ,. 

10. Natural Inc11natlcon t<>W'ard, (1n- :: ': 
dua:t:r1..al l1no's ,) .e, ~ .... ", .,,.. Of "', .... , • • " 'e' • . ~, .,. ., ... "' ... '. ; . '" • . II! • .•• ' ., 

11.. :Us.e ·aro·un.d h·oln& ... ., ......... : .. " ... .... '~ *;: .. ,. ... ' .... : • ' . ......... .. 
12 w; :m •• ,18;rt t~ ~ther '$Uoj&Qta er 

rOT ,ered,:1 t {O 'If , ....... '* ... .. "" • ., ••••• · .... t lQ :: .14 ;.:3 .,' Training in . llea~s,. and ae.,c,uracy .. + .. .... ., '"' • . ., ,.. *, • ;' .e 
14.. Fa tUPtl It.aa (lnde:f"1n1 te )~, .. to • ~ .. .... :: .... .e' .... :: .. ~ .... ... . 

Appeal of parti.<>tUar aehoo.l:: :: (.l66:) : 
1 .• lien te:J1'0har:a .' .... '!h., · •• ·. ·. , .. ., .. , ...... Ii" ... ,,", .. l 2%;: 
2" e' Gond toache.l"#., ......... '" - .... '. ' ............... t 45 t 

:(2·2.71 
3·.7 
6.2 
4.1 ~. ... 80:1;8:· aeho,o:l · .. _ .......... ,. 'Il '" • • • ,,", • . •• - ' ..... : JQ :: 

4.· Co-edu:eat,1ona1 achQ·()l •• · ... ......... '.: e . • " ... :. t •.•• ~ ·.,._ .. 
Se .• a.,putlltlsn at .s~h;ool.,. , .• ." ....... , ..... :: )8 .1 5.2 
6 .• A.ttrae.t1vsnes8. o1: schQ.Gl, .an,Q. 

.Q,\l!pm.~nt* ... ,. .... 'H~ ' • ., ... to'.' "' ..... . .. ' ...... . ; , 

7. SchoGl.sp,1rl t ... e; • . '!" ........... .. . ,. ...... .. '. : 
,. .. 

Z) t 3.1 
3 : -4 

G.. Appeoal of' curr-leulum o,r gli1nlZ'-& tlon I 
·of' ae-hoo11 ,lt a5) l {1:1~.6J 

1 .. Gat both tra.de and ,&cad'&m1.e , •• .., .f . ... ... ' • .. 0:. ~ .... ,'.,. 
t~a,1.~·.: .• , ...... ... ".IIt ; ...... ,. . ' 't 1 ••• ' .... eli . ' • . '. 41 _..--•• '. ~. , ' •• ' . ' ..... #Ie ... - .. ' • • 

2 ·. ilore e.ul tural apport-un! tie,S' ........ : . ... , ..... :; • "' .... .. 
3 .$el8'ct~subjec,t bett&.1" taught 

.he't.'e than.. els'6,,,hel;"f), ., ............. to '. ,. •. : ........... '.: ....... ... ,. .• 
4. Vari·etyo:f .&tlbje-ets offere:d.· ••• : .. ,,' ...... ,.,; .•• ~ .... . 
:5. De'partnle:nta11:asd' wo:rk ..... * ........ : . .18 ~2.4 

23 
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4it" 

tabla 2 (Contfd) 

" . ' .. 1M-Vee • 
• Total 
::: .2f1 BEAsQ.ita 
t . , • . 
I . 'lfo .. , . :h, 

~ - ---- - ~'-' ---------'---~---.- -------.-"~ 

6 .. Pr,ep.arefJ t'Qr hi,ghel" lnatttutiQnll ... ,: 
7. Deaire d1pl.alllaoY gr'aduatLon, ...... , .... 1 

32 t l kj 35 .. .. 
i t, 

n ..Ou ~ide In.f·luenee:, ; (15ll t (21 .• 0) 
1. Parent ,t ,II' eh:ole& .... : .. ...... '. '. ' ., ~ ••• " 4 ••• ,."' .... : , 

2' . Friend •• tt.end ..... , ....... ' ........ , ..... ' ;0 *' ....... : 
;3.. Advllfe:d hJ' e tber.&·. ,. ...... ,., ......... .. ...... .. .: 
4. . Cheaper-. ,· .... .. : . '. 'If' 'II i" - ·~.; .... tit ... il' '. ' ..... -.- .. . .-~ .• ' ..... -: 

~ ",1' ·ca·· .... h"" ... ·.... . . .;. .#. J!~".a ·" ,_ ,w~" .- _,., :" •• ~ ..... i!> . " ,. --.• ---'" ... -.. .. ~ ..... .. . ., .. .. . -.. ~-

6 . <Go·uJ.dntt go to lJ.choolof' ellQ1e· • .••• : 
1. La. gra4$$ in '0 their ' acbG'oU, ...... · '" ,*, .. 1 

:-
E .. App&.al of ape:ol.lac;tl v.ttlest: ~ 

1 .. Glubs a.n~ ~io •• , ... · .. -- ..... .... ' . ...... , .. .,,. .... t 
Z .. $PQ·rt.s ... .. ' ..... ',. •.• ' . ... ,. '-11' ;. 4o.... .. ... .... .At . '.'. ' • • 'W • . ••• : 

: 
F .. ,Il\,<ie:f'1ft.1 te·, •• ' .. ~ _ . -, ...... .. ,., ,iJ. '. *-I. * . .. ., _.< .. -. ., . ,. :. ' . *-.;~: 

r 
G .. ,1itl.$:e:ell,ane:0\la .. '. ' ,. ,. ',. ..• ' . ' .. ,.,,, .•• ,.;,., •. ," .. ..... , .... ' . ... ': 

l 
41 
11 
.11 
2:0 
)0 
2:$ 

(100) 
J! 
68 

(21 

() 

.. 4 *'- .,. -. 

: 6 .,,$ 
t 2:.3 .. 1.5 ... 
co • 2.8 .. 
l 4·1 
J 3-4 
,'" '.-. 
t {1~~ .1) 
14 
'w, ., Sh,:; 
i 
w' ". t~} 
It· .. .. (",14.) • 

f ~ 
T'e·t .ala " .1Ii' .... ' •• 0< ' • .• • " . • " ., ..... " , .... , ... " ' ••• • • :: .. 7)0 'f ' . 100 

t : 

1'9 
I b l<i .. ~ pc 41; 21 
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_4 &lrl$p~vocat1cmttJ. s:ehQol'tl yar. n.reaf"t_rlmown ... 

Jun1G'r tecbnica,l acho()1s,. 

------ In the: 'f2n.cl Annual It.part suomi tt~d, by Jl11 ton c:_ 

;rotter;the'tt ,Super-il1te.nd.eJlto£ :lebool,s:, ~ee the hl1St;Qry 

of the J1lrdor technical scho:el.I& PQlnted GUt. that the 

Iu)t rt1ct1oa ,c:Qmmittel) had l.(J;ng:n..slt~~$d t-o. flu'tnorlz:e' a:U¢:h. 

• a:ehGol. @bj.eot1ena ,dtdno-teen:tar abo:U'~ segre:g,:at:1.Gll'l 
• • 

y:bJ.ch •• actuaJ.l,"1 •• lcomed] but; ratheilr"" 1l)ireetQr Cllarl,-

ton indl~.t-Od there.? w,as f ,ear that tha,&~.c.hool. tIfOUld . . . . 

.ev:entu1tl.lJ S'&ClU'tl 'tl e..eniGr hi,glt cUIT1eulUln fin 4 thus, be detri­

mental. tQ; the· p;t>&S~t 'ceehniC'al high s'C:Bools. _ •• 11 &ai fall­

lng, 00 ful.tl1~ tbe purPQ'se 'Or th~ jUl'li:or ~h. Mp,. Pott$:l'" 

at.t,ed;, ff~}l;e, J'unior: teehap;llrpo$\$< 1t n'Qt se much ~, tru.:s:e 

e~lJ' 7Eutra, tode:ve:.lQj)' s.ldll.ed Q,raf'1tmnanahlp ._ 1. t 1 s ,to' 

de,v',e,lop Int$r~st8 .and to eJ.d the: bol In, £1lld;111~. t,.pas ~ of 
. ..,. . -t 't.a "i ' ~ Ji20 wor£. ro%' wh1,;ch he be.l,J,..eves he 'OQU~ sJ.lcee..sh,147 f'lth1ms;e,L~.: 

~~~ ~~.~~--."~ 

4'" , . '" t.A 
Ibid e'f1 p .• 410,1 

1a ~. ~ee.e:41nga, of th$' aoh'Gol ba~ 1fa'1 7.: 1935 tile 

tQllo.~ .tatanJa-nt Is NeGrttedli
" .' 

'"lTlnc,lpalte.s,te '(Jr junl()~ tr.ade ,p~J. $£r-tc,l ;8llC7 
«re Ita hol.d1ng power' ~ the dev~e~:t 'ot pal"s-Oft!oo 
aJj. t:7eo.nt~ro-1. ami t-x. p~tl.onQt:' _lM~al Cld ;e.mo~lon.al 
hfull:ti\.~,,., An blporttmtfune:tiQil Q.!' the~or traa 
_ ... 'k. ' :'1 " , t ""n;~-i '"'''' . ~'.. '"'' ,f _-A' ,.pl' - .,"" ""--- ~ · " L .:#/" " . :,.,; ' ~€J(J~ ~a : 0 ' .&i" _"""';' ~40' ,, ·-$-:r' g , ~U • .4I ·· ~~ l'1Ufil)1iJ.~ 0.;1 "*"""" • .• 
ltv.:Ol. :enVi~1"I()lllDCillt t.~ tW".~-..;~ g~awna~ .o~l ,.uudente, 
no-~ ~PPJ' tn, thegMde. and .no;t :o_ .• b1o <11: do:1ngor' 'l"~Ul'W' 
to· 4.0 .taadard aenlor 'tr~Q'$; or high aeh<.ml '.:c)rk. .'fl'te 
Jutd,o.r ., t~"e ,.enoQl ... dev1~l_, to care ter; to ha:ve and 
t :o. n0:1o. such a t.ud&!l:bl1~." 
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For the PAst J"lltlr .ArcthlW Will b$s seP'V''&d _ PrIncipal 

of KUhourn ..• Tunicr "'£pades .6:cho.ol,#, havi1'lgrepl8.c-e~ Donal.d 

Eird$all . UJ)1ng the ta.st$! p.l~vL4)usl'Y lil~nt1:Qn8d tar ., W1.11 

is attemptin($ to find more da,tt.;. l'd.th which to me.et the 

&d:ueat1on.al problet!.l.&o:f h1.8 s:$G:()l. .one (1f' his .stud.ies 

ra.v&ale-d that t.her~ is little re"lationsh1.p' betw-Qsn s,tudio$. 

taken Ilt Kilbourn BD.U. jo,b's\I'th1ch h:1@ 8tud&Il~s-aeu:r&.. Shop 

C.Qur$.~;S 1i.P~, .$0 at'Tanged ~h$;.t :,Q, s twlent wlll have the oppo;r­

tun! tyo:tl:aar.ni.ng of th-e, :nat'L\;L~ or &acl:t :t'leld and Jotrs 

related to- it. lSe8ides wood\VQ;rk and Netal ·c;oure.e5., art. 

pr.i.nti.l'l.g 00<1. cemen.'j; work are of'fared.. An l.neentl ve prQgram 

in the form of' ·schoo,l award~ i$ suecesst"ul1r hend-led. I'n t.e7 

fi4'l.d :1ntra:mu~al athle'bics area an llr,;pO'rtfln t part of th.e sellool 

progl~a:til .. 'lbeseaet1 vi tles~ arE) carr'! ed f.')ut \L.~dEU"coed1 t'1o¥ 

which .are hardly eon4.i.\o1vt1. to good l earr.d.ng .11:l.e barracks 

mien house the ,s;tudant bQ~ ~e inadequat-e.., ShO-p ~",d tlUltle 

aetivi t1.$:a .resound 't1'lrwgh tl"l\9 halls . ~har.3 &l'c0 no look.-r 

orshowtt,r llOOIl13. NG cat'fJi.1$-1'1a ::IerV'~L.ee 1s li)f're:rt~d,. Yet,~ in 

splte ot 11m :ta 'cl:o-n,8.~ CQ;a$.tant prrO';gre"Ga ls. b&1ng .made to 

.. etter- tht>J'Ul'dQI> Trade$ Seho.ol pcr..)g rrun. 



4&E1ID· ) 

'THE TEST 

2-1 

lU.storl :01: t~{e tes.t. 'The f'lr.-t ,&t'fort .• , in-multiplEt 

:f.acto:ri..l $luy&:1ad.,ate back to . 193:0., tn 193h. the tl.l"st 

major expe~r1ment lnvGlving these teebidque8 Wg, perto-r~ 

by the, Thure;bl)n.$ . A ba tte-r,- 'Or- $-6 testa ~Wl" glv:,en to a, 

gro,up of 8boutZ-50 fre-shIilM. :$,tudent.$- ,at: th--e llniver&l ty or 
Ohicago., !lQl;4ple-t., a4mlnis·tr-atlo.n invQclv.,d; t'Ut:een hours 

work wi th each student. Oli);.l"r.la.tlons 'We're dQte,rmined r-o-r 

ct-.ch pair of tea1;;s B,Q that in 6\,11 1.600 coeff-1elentsof eQ~­

rela-tlol'ts •• r:e, comput,ed. Tbe'$:8COl'"r.8'1ll-tlo.n--a lndl-e-at-ed the 

extent to which thoae- who &ueeeede-d i .n one t :8st s,ueoe.eded 

lnanotb-er. ~v.ractCJ.rs were round to be aur£ielent t ,O-

Il ... . ·· t ~. - . 1 t-t . . - 4r- .... U "",c\;oun ;( 0",- re- ~ " a. _ .,L--<lnJl: _oAgve-s b'8 • 

21 
Tliu;rstone .. r.,.~ . " Th.eor1«uJ . of l-ntall.lgenee" Sc.l~n,:ti:rie 

. AtonM!lr 6:2 'tl.Ol-12 Fe,brnary 1946 . · . . . 

This " .. s ~Gll0.tW. by add! tlan"l s ,tudiea, 1nGMcago bi.gb 

B.'cho:a.l-a. 'The purpG$'l,\ of tbflae addltlonalatw:Ueswa.$ to 11lQre 

clGsely~aly~the t'a~t.ctrS' pre\vlQcus~'1 found: tn an: at,tEJl~pt to 

d-ealgn ~ t--e:$tW:hlch 'WQuId T'eat-ure the Pl~il!ll!lr1 f'1lctara in thelJ" 

pu;r'est pO$sibla, :form ,~ , 'rhus~ e.ell. test ot th& f'i'n-a.l batteI"1 

woulc1 bo- heavily S.Q tur4te:dwi tb one part1cul.-ar tactorW:hl.le 

,all other :faeto.F& ~utd be, mintm1z,_d ,. -one study-emphasising 

tho, pe·reeptual factor was given act the, ~e 'leelm1c.al lagh 



schQQ'l,> anothe~ ·emphaai:-.1ng the In4ue.tlve f'.Q~QP at the 

HYde lark Ht.en SC:ho:t>l.. whll.ean 1nt~nat v,.· f;l tudy o·r tho 

.memol7' factor .&3 made in Tour high s cnoo.ls and. a. .$ till,cQy 

of nwoorlee.l .. bi1.! ty was me-de In. su b.igh s~hool-s .. All 

218 

s tudie1j we:r8 l.n tbe Ch1,c.ago er;&a . f..~S$ s''&udies' :led to- the 

publication ·of an experimental ed1t:lon at tea·t :s for prima:ry - -

mental ~b111 tiEW .~;.ptaQl.& rO;J> 'U:$& 'wi th s,tuden~};sQ! high 

.ehool. O-r ~ol16.g. age ,. '!'he t-.st ' la n.Q.YI f)ut of pr.:hl!Lt .22 

22 -
Ibid . __ p . 106 

~e t6t;lt u.sad in thl..s . ,t-udy 1& based UPQn the e:1ghth 

g-radeexPerlment ",l'lic-h was a eonttnn:ance of the previous, 

workfulli.&, by the. ilb.u.rs·ton&,8--. As i t turned-out,,,, adaptln,g 

pre,viGus te:ste to' th-e t ourtie~n .1~l" 8;g8; l :.v$l 'W88 the· C'PUX 

or the problem. In ~lO:me. t&B t4l 11 ttle. t:tl tEfr,at:ion was ne.cas­

~~ .hile- in l'>ther-a thee entirevocos.bulary ha;d t o b& l?ev1.a-e<l . 

!'ne: final b-.ttery included _sixty ~asts . 

~O: s t.ndardi.!e pro;e-eliure $nds:~t t!l¥ ltmt ts' .a trld 

.tQ.nllw.EJs.1v-en t.o IUi~V:e~el .groups· of: ;chllJi~.n in gr:adfla 1A 

$nd 8A -. Each g;ro.u.p cGntsl~d :from 50 to, 10{) .e;tudent,s .• 

Admtn1.stration of t.~ta .1.0 the main inv •• ttgat'Aln took: 

plaee arte;.%" a training ,se.sslon .for adju$tm~nt te.achers» 

Fl.ft~an achool,s. in Cl1ies;go were S6~$eted. by Mias liUrulle L. 

Fallon,. Ass.lstant $upt'U'lnt·endent in 4ha.z-ge o.f' e.Lementary 

etillcationand Dr '. G.r$ce, E.. liuna~n-,. ;Qir:6o-toro:t tb.$ l6ur .. au 
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or 'Qh114 Rtud),,_ iieald\8:s the' sp .• ela1 tftining gi ,ven to: the, 

.dj,'ll.8tlnent 't.aachers,. wrl tte:n 1n#tl'U-ctlon. toc,ovell' .aeh 

days te.st.1ng 'Were given. 

Th& 60te1Jts were giv,en to; 1154 .ala ,children I n el,even 

an&' hour sftltSlona • Also ava ilable lre:r$ :res;ults 01' thf), 

Kuhlmim-Ande.:r-son te$ts preovio'Us-ly g1v~n to: th&S$ c.hl14ren. 

Thus in .ddlt1.Qn to th.e 63 ~ta. chronologie.l .ag, •• mental 

8.ge. andaex wer&anal1z,e'd~· C$loula.tlona mad. 11'lvol ni the 

Cllleulation of 1.935 pea:r:a-on c-.o:rr>el .. t:1onco.et.flo1en.ta. ,. 

Completed :r4oords i ndleattl,d that 110 or thasllbJecta had 

co:a;t;ple~& rEu~'ord3 f 'oral163 variab les. 

'lna rotsct-wd .fae 't-orialmatrl..x showed :s'even t 'aoc tors: 

indica-tee. in the p.revioU:8 experlme.nt's,. The.se "'tlre, Memory, 

Induc.tl,on,. Verbal C'~preh.e-n$lGIl. Word Fluenoy. Number:,. 

Sp 'Rce, Per:ce,p tll.6.1 Spee'd and t h ree l.ess e·ftSl.ly Idel'1tlti-able; 

ractora.. The 1?'a;r:e~pttual f"'actarand Deduetive' factor-are 

not suf'fl·cl.antly olear for- g~neral app11cat1on. . 

S1:nee the publication of' th is te:stj a &U tiona.! -g,t udle. 

have r&sul ted in publication of an additional test for t'lV8-

'Rnd slx ye.ar o-lds,.. Wi th t hi s h~s a-O'mG~ddltional Inforl.lla­

tioncone el."n1ng the eJd3t~nea and laolat:Lon or ne. r&c-to.n 

or abilities. 

The n~ttlr~ . oJ' .the ~~c.to.r$· ;:i.n t h-e . t~~,t .. , In almost ,eTf1.'1!'1 

p-apqr the Thurs t -on es, haft. -vrrittenon the subject th~y h av-e 

included t heir int,e):'preta tlon -of th& Dle.llt«ll. :ra.etor~. Just 



prlor~ t.~ th. publl;QtlU~fl Ill!' ~hl!d.~ 'teat. t-GP .tLS •• .1l to 11 

Jirs ,. !h~'t0,ne. . ~bm1tt'e:d, #n ;8,~'t.le:l$ f'Qr .pub.l.l.c.a t1QB e.~ 

M: t,l&d" ttp'~U1a.rW" . keAUll .bl1_it:~aof'Ohl~ci:ren .. lt~2l 

.3{) 

2.j) " • .• 
. "'ii:' . t ··· ""l.. '1. __ • G. n'n ·"f··. "M ... ..... 1' 'Il: 1~ ·1··!Ii ... <t .' ...... n.·i..:4'·1· !nurs . (}n~* :rnQ~. '. • . ·r ,T.IJ:n~ry ~eu~ A-~il. ' ',~ lI","e~5 . Q"" . ...,.&:44', •• 

·dJr. ·.en.,. elf, $dunat.1Qn£d ·$lld razc'RQ10i1cal. I1eo.&illlw:'eiueat 
( - a - - -' -lili ' ~' - - iij . e !Ii ' . - •. . 1 

. ~L::l·05-I.6 · 4pl"l,l ' l9·.; ··· - . . . , 

'the int!'Qdue,to.!'y, Qet10n ofthet ... t nItlnlUhl 1$ El:}m.os:t .Q 

eomp1.au.r.Pol'oduetlon o-;f thl:Sc al'1tie.lB. '!he' ~uo-tat1ona 

whle-n :f:o:ll:o."8;~_ all f"rom ~$.. !htU'$ tone: fa pap,'&r. In a4 ... , 

Q.J. 'tion v&lnable lpd'(l~t1~b..g been tak$ t'~om two! o.thetp 

... ti .... ., · 1:' . ... i '- Alt, "t .. .~ 
~..r ' ,-<'.iz.;ss · n pG<r ~lIi:e.~:a. 

21i ' , .• M' d . . 

Tll1J;r$t;one" -".It,., tl,!,f)'Sting llatell1.g$nC'~ and Apti tu.Q." " 
:al&.~ t):,J2-6 la~ti 194$ 'aBQ. ~~'ton*.Li.,L • 
. tJ~ne'o:i1ejs; 01' Inte11,lgEir!qeJfC $.Ci~ent;+,fl.elfQl:ith.lI6:z'; 
l:Cl:....:12. Fe.l>ruary 19ij.6 " ,.. . -. . 

. "1 ", SF - .. )". 

1lfie l.n;S:truetivnmanu&l designttt-e$; ia,Pl~a~rib.4 o.r.diel' 

-in which to te-s:t th~ siJ! :r.etol's o£ the tQ;st. ' 1'111$ (l)pd;e:r 

1$r¢11G.~ in th1;i d.l~euaslQllaf thsrJie:t()r,~. 

" :Phe Num.be~ tg,et,ar N La: inV'~l.ve4, i n th'e ,abll.i ty t:O~o· 

nlll1le:l:~! etlle.leula ti·QIliS rIl:pldly and &c:vU%'4t,sJ.y., It 1.$ noct 

Q~p.end$nt. up'On th:&'r_soning ·'£lj.etora in j)l"obl.fWv-solvi.:t:l6., 

but ~&~nlS tn b:e:re~trie tad. to' tb,e, aUlpl.ei: pPQees.,ae'sjauch 

as ,additio-n a.nd nl.ult1:pllc4tiO'n, .. -ff Not.. that tt is XlGt Ii. 

pJ1o,blam.o;.! b~ng .pl~ to.- ·do: tho ta'$k '®t r.ther one. 0.:£ 



J1 

faQl11 ty,ln p'erf:Qrmtng nuxn&rical operatiGIlS'. Ar1 tbmetleat 

reGis()n1ng1sf"ar .lllore oomp~e,x . It calls f'o'l"'ve.rbal tb1nk~ 

Ing. 11umb:~p th1nk:tng. v1!$u.l1,:z±ngand v·e,rbfkl e:omprahenslon. 

ltThe Verbal!'aetor V 13 fctund in taste involv.:1:ng v:srbfll 

cGmprehension. tor' .~ple. teat. of YQ;cabul-«tF1 .. oPpol.$lt •• 

and: ayttonym&,! c'Qlllpl .. tlon tests" and varIous raadingGomp.re­

hension ~'8·t.,s .ft A .larg.e v-o:c:ahulary 1sGhar.-eterl.ti.e ..r 
this; r 'acto'r . EQwever thi.s doe. not ~. that ·an iJldi.v~du$l 

·Wi th &. large voeabula'l7 is, n-ec,e$.sa.rl1y- f'Luent . '!'he wo-rd 

.f~uan,eyr.eto.r haB h~Hm fOound to boqui be dis ti nctfroll1 the 

V'e'rbal f"A:ctor . InvG.$tl,g,atlons hs,ve thus ' far re'VEf-al&d the 

ens,t ,e-nce of' :tbl'.ee orr·our 'v~rha1 factor-a but atp'rtn~,*nt; 

only theca's two :a;r:e- clearly unde;r~tio.od ~ 

'tThe Space .racto.p$: 18 involved in any taak in whi.oh 

the iSubJe·et manlpnl.&te1!l an <ibJeet imaginally 1.n two-v 

three d,lm.-ns!ons .. 'rhe- ability is. invG~v&d in lUany me'eh­

.ni,cal t-.s;k'a, 4nQ in ~the' und:Jl)Vstalldlngo.£ l1le;ebanl,oa,1 cb-llring-s . 

Such mat.rial .elWn<>t bo US:O,4 eOntveni,ently in testing situ-

& tlon;$. &0- we have 'Us.ed .. la-rge nUlttb~lP of 't'uks wh..i.oh 'are. 

psyeho,l.()gi'c"ul" s1m!lar .. sueh a,$ Flag$, Cerd.s , and P'igtU"e'$ .:ti' 

It Should b. kep't icn lUnd that although. the spae:e facto)! 1e 

heavily involved ·lnmechtml.:ealaptltude" 1. t 1s but, (}n.eQt' 

many -componen.ts prG'8:ent in m'e·chanIcal ab1l.1 ty . 

""fha. Word FluencY' f-aetor w: 1s Invo lved ""ncenev6.l' the­

,ltubje:o.t 1'8 "-sk~d to think 'or ls.ola.tled! ~~rd.s. ftti;, a rapid. l?&$&. 
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I ;t , lea tor tlU,,8; pea.an that '.e have c'alle-d th-e f'a:ctor a, 

Wo~ Fluen;cy tac:tor.. It. can ~eJCP~t,ed1n :8"u-eh, te:sta: 

., ~agrams# rh~_ ,andprodacl11g tfOro'tsrt th a gl v'on 

1nitt .. l l&ttar, p:retl.'x or sntf1,x .. ,* ' It ha,a be·en paint_a 

out tba t f'.l('~ tor1al. llUlal"sis had t>1ear:Ly ,ditt:ere:ntia,t-e4 the 

word. t'l~y ta.etel' f'rQ'm ,the verB!. t rae·tor. On. f'un-li •• 

1ll6ntal d1.f'f.ero-nce 1. th .. t the W t-«etor ,call-a rG~ the, indi­

vidual to prodae.e his: ~nm words. in ,. re&t~lcted eonte:a;t 

where" the V f':aot:or requlre.s th$.t- he :tmCf.erst'and the m&t.~l­

al, that is gl ven to l1i.m~. 

~t'The Reaa('),:n:1ng faeto:r' R 1s 1,nvolved in t 'a.'8ks that re­

q~re the subj eet ,to dl-$'Q()v.J> a rul.e 0 '1" princ1.p:le 'cov.r1ng 

the m:at,a-pialof th. teat . 1!he lAt~l' ,Se:rl,u ,and. ~tte·r 

Grouping t:e:j;ts 41'6 'good eVtmple$ et tn. teak. In all the," , 

exp:e,rimenta,l &tu:dL.1l tWl) .. bp.rat. B ... .oning .f~:¢;to'Z"S hav.6' 

D&&n. lnd1aabed. '~ne-"y are. p'erhap.fI, Indu'C-tlon .and Dedu,'Ot:i.t:l~:J!' 

but.a have: not suecoe'€ld(:J'd la .e,onst:ru-ct:1ng ,pare te • . t$' Or 

:fdthu Taot,ow" [1lepres,ent, reason1.ng 'l1ast-... re more be:av-11y 

ot:ul'ate:dwi:th the Induetive factor., but the .t:actol' vdll 

here be (u~11&·ti Reasoning." ft.": 1'hls £aetar 1s definIte,ly 

ind~'''~Uldent of t h &c-ont$nt of mat&r1.3l. 'so- that 1t t)9MII . ..;! 

eOL'1da tn. nwna$'ica.l. v:erbal. Qr $pa,ulai natura QJ: the :ellak. 

"the )te:Il1(}17 'factor 14 has bee-nolearl,. pYf).lUult in til 

titait bat,ter1.&S' .~h:e 'uta for me$ory wh1/c.1l n-a now being 

uaedd&.pend upon the ,abl~ltY' to memo'!'! •• ''l.\Ih1-eltly. It 1. 
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qu.it-e· po.$81ble tllAt the· lleli!.1Ot"Y t-actor "IdU b., bNken :down 

lnba nw:r& s'pee.1f"l:e J'.acUQrs.,B Though QUrrent Pa-7chologl;eal. 

t.xtbook., elaUl t:hat ther,e 1s noaep.patememory .t:acul.ty~ 

tee tOl"lal atlldi:e. prov$o otrufrw11J'.. fhe .mtmi07i t-a-eto.r' 1den .... 

tolr:led 1s rttpr:es-ent .• a beat by the abili. 1.7 t ·t) ~emettlb6.r 

p.i;red aa:$Qc1.t1ons. O:th&r tJPitll &fmemol"Y t"acto-t-a indi, .... 

nt.ed se'em to be r,.l41't.ad to tSllwo'l"al se,q:uenc;e$'S d:la t1.n-e t 

trom paired "uJlIoela:td.ons and alae>: anabl11t'1 eJlU.d 1ne1-

den '&&,1 D'1elttGl'7 whidli.s man1fi6'$ t~4 1n the ab111 t,.. to re:eall 

past $.:xp~r:ie:a¢.a. w1 tbQut hav1na: pr-evi.Qus int~nti<)n t-l) re-

. " 25 caU i ,t. 

'25 
ThuFStGne,. !nt.... li'lea,ttng lnt:elUgenee· «nd Aptitude.:tt IX,_i. ,JanlllU'y 1945 .P' .3J 

The-sa. then. ar$; the . ·bill t.1,.lJ :lfl9uured in the t ... t. 

!tee,ant. st.Utly n..B l'eveale4 ·au -.bi11ty 6ich 1,8 clolJ.ely~.­

lated to. the Ge,staJ..t. s.enoQ;l of pqehol-oQ,.. Both viau:al 

and. aud1 tory eloa,ure. g~ve 'Ovld&nee of bei.ng two 4dM t1.Gnal.. 

pr1:rru\ry mental ablUt14$. B1l closure 1.8 _ant the ,ahU1ty to 

g'&ta. s711thNi& ()utQI: -.d1t".tused p.rit,.ellt_tlon .$)0 that it 

be.eotlea 't.lldrl8d. :matead ()f p,.rc~1v1na unorgani ... d pa~t., 

an 1nd1.vldlid. UpOJl. pr-es.entatlon, •• ~S .. unlfl04 .nQ1~hih1,a 

sud4enunl1':f:eati()n 18 'cal.ledcl.&8u.f\'e. t.st •• hieh. h&Y$, b.en 

eonstruct.4 to rnealll1N vilHlal e losve, includ'el, (l.i:& task 

in .hl~h the SlUhje-et 1:8 aaked to d.et:eunine .. h1~1l ,ot' tlro, 
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figure. i.present In .a. a_ndo! inQ<~ C-Q$;p11cc.,te:il tl$~." 

(:2J ataak in 1!lh:I.ch ~nly ptitrt. Q£ •• ehle t te:r of a WQw·d 1. 

present: • . « anti t-ne :nl'D:j:e.e't 1 '8 re(!l;u1rwEl te.Qetennl.ne tne \to.~. 

;t,l'IOl'l1 , the lneom,p1et.. pat ternsn €!)wn .26 

26,' -~ 

. Ibid 4J# 1'.. 35' 
-IS"' 

It b.as besnfoun'fl" r0:l"' '$X_pl~ .. ) that. peol'J.a With equal 

he.e.rlng ,btl! ty 'V'$.ry in their abl11 t1 t ·o W'l..d.rat.&nd aOIlliJwnat 

d1atol't:ed~ .p •• ~h,. J~noth.'6.:r ~ple i$~_Qnatr&tcd. in tn. 
v:fl.r,tab!.~i ty f'0~ _Olla; ind1vlda a,l;s leac:rm1hg telepapbte 

coda. 

!ha flUtn..Qra (),'f th:Erl' 'bilat .&n1t-. t:he· :pr~s-.r;u,l. or .. ev.;~81 

. 1Di.l1 t~s.hl'oh t h &'1 h ... , nQt b~en Qhl~ to· l ;e';0i!atEt .• · 1fhua , 

In. \o1$j;ng the &est it mJ1st be ke:pt In mln<i, that. Que ~();f,tJl nat 

o;bt«d.n a eOlllpLe.te. p1:et:u~ 02 an 1ndl"ldual"'s lnt.elll~ncfh. 

fto •• vJ~n·;. rEtgSl"dl:ea-a Qr th~ lJhtlr~1ld.a.ge ;~:J:'ftn. ttl.t ~s it 

1.,$ no. ~61npiJ~.;ftd:. it ias.ttll .ll, bet-t.frlnte,pp:retatlQll .or ~ 

1,n<U vI,duals !ntftl.ll.g~e:e tll;QJ1 t h e .. lngl,ein4e.x o£ .~ malJiJ' 

.. " 1"; .. t · t· r ' t .:l .27 .lin te.:.s.. ' ~4'g,e.l1te..& ' ' '$ . "0' . . Q\;;l.,ay-eo 

'2:7" - ! '._~ - W -· C _ ·-_ .. -:"_:i '-. - ~ : - -: '. t! '-' 

For,. ,compleitlJ e~p'1 of the t$sct ae,~· AppenQ;1x A 
L '_" U ' 

O~i~l,~.'tQn ~<i, .• to~-O;~41-.s.tJ.on, o,~ ~. t~t. ~1q 

the 19'4o..!tJ, 1l0h&ol 1~ 2;;'.,00,0 ,C;-QP1;,.:a .o~ t-bEw, ·t'.s4t ' •• l-.6 " 

pl"in.ta-d. . ,:n.iae· .e:3fe a,dl!dniatex-.'d to' lS., 000 Qh1eas~fttbl1-e: 



35 
School ,ch1.:1dr .. n , 1n gr.aas SB<m up thrQughthe ,senior year 

in, hlghs:enoo1. with app,mx1ma.:tely l.flOO at aaeh bAIty,fit .. 

!bv':l.. ,ytdB, wudona 11101'o.8'r to seeure 4g6 m:rrma through­

out the; '61ltll"'. :pang. 01' e111tLEf8 f'e:und twlol'lg eighth gF.de 

eh1J"d'rlln sine $ tha tut was' to' (:),$C,om.t ·a part 01,."' the tdt.1ng 

program :rot' 8.5 eh1.1'o,Ntll in all 'Sh:tcago ,aeho.(),~8 . 138-111«88 the 

nor_ pr,ep~.I,:e4, It S,1n.gl .• < ind~ '<,;a.-D: :a. obtained by s&o,ttring 

... ~lsbt~ aver-a.g& 0.1' the ,si.l:abl11t-! se.c-res '* 

~ bat tory i seompotl;eQof' 17 te:4 t ,s , tbr&e f'{).r each o,r 
the: f'actors e:xeep t 1Ital'Uory Which has 'htlo .Eaeh £aetoF' l"*­
quir~s: Approz1ll1ately 4.0 mnut-etj t o' b& teat,ad. 'This pem3. ts 

t&stlng within :a ragular class p.eM.o(l,.. ~h. teat al),\)'ud:· be 

a.Q.miniat.?:e-a on ~ai:.Xsue'C6ful,iv6 seooQl d:ay& . ttbe o:.rder' Qf' 

:aea$lons are as to:llewst 

tl:plrt ciay- ,_ ~ , ••• ~ •• :.""" If' tOl:l'rth dA'1 .... _ .,.. ....... '. W 
sscond dey ..... ....... ......... V 
thirdda:y •• ' .... -... ' .. . .. ,$ 

f1t·thday ........... - •• • : a 
sixth 0;' .... ,. •• , ...... 1:1 

.en t ie$·t1ng period e.ollsi:$t.&. o·'f bo·thp1:"8.:c,t1.c''O te.st. 

and the t$;$t::l, prope.l? Jnf#.ll f~etrorsa.xc.ep,t W a a.uPP'le-

mentary' yellow practice htWxlst is prGvlde'd,.. In- 17he W 

racto-r one, booklet 13 p-r.ovldaQ, fo·r bo.th px-ac:tlc·e -arud t~st. 

p.N ble.ms ,. practice ~'esslE>ns he,ve ·apf.rroxlntate tim.e lim1ts 

trhile th~t.st Plropel" il.& • .exact; t1m& llmi ts., 

Scov~ng o~ be, Ac.oomp;llshe.A $7 htlUld .titne!l. ·o:r by 

s 'co.ring machine- fQral1 f''aCtoftex.c'.pt th. if t'act.Ol" .. liow­

.V~,; lUm.d s,Q.a;r1.nfS f':or this f'acto-.r .1,aC'QIllptu"&tlval)" rut . 
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Best ~ of the test i ,SIiJadi3 t hl'Ough an~ndi.vl.du&l 

profi le, whibh is $, .. 11,. QOn$-t ,l"l.fC,t ,.rl. 1.'01" .e:ach .stlldent.. I"n 

this. 'fl'.lY tl10 Q'bae.rver ,cantQIl atQ<lle glaU'c'o, j~t :Qo ... e1:1 

the .stude:n.t 40, •• lnany partleula,r faetor fl.na. ,al~ how h~ 

cO:lnP~ea w:J. thhilUS.olf in th& V'..ari~u8 f~ctar-s . Bel"" are, 

four ·eU~" iUu$tratt"d bypro-file "Fig . 1) • \lith each 1. 

the part1cuJ..ar fl ~1.d. 1n YIll1eh the ,.tuden~. were. 1ut:e:r,G'steiL. 

Kr .. 'ThaI's tone poInt$", out tna t the·g,a part-leulP..rly hi:gh rank .... 

in-g. in \C~rtaln .bl1.1t1.&~ gQ hand in htrnd '.i th the, 1nttlnu!~ 

$ l1.Qwn. 

'rhec m,ethod of .vs.lu.&..-ting the per·,fo,rIilimC.t ·G:f D s t ude.nt 

has been greatly s.inIplifie;d t.h rough t t . , lnelualOll 0-1" nUlne:r. 

oustllblea.. To' det.rm1ne an indlvl,daal''f s rtm,k ,. thee.ol1'lpas-ltll 

score laust b·e fotul4 first. This ~~j)ne is nethlng more th~ 

the, sum of' the' s.cO<r'&& r ,e:eelved on t-h e te8't f O,.r $a.ch,p&;~t1c·u­

la.1' .t'a~tQr ,. NQrmS' are 11stoed 111 tabla& ~eeording to ehrono­

lQgLo&l ~g& l e-v:el t st;e,rt:inga,t 'ten 7'aar& Qr age. and gQing to 

.1gh~~$n w.1,th, 41 vi.si'()1l'$ ,Q, t everyaix JllOcnth int*':l"wl.l . ThUll, 

'Qyeheck i.»g&n Inrll.v:1cdu.al:·~ 1l..'QMpoa.1.t.e, .seore, tor a ~a\rti,eu~ar 

i"actQ,r ,a gainst his ~g.e the pe'reentile; r ank can be -datann1ned 

ror that :lc:ore Via th~ t.blfh 1J!hus. JAn individual with .. 

e-OlUpo;:!·lt'8.'sGor e or- 65 fcrr the r.-tlllllCoer fs.ew·r wh<:>ls hew.en 

14 ,and llt.iwo-uld rank at th&2;3~d p.r-eent11e tor th-i. tMtor . 

I.t U l'&(H)lml'lended. that the .&'tal'tUlt.e, sho'ttld n9t :spilt hAtra, 

ovar rliU'lk1ng~llne.e the table .1.$ Ura,u,gb" and- visual. 1nt&~ .... 

laU.ol1 1. _Willy elo.. enougll,. 
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1'0:1" 'those,' wh¢, 'wl, $D to de t~rnrl.oo, th$' age tovWhleh a 

par'ti'e1da;r &eol'e is: Qt par.., the- QuthO-;r!"-8 have iacl.uded _ 

a ge ~4:ulvu.:Ont:$' t:abl~ ;1;"01' ~e groups: in tnr:eeraouthint,-er-' 

va1.-~ '&l1:Q f'o.l? €I-.::a-c.n o£ the aix ·Q.{)ttpOal te' S(}Ore'8 . 

;a~J.la;bUl tl,tH:~ ,~.Q.int~;r,c~c;>.rNl~:tl0a$. Ite:l!~hilltie~ 
_ __ _ _ _ . , ,. Q . . ,,_ ~ B _ . _. 

of the six eO!l1p-Qs.i ~s. in the t.-s-t bat~'t7 "'(lH, (kGm-p:ut-e4. bf 

the spl1 t ..... ~lt rn.e tho,d • APllDox11lW.t$1;r .200 ,at.U<1&IlA&S ~d~ ~a£h 

h.all' grade_ level frOln t'h~ $,Lxth th:ro\lgh the tJwel1"th W'BJ:>e, 

uead ac$subjects-. -t)tld -e1' EJU eo-rr&lat16.ns· ereeQ'mp.l.;rt,ed atl;d 

t h en l>;eli-ab'111ti .$.s.Gl'~a:$-timat~d by th~ Sp~"Iilan-13rown 

correc tion tor' double, length ,. ie:s,:ult& ar:e 5'Wl~l"1-zeiI in 

t he f oll&Jting t.ab 1.e . lltghe-rrellabl11 i;;y ccae;f'f"l cl;ent$woM1.d 

b.av-e b t}\t?l1 obt.Bined U" t,h e, c:~lcnli~t1onJ3 h$d be-e,nm&-de i'0l" .~ 

rang11· elf A,bUi tygrecfi=her t .htm: .f-o\lnd in one Tear., Nnt·& tbat 

no r ·ellah111t1:e1lf n~e s,vallab~~ for the, 'li()~· :Flu~l'i~'5-'" ~S,t8. 

!lb:-& tlt~.tu~ oJ: the: teos ts d:Oe.s, no t pe'~f t . . r-$lLa b11lt1$.s tQ b~ 

f'mmcl by thesplit-hfilf 1l1t:tthod ,. Wlabil.it1,t)·awe'l'8 !lO,t 

r'Olm.d 0'1' t.h:e re--t-e'B't ~thQd 0'n cOlllpal'Bble, teet;s ... Al$o no·t. 

tha.t nlJ.ahilit1:e~ of the M-emo.l:Y T,a.e, too'r ~:r:e 'co:nsit1l.erably 

.lower 'ti1-en- the r 'e-l1&:0111 t1&$ of th~ o-t:'leI- en."'1fp'Qsit.-s .• 

AI&) eoaap.u,t"ed we.t·$, r,e~.:ta~ll.1 tle·::l {'j,t: the' 11ld1.v1dua.l. 

""s.-ts. 1'n:es:e w,'S,re, -dtit.ermlned by t th@ .Gplit- r-.d1l.f .m~th:){l £.0:1' 

tht. l aB gl"01;tp of:' s<t .udent's. The tzab-l.e ~J..()1f l'1.at,a th~ tt,nt! ... 

ug& (tp~hleo 5J. 

In tabl • . $U: 4r$. listad: tile \ral.1dlta.s of the' 'Q.~oa!te 

tc.e.atll ., ~h1. t :l.tnl;e "s-hQw. 'the a-et1ma3d Qcorntl.at$oflof' the 



.1% oemp:oa-l tea,oo.nr. w! t..-l:l..'aeil.oi' the Pl?J.ll$:17 mJm"tal 

ab1.l:1ties:. 

6a 
6A 
0 

,BD 
SA 
a 

10-13' 
l()A 

1.:0 

~213 
12A 

l::t 

3Q 
'f;AafB l~ 

mtLUB'$U-IE~F{)~GOt'fl?O$I'1'ES, 

li 

'1C'f)6' .sn 
.97 

.,96 

.91 
9'1 .. ' 

.96 
.. <;17 
,.91 

.98 
e<98 
.9' ~'j ,·'·0 

"if' 

.95 

.90-
.9,$ 

.96 

.97' 

.§It} 

.96 - ,-

.,97 

.. 96 

,.97 
#96 
,.96 

>1 
1'A$Ll{: 5 

.~ 

• 96 
.9£1 
,.96, 

.97' 

.91-
,,/J1' 

9"" 
'. ' J .96 
,.~& 

(j 1t!9.u 
.. 96 
.98 

lJiDIVIJ)UiUi 'fES,1]1 BE1l;.UEIUflBi 

It 11 
.. 1: .. !is . 

,.96 ' *~ ,~if}6 .... 
.fj.6 • 6j 

,.91 58 .. > ' 

'?1 .:65 
. "" ' 

.91 .01' 

.. n .. 78 
-:9'1 .68 
.91 ,.114-
.97' '82 ,fie , 

91' .'~2 ., 
' .97 '4!a~ 

"G: 

:i!'e'cst lXel.l:abi,11ty fo-$;t n""l' j.'. - '\, ~, -t, ~ ~. -' atl)~ ..... >li. "." 

Jr1rs,t N'~s­
.o<t·d .... lL~!'>, 

s.-nt.~a 
Vx:>c'abu1817 
:g,O~1:Bt1t~n Fl_. 
ll1~iS 

JlJ'ur,t.\fJ "it· .29' 
31 X'bid '., p,. 31 

,.,11 
.~{) 

~9! 
.5% 
,.]t2 

.96 

.96 

Gtlrdll .. 91-

AdtU..tttlll. .8s> 
~. t .•.. ;1~li. : e. " ' • . lif.. t:t:O'R .,~h..'. 
~e,",,}llgh~Jf .95 
:l;e t ".T ,. ,.rltUI •. 91 
jf-atgr:ee.1l " .91 

·L.l#,tt.rG~~ptng ... is 
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TABLE 6 ' 

VALIDITIES, 

41 

-- .----- ~ -.. ~-~- -.- -- -- .~---~-=-- ---~.~. --~-----'--~ . --~~---~~------------..... ----

COl'DPC1S i t-. $.eoreS 
Oompos! te Se·Q.re W 
Co-~os.it. J OG.zoe V 
CQ~oBi t.ieor". ,$ 
GQmposi t..$e:or& :tit 
(}Q11'lPo8iteSCcGr.· R 

.3~Ibl·d .. p . 30 

.(' ., 
• 
l .. 
i H' 
: 

ij 
-41 
.• :22 
.3.1 
.52 

'IV 
..... 

• 44 
.91 
.52' 
.15 
,.31 
.51 

P~imary .Abl1itl&$ 

Vj $, M It 

.)9' .33 .,21 .~1 .54 .20 .39 .1 

.91 ,.19 .38 .58 
,.15' • .92 .. 1) :n • .36 ... 1h. • 19, .. 

.>7 .jJ,f. .38 .90 

By f:o.ll:Qwing the diagonal. c.elle 'of the table it will be 

not.e« that hlgh.e,st o01"relatiGncSoec:ur hetwaon tho' eOlDl?Qsi te, 

.Beore ·o.r .• r.c.tor' anti the; r~tGr' it.elf ..'RhU$, the Nwnb.r 

eOIllPoalteaeo:re h~ a hl-ghereor.ro'l ,atian With the Numb • . r 

ab11.1 ty ·tlU,m wi thany . ·01' tn.o,ther 'ab111 ties. 

<T.bl.e 's-.ven presents' f 'or lns-pa:etion the: lnterc.orreaa .... 

tiona ot compo.aite _corea. Hlghe.s;t lnte:rcorrelations occur 

between the. Ve:rbal ntafUlingand V10N F,lu-$nel"and b$t.~en the 

V-erbal t:aetor and .Reaaon1n;g lf In general th~r&does nat eXist 

'. high intercorrelatlon batw:e-:en ciompO'slt •• CQ'res. 
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OHAPTaR IV 

'lIm ,fR\lCEDURE OF 'l'HE ST'lJDY' 

m.thQcd 2:! selection of subJ,~ts_ .. , At tWa Kil.bGurn 

J'uniar ifrades sehoo,l '& ec&J'd Ind&x 1s k:e..pt o~ t .&&t N ,sulta 

obtained while' in.ttend,al'le.e . 1U'lts' 1s In ,additiQn to, the 

per,So>n al foldermiehhQlds the complete h1stQ~ of ea¢h 

student • Twice ,S Tear the Gallfornl,a. ~'&$t, or Mental. fita­

turl ty and the PNgre:ss!V-$ Aeht&v.$mant tt.at • . ' .. readrrdn .... 

lstecred untie.!" the .'supervision of the vl·eep,r.inelp.al . Thus 

e ... :r.y ,student is e:lassi.fied aee-<rrd1ng to, his me:nt-al ~apaeity 

an.d "(lMem1c.ehl~ly:ement..fl:u~e"e, l'esuttg~e us,ed asth,e 

hast.- fo·rgrad'e placement . 

F'roIl1 the' ~Ol'da a t:ent.Q·ti:tre, 11.8 t at poasl.b~e $Ub jl,UrUt 

waa made. S'lxty thrQ~e' n~ ,out 'Of ~.pp'I'oJd.mate11tbreb 

hundred .. .ere i.nelude'd ,. Fl"0lJ1 this "rQugh" Ii-at !came the; 

final &ubjeeb . Thew:e,e,d1ngQ;ut p'rGe~a$· I n 'tTolve4eont'el"'-

en:ces' .ith the p:t.J.ne.lpn.l and tacul.t:t. ;a~ervl8'W' af 'teat 

",corda and a 8t~ of" ., .. ch in"d,lv:1duu*s foid.X' •. 

TnjJ PJI>1n1a:ry 'c~i terlon top ae:teetlono7:'aubj.eot$ d1f'-

:rer .• ne,e b.&t.oon. (1.1 langnage and non-.l:~guage 1)'lte111.:a~ne. 

4Jld. {21 d.lf.f~ren(u~ be twe:en ?a'~d.1ng age, and: lll&ntai ,e.g. . ,H~w­

ever,. in 't,,0' :eaS&$ in vhlchd1.fTerenc.a'W&l'en f t ii~e&pt1onaU7 

large th'S &u:'bj:aet'$ •• re :4U';tlee,t.eu 'bee1lUs-e. add1.t·!onal data 

jus-hl.fled such ;aeleetlcm.. Included in this add1ttoflAl uta 



ijk 

were d1f.fe-:r(UIC'QS as reported by teacher4.,. prevlou-".academ1e 

lJoco-rd$ and tha .!"e-o·ot:IID.endation ot: the principal ,.ho· ",;as 

farn111!s>1" \\tttb. t h,e,SG subjoot,$. lVhf.JD the total gNup wa3 

rntb"'d1v1da:d h aftvo·r 1 thase st".1d&nt3 \"1:00 did n~td&,m.cms:tl'*at. 

great d1.f.f'erene:e Vffl;r-e exeluded. Thus in studying sp-ac1!''j.c 

g.roup~ ..onlyelearl'1 tUrre;rant1ated e:as~s w'$'re s&l-eo~d. 

An ana.ly'$·icll or thi3racords :o:f the subJects, {)n toUawing 

ps,g~$w111aupPoT't th~ .el()e~tlo-n of 3ubj-eC't$ .. 

To faeili t'at-~ :lIubdivl1d:Otl 1ntG group., atld s.na,l'1aia ,~t; 

a glanee, 'a e.aro was- made- outconteJ.ning part1:nent data. 

A..."l eX9J1lpl,s G£such 4 eard '&''pp-~r-.s below .et)~or$d p-encl:la 
'FlGtmE 2' 

,SVBJaOx- RSOo-U CABJ) 
•. . - . ): . _ -. ~ - -. t _. : 

) t 
: Uame ____ ~ ___ ._. __ --.---_ Pl- Ii. 'U ,, /J_, -.. ""..n. '· c ' . " ~~., ____ _ 

, t .: 
• .. 
1 
: 

" f 
l .. • 
• .. 
• ... 
t .. • .. • • #' 

• • • -

Int.Gll1.!5en¢;e _____ _ 

:tl Qn.. ~mg ,. 

Lanf§WtSr6 

Jl1i'f .• 

Readin.g 

iloeab, .. 

R.A .. ,. 

DirT. (flA- BA ) 

3 .. 

~~~~~~~~~ 

---....---

.:' 
P~l.Ig .~~M ..L4BI,LI~i'.~~_1 

f t 
t liV$ "ii R lYI : 
t: . . • 
t 11&w ' :;. 
.: OOll'1l>O$, '.: 
:~ 

t 
:: can~tlloc 
: Rank. 
• 
~~. -----------,-.--~--------~~~------~ 

• • -,.; 
~ .. ... 
::. 
... .. 
t 
J 

:: -: _d _. '; 1 .- - .:f 

we:r"& used t.a daaignate th£t· dil"eQ:ti.onoi' tJt4J Gl·freren.c,$;. 
. . 

Arlm;1n1,«tl:'"At1,on Get tl1,Q t-e:&t.. Thel te,st- fill a~1nlat:&"4 
-~ ~ ( ' ; ......... _ . ' ............... -

1n &eCGrdancawith ina-tru-etI.ons.'l'ne .P.~'Nt .gl'-QJi1.P W,flS eQ~ 

posed o·t' fourteen -students. The' main. t..est group ... C,GntPo&&ll 



4S 
of twent;1 s ·tU:dentaa! th~ugh<lt:te' clro.pped ont f1t~ter the dee1l4 

test se:s'8j.onand tIle res.ult~ o.f two oth~s ..-reo duallflw'.4 

rOt" l",.>&&ona prevl~'Usl,- ment,lone,d . ~oau_.~fJt thesho-r'tage 

ofspflce !n th., t:'HJ'b.Qol~.d: th. mov'1ng ab:~ut O.r .el.effe·~ tea. 

p~.rm1t u.seor vtsual ai¢s,. nQon& rQ0I11 *iI.it used.. !nus ... · 

th.r~ Jf~.S .S:6lt'1edlrfleulty- .ill gettlngthe grollp . toge;thfl~ . 

Rowev:er .• ' this del~71fa& eutto $ mlnhilum-af'l; .• r ' the fiNl-t 

'tvos:ess:IOcu:s. • 

Bet'o-re the. t&8:1;1ng ae:S$J.oll'S it wa.s ElJtp111clt~ t .O' tile 

grou;p t.h'at ·tha· I>urpoa;;e of thee wart "AS to g'etmor'f) In£.Q~­

tlonatX.f l.lt pup<Us. at:te:nd:1ng th. 'S'~hQol .. $:0 th$.ta currl.e'tllum 

lUOl-e to th(\1r11kin.g and: to t,he·lr' bene-fit ¢E'luli :be e.at.:abl14b:e.·. 

the. grou.p Yf~ In.to1'me<i that In ·d~lI'l;g th.e1r be.:;t s1ne:a th • .,. 

WOould be helping tbem$-e~v.:a 8.."ld tn&:1;> :telass-mat.... 'r.eh00U~ 

the x .... eslU t ,$. hltVe not: q yet. b-e:en u$e:d 1.'0-f;"guidmac. "pur~$;$., 

student~ 'who 'fire ,.~t:illtUarty Inter~sted did£1:ad ~lm$. to 

C()1l16 to the, ~r:f'1ce ;and tal,k a bQut th;ei t-.st. 

E:aeh t.:s-ting s9'S'sion shoul.d If!}Stapp:rorima.taly .fo~t'1 

mfnut&a. Siin.¢:e .1:rractiee: peri.o,Qs are aot t .tme.(uaQt1l' .. it. 

'Wl1S:pos,s:!hle- tG PWlQvEfrtin1e ·. f"Ae (3:poup:s tsst,.<i Wt;ll'e n.atrFO, .... 

gel:'l:$Gus "as' to' 1nt.11-eo til1U makefllp.. !fhe:.r.e-f ol'e it 1'Illa, ne,e:es­

$ .'&1"1 to a p end I11'Ucn time exp1.a1Jn:1n'g to th$ sl.Gwe,rs tudant . 

the. te0'hnt'lU&1nvGl'V~ed in ffi"if'&r:/ t ,e:s,t ,.. it.. .few hA~ tnithaihtt 

ot aaying the,. understood the t 'ask when ~u.allythe7 d1dn f ,t .• , 

ThtS' requlre.dclO"s"0 obst'rvat-ioll during the p.ract1.e:es·asalona 
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80- tha.t Indlvieli:.l4latte.ntion could Of} g.iysn. . ':Chl-s .. al .in 

aeeord with test direetions. . A.s a. X'~.sul t of thia" . testing 

per.iods. us u,a.lly .r.&n' lQnge.r than th~. prea«3 rib$do taG • 

. ~rhe t$st . ... s adlninis.te,re,d to two S-6p ara.t;e groll-pat 

'Ihl:a would have require,a tW1l'lve t-e-ating- s--e-S::tlQn~,. flQ·¥i$eVer., 

thsstud.e-ntB att~nd.ing Kilbourn have a" reputation fo:!' mlSl'l .... 

in~:.J--ehool.. Thus,. fa,to pr:f;-ct·!eBlly a-very t~stsession '()-ne 

to; flv·e subjee.ts we·re s;bS<ent__ 'thia Ines:nt that, inst. .... 4Q·t 

twel.ve secs's:io.ns there were twV)nty--two. Using the lOllg :rona 

of th~ test me-ant that with all the absence$: many &x.t,ra. 

hOUll:S 01' te-a-t1.ng time we,r~· eonsu~ed. 

T-E)st1ll0 rapport in t:£enel'al was good. -Gnee the· students; 

got int.Q ate-st they found it lnt~l~t,Hl,tin$ ' Q.nlyone sItus. .... 

t1-o-n rt}qulre:d speei 'l:lo-l ,attention.. One of the· boyawho .pp-eAr ... 

ed to ha.V$ b'son the vlctirll or e'x,c&as!-"lf>e t .:astll'lg pre-gram.' :re~..,. 

I:l.ct.ad un.fav.orably . During the final tl}$.t-1ng ae,saion he 

deciderl tha.t he w~as tired o.f te.s ting . HB railed to wo'rk to 

:eapae;ity during this $83Sl,On. Af'te,rR, fr:ierldly talk' between 

the boy aud the p~inc'ip:a].,. the te.st lJa:s' taken again. F-b-rtun­

ately-. this reaction Q:ccurrad during the t ,Qstlng of' the 

laemo.ry .fQctor .. ~'hus in the, re_te8t, given to him pa.:st experi­

enco lfas 01' no val.1.l&. Sin(fs t:."le 1ti;emory fac.tor i ,s thee' l~t 

tea te.:dj ,. the.re was. no <l-ang oI"of future ttll;sta b$:ing influ;enee..d 

by a reeu:rI"ellCe 01' thisin€i:1ffero-11:C,6.. On ttlc6 other hand, 

other &-'UbJ~.c:t.s.Sfho,w&d re:'al, in.te:rest and enthu8'.1a.sm 'andd.-e-

11'ghted in t;ak1ng the te:8.t~ .• 



,Scoring was; d,one by band wi ththe llUlCiQf stenci~s 

p:17Qv'lded. • All seo ring _ was 0.01.11)1& e h aeked. l'he Wur<1, 

Plnene,. factor eanno,t be &col'&d by mAlchine or ,ate-nell; 

howe,ver, .. , it, Q-1Ul- b&se~bd -quite- ,rap,idly by hand alone. 

41 

'fhe, Ilr.t •• t rge. Tb$ pur-PO':l& of' liorklng vr~ 'th ,ap~e-

test, group Yl~t.o f1r,st d-e,tel"~ne 1J~ther there was any: 

be,s,is, tor such ~ :study'... R~-the.r than O-l"4.",ak l.ntoa s,tudyQf 

ap,eci,al group..s wi thqut .a:n:1 lnd-le:atlon ~s t01ihethe,r 1 t woul-d 

h8!&P Arf3 :f'rui t."a p;f>et:$$:tlng prag:ram w-..a planned,. If ,a 

pr$tes,t .group., 8e16,c ted .t rtm.domfFQm tM 11s, t pr$:vi,o~811 

eompll.ed:lshowsdanl i,mporta.n,t dift'erance in primary D1ental 

,abl~1t,ies:,. then fUt'"the:r' :stud,. .... jQ:st-ltJ.e<1. A dirre,~.lle;e 

could be C'All~4 impo,rt:an::t lr the 41rtereno~ between mean:. 

-at me ,primary me:,nt...u.bj.:,1j;t1~s. W&;uG, .'1,~fit:ant ,.. A" d1r~ 

f.r~nc&h&,twOcen twa Jnell;t'$labctlltie'& o01.ud 'b&c'lill,ed sJ.gnlfl ... 
~4 

e:ant if i t - me t t.."'-e r~quirem'&Ilt-s S ,'f;lt, by F1sh$r .. : X ' 

J4 . 
F1s,~~:p,~ .. ~ ~ .$q,.ti$4te~ Jil~J~~0P:R; .t:?t' R&sear~ Vtork~!_ 

6tn Ed~nourgKfO-l:.A.v.~r &; I$Qyd :'£930; 1.>" ,. ' 1)9 
- , _ --.... ... ~ "- .. ., .... fOt'_ •• :e - _ . f 

;S'tishe-r hA.a, sJlggest,ed tlaa:t liln1t4 (which r..e ealls 

:fl,ducLal Um! ts.)on th~c meaauringac,ale,. be, 6';Q -t 's.blls'had ;ihlen 

tnclude the 1lt1dd.le' 95 pe:~cent on the: m1'ddl.:e 99 pe,r cent of' 

the values., If ,ft a ,ample, me-m fal.lso<utside, the 95 per Gent 

lind t 1 t 1s :aat d to ,d$'viat,e ft fltigntf'1.eantly'it from tha trii$ 

me-an .- Il" ,a sQlpl'e: meal'l f'aU8outsid-a the 99 perc6nt 1,1m1t 

it 1-•• aid, to d ,6v1·ate «v,(!t:ryslg.ll:ifle.au:f;.lyl*.. 'l'hus a 



" 

tt$i,gntf1eaI);ttt G,&V'iatfon !'r01]l tUft true lilEt&n 11l t!lnf}, t1:uit. 

o-ec:UJ;'8Qnly Qn~e 1.n2:0 t1m~,s ~nd ,a livery ,s-lgnirie~tll' 

d1:)v,t,..tlon .1.$ ~ne· that o,c,eur,$- once in lO,Qt,ira.:;t '~' 

,41" 

' lfho ~alllb'tU'. ot t~~ Pt~.e't'Q'at grGup -r~gfj,d in ()" .11. j'~ 

1):-3. to 16. 6 ~1Q. in Y !A~ ;tram. 10-11 to 15"'3 ,~ f abla 8 

giv~s tt!$ lH~rt-:kn:ant W'ita ,~ Qf th,e ~o-~p~! ,ai.X &l"esup~l':tor 

in l.ruig~ge Lntal11ge,nce wl-'lile eight a;r;e~up-el'ior J,n n.~n 

l ,anguage' .,Uong~~e- a1.x,di:rte.r'$'nce-~ or- g-up~iori uy rang,. 

tl"Qll\l: two I ~~ to' points: to t.e-nty ai~. :ElQ'WQiV-e.r.~ ! t :3ho,t:Il~~ 'Do 

not(t4 that - att-e:l' t h e-- t\'VOpoint d1ri'erenee t4e next grea:bost, 

dlffere-n(;,e les eightc$'&l:l I ",Q ;" point;s,- 'rhe l1l$c-ttn l ,angu:ag-e 

3:uper1orl,t ;1 i$ 1B ,33 ,., 

,A1:l1O'l1g tho-so whQa;resup erior ill their-non l.lAl'lS;'Ila-ge 

In tf111,1g-~nce,,,u:ff el'l~n~s: l~~. .fl':o-m th:t'a:tj -to- thir'ty t:wo. 

I· A · 't - . -1.-._ , '""""a" _<lI~ .t>-t:> " '- ."" ih. 1 l.('), ~-r. .~ P<ll.l1S,., '{;.u,--$ ~uwc¥n Y"I."J. J. a:r~:aCq ,>Fe: '· ng : . .:7 ~:;l.v • 

.In reading. o1'11y £o'UJ;' :rD;Ad ahQV~ theiJ!' ~nts.l a:g;&~ 

g.o-fi:ve.t~ the _,and.ii'f'e,p-en~ b.t,,:6n t h e-iF mental. ~e; _4 

readiu6 ,age iseight-~H3nlfiQl'l. ·th:a II .For t hEJ o;ther ten suhj_etc_. 

~:.r-.ter~noeJt:#- in!'el"iorlty fl'Olfl 'cwo :mQn~ '£-o thirtl' -eight. 

m.o-n.tb.s, • It. i s-e:~e',e 'tecdt-hat stu,dents d th a).ow I .• Q. w11..1. 

be, Inr-e:r~i.ol'" ~,a-ders' " W:e 'Q-~ eonsi,dcer ,an In&v:,i,dual o,,f tiU. 

g,ro~p whets T'~ding w1 th1n. Soix :RlQnth3 ()f his c-apa:c,1ty .. 

b:ail'lg ·p&trh:e.rs:ue,c'&s&f'ul . Note tbat thare, an three 0-.1' the, 

ten Who r~l into thia e,a,te:gary_ ~he: mean <l1:fferen~$ 'Of' 

t Id g gTO-~p i$ 14.7 lUonti;U3 . .. 
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T'AB!;S 8 

RE'tEScl" GROUP 

J'Gn"': - - . --~ -,- ". . '),)i-rr ~ in ~ad,. 
lAng . 'Lang . l.~. lug !tan-tal lIont.ho; 

Subject I .. ~. I .Q. f;o1ntll* Age Ate. 'Dlft ~* 
.~ -" - -~ 

AR ty( 10$ ~6 1 14-~ 14-7 3 

AW. 73 75 2 10-4 U -1Q: 18 

ll'l 82 66 16 1{);..:J 11 ... lU 19' 

.EM 13 10 , 110-9 10- 1.1 2 

(hW 94- 7~ 1.9 12-1. 12-4 9 

GR 96 81 15 ll~ 1.2-3 16 

H3 128 102 26 1.2-1 ~5-3 3& 
K'l' 97. 71 20 11.- 2 12--7 17 
KD 105 73 )~ 11-4- 12- k 12' 

LJ 111 81. Jt1 12""!2 1.) ... 6 16 

~ 01 82' 21 13-2 10-9 2' 

~R 1$ 9-8 2:3 13·q U-9 22 

f'iM 83 68 1,5 1.1· 4 11-10 6 

VJ 67 93 26 1,)-3 12-) 12 

""Dit.fel~noes, are ~lven in, absolute number-s . It CIln re.adl1r 
he geen by Inspe-c tloH 'uhich ph~s..-e of'lOO'asur-sment the subJ-et 
waaa'l4}ler'lorm,. 

It ,.m1ght 'btt e;xl:)e.;et~, tllat tJ.~s" whQ ,~ 1nt'&ri&r 1n 

thal.r l~g~Q> l ,.t;i,. 'Jlould he· inr .. r!or ,re,ad6~a . ~h1a los 

g en.erru..ly true ., Onll' thl;tee- of the !'ilu.rt..-ndevlated from 
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n Examiner Date RECORD SHEET No. 

~ MEMORY l7 

r-. 
CI) 

en ..Q Composite Scores Percentile Ranks CI) 

~ en ~ on Primary Abilities on Composite Scores 
CI) Z CI) Z r-. I 
~ ..., "'C a . 00 r-. N V S W R M N V S W R M r-. ~ CI) 

~ lo 

!6 , 1 -81 79 68 52 58 10 31 41 41 27 60 24 

8 2 0 105 21 83 " 13 2 49 01 52 03 11 01 

1 10 1 51. 32 131 2' 51 U 06 01 89 01 14 26 

17 9 1 72 23 21 20 51 10 16 Ol- 0; 03 39 2Q 

2 12 1 sa S1 86 .32 41 1.3 10 1, , 67 06 ~ 48 

~ , , ill 40 65 46 34 a 10 10 43 , 27 2.3 lS 

·2 9 3 97 61 91 Sl 54 12 63 33 75 )8 64 47 

.7 6 2 25 48 49 34 37 8 01 12 22 05 19 15 

9 8 0 78 2J 9S 20 24 • 31 01 'IS 01 16 1, 

:, , 4 88 34 l26 'YI 62 . 13 " 02 91 04 65 43 

2 3 :3 1'J 60 64 54 32 6 23 18 
. " 2'1 12 os 

& , :3 40 52 4 62 33 • 06 24 01 07 14 18 

IS 6 l 81 12 68 ,~ 27 9 21 01 34 01 06 15 

:3 8 0 WI 5' 101 46 IIJ , e '7 14 76 13 22 12 
, 

\ 

x.d1a - 2'1 11 47.' s.s ~.S ~.5 

\ 

, 

-



TH~ CHICAGO TESTS OF PRIMARY MENTAL ABILITIES 
School 

THE AMERICAN COUNCIL ON EDUCATION 

NUMBER VERBAL SPACE W 

i .~ '"' Il) 

+J ~ ?> § 'IS bI) . rn '"' I ,- (.) .... 'IS . ... 
.~ :..= :t: Il) 

"3 
+J 

(.) Il) rn • .9- I 

&3 ~ 'a ' Il) rn +J Il) rn .... 
Age ;e +J Il) +J @ bI) So "C 

NAME 1 Sex "3 '"' I::l (.) 'IS '"' I Yr Mo "C 
~ 

~ Il) 0 fi: ~ 
'IS 

-< E-t rJ) :>- u u 

1 ~ Ali 16 JO 35 .22 26 31 22 25 2l .3 
2 AJf 14 53 ,a 6 6 9 28 40 1S 2 
3 I 

, 1>1 e 12 34 S 6 21 43 53 35 2 
, 

4 Pit 23 4' 0 8 4 n , .lD g 1 

5 OJ 12 12 34 13 12 26 31 27 28 2 
6 ! . 

II a1 43 4'1 12 1t 1.8 11 26 22 .3 ~ 

7 f 

\ HI 13 35 49 ill 20 .30 ,. Jl 2a ) 
( 

8 .n 1) 12 0 13 1, 20 19 18 12 2 · ; 

I 

9 ID 11 ;l. J6 6 14 41 28 26 1 j , , l j 

" 

10 U • " 41 6 10 l.a 36 44 46 l! 

11 I 'A 14 27 32 is 24 21 24 26 14 4 I 

12 au ,",sec 
lUl , 4 29 lJ 17 20 _ 2 0 2 , 

13 ., lS 24 /,2 6 !l It ~ 42 19 2J 
" 14 

'" 11 '2 44 lG 1. 21 36 39 26 31 . 

15 

16 

17 i 

18 

19 
; 

· 
20 , 

21 , 
, 

22 , 

23 

24 

I -
25 



thl,s pattern . Thos~, who W6M poorest in la..1'1gu:aga 1: . '< .. . 

(as compa~d 'Wi t lt no-n l anEraag e I.Q.. J we!~ usually an:long 

the PQorest I'6{tdel"'~'&$ eom:p&re-d with 1-{ .A.) 

. In. t -G-bi e nina 1$ a Si.lIt1l'n~"ry of' the pretest group "s, 

-reeord . C-omp,osit,e8:e:ores are obtained by R<,lding the 

51 

SOOX>eS of the te,s'i;cs i n each .rae to):". p.erc-sntIle l 'ankfJ 'on 

COL..'11os1te scores are obt.ained f'rom t able-s of nOl"lllS l.1s.ted 

in the test manual. 

In comparing groups with thos-e to!)te:d by the ThtlI"stone., 

the medians l"ather t ha-n the- means hs:ve be~n e,ompu~ed. fhe 

reason 1:\J<~. this l1e-3 in the fa-c t tha.t rJ;Ol"ms -are retpra.a~n ted 

in percentl1,es . I t i s known that all percen-cl1~ uni t.s ar$ 

not e qul(lis-tanc.e ape..rt.. Guilford35 states the. t me.dlan.s ,(:l;,r-& 

to be c<il:tllputecl in p ref'eronce, to meimS when nthere l _s un-

c~rta:lnt:y about the e"<lua-1ity of t~he un! t 0;1: rr.e t'l.JS'uP"8ment .. -"' 

l~--

Guilford , J . 1> . PU-t1?:amental Statist:ics tP. ,P~IcholoQ and 
Edl,1catlon New Yor1q MeGr,aw Hill l3oukCo.,. Inc .. , 1942 
p . li!,J, .- . 

In figure thr-ee th$ medioD;s ar&grapned . Care ,shou1d 

be tUiju. in in t ,erp:eati:ng b.~e medi41nS .. Wee-a.."'lexpect the 

mooian oi' the group-s which the. Tb:urs:tOTl&S te.ste,d :to fall 

at the 50th pel"'cuntcile . The graph tell,s us h<}'w the' prcet&:s,t 

g rQUp- eOln.IHlres wi tb t h e i10rms tore"a-ch factor. It; 1sobvl ... 

ous also that with SUM a small, group- 1 t is d.ange'l'ou$ t-o 

put too mu,ch.-eight upon t"he imp:arta:nqe" or thtlUJ"8 med1&.ItS. 
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'The primary purpo-se or the pretest group was to de, ..... 

terrrdne If' tlJ.&X'e 'uas a.llY si.gnlf'lca:n tdifi'erenee b-l3 tweell 

52 

Em)"- two o-r the ,f actors". A significant dlff".e:re;nee l'wu14 

indle,atat..."Ha.t f'"ur tb.er ,study wa$ jus tit'lad,. 'Thesta tlst1.ea-l 
36 

t 'eehnique elnploy-ed is excellently descri bed bycruiLfol?Q. 

35 
Ibid . -. p: . 131-42 

IncQmput.ingsignlfi.can c;o. i1' a correJ.ation :factor is i ,n ..... 

valved. it cell he ha.ndled in two pya . First" t-heco;l"l~l(t­

tion can be applied in the formu.la to de,ee_FnU:n& the, starbdal'd 

&:r:ro? of 6dirr~rane6 betwe-en :m.-eai'~& Q~' t h-e ind:lvl dualsm~7 
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bepairad 1Uld t"hus' autonle. ttc-ttlly QQ?fl():unii for' the earrelat1.oll ,. 

f/:henever 1 t is pos'Sible to p$:.ir su.bJects ,o·rmeaaUl"enleats 1"0'3:" 

s·tati,stieal Plll'P'OO&S, Gu1UnX'd re:co~nd,& ths.t it u"& dQn& , 

pro.v'l de-d {),f e01J.1?Se,. th~t t h e pail"'irlg sare ,done on somealgni-' 

fic.ant basis ·. 

In the pre-tees t gro.upeach individual is p.aired with 

him£u:df , and his 8.b111 ties. in two dif'ferent factors are 

compared . When pa.iring do,es not tak e plaee.,. the st:a:ndard 

error o~f the ae.an rr1tl.s t firs t be c.omput$d for aacll group at' 

rae tor by t h e f'Q.r mula b $<l.o,w in wh ich M istne g,tsndal'd.$l"l'or 

of: the mean ofecs.ch group me~s.urrune.nt e (/' is the standard 

(1) d", ~ 

M 
~<?:' 

J" 11'-1'" 

devia.tion fOI'6,aCn g roup or rae-tOl'" andN ia tl'ua; lllllllber of 
37 

:subjects. 

37 
I· ~-i -. . 12 fl . 
. 1,)',' at _, p e : ' 0 

From thLs , the s tBl'ldard errol.' of the dlffel"ene.'Et betweGn 

mean. s nw.y b-& 00:1),-a,1 ned through the !'QJ.lowi ng f'o-.rmula t 

(2) ~ .. . ' .~ 
o- d:m == . M1 + crl'42 

wherec:l'd. 1-8 thes,t:andaroe'rro-r of' the dLf.f·erence between 
11 

t!l&mlS t ifM is the standard error of the mean o-f t..h:e first 
1 

f'actGr and c7'~12 is the :standard ,error or t h e: .mean of the .. 

s:ece·ond !"a,c,tor.. }<'o :FlD.ul& (2) as Sl.lll'l't!,S no 'corr.e,l ,srtlon betw6en 
, . . .. ' 38 t'aotoTs exists . 

311:rb:td '"'" p ,~, 135 
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~e~W' ta;"M) ~i~ ~,or' ort~ _.an ,0_ be· eomptt'tisd 

dl,li'DO'~l,. r~ the l"atEdata thl"Qu~ t-tle t'o:llA1fl.n$ proe:e1l-.· ~ 

/ '.). l,--. ' . "'.' ted ' . .~ "'.~. t . . ~'1 :,f ,,fI>" . . ... . .. "''Ie ... .". ,,,.,,,,,, ' . \.l..i1JUanWOP,~ng .40 ·~ · 'WQ~;;u, e;t~~s~~e.a Q'.L ~gure-

fru ......... "":~~"'''' ... ,_ .... 'i .... , ~:t f-1It ..... -t, l~ ~r";> m~ n....,. n«r ~~c.........,.~·, i,f. 'l,A a ... ·v, ~ ""''''~!l-.v.t.I. ~.,.., " . .10,.1:~ . w,v .j;. . (,l~iIili4" -.;_ .... ~~ r.""'YW:4~"'W 

~, 3eo~$1J is 1n.&4,oq,uaba' a.tcno.; thQ un1$& ~ tm.fJ<qua1. 

COOllpa#! te' a~"·. (tll. til '~.al $ ,6 t}(l-. ;t{),~ fiUl ~ta, _,~U\r'lns 

... part1eul.ar fao:t~1"'} .. ~; Q.Sie'c1 atter the. 4~.a _","1.la.1.-

1.04,. Ti~ .ql.tal1JA~.tlun 'p~u$1nVt)1v~\ .nf)tb:1:l~g ~~ tbnn. 

.1~u a:ri ~<):e1~ ~Q.~ut .. t;lQu., Ii! the ff.~:ti ,t :Q.St WQl:lS to 

hAve &. pttrtfl.,t ~t. t.~ _0'1.$ rlv~ and tba a'(t,e~"ld teS't .a 

ptlrre-ct. ,a~$1~(J $:C01·., ~£ ~# i t. wot:.ld be need$~~ to 

mult1p17 ~C:h $:~1'fj 1n the i''lnt ~ 'by t .o (the qUGt1:Ob't 

ot l O .. sn t,Q, e~ll.1t .t!m two- "a1.~ .• ; ~-cf ,tn :the~. 

ar tbtt ~t~1t1 .~ }lea~o~ t'ooto~ used 1n the ~te,$,"t the. 

f-o.ll:<'nttng: ~mputat1QQ .~ Qt{ri'i.o~ QU'toJ 

!tttghos't hs.sibl.~ .... 
',' .. !S1)~e .,r.Q"'" .~. = .11 == ,2.11 ~en: 1!.~Iiest foui . .. 
iSJ~ Cor };.t 

(eol. ,2 
':) . "",,,,, . ..... ~ 11"..,."",,"1 '. 11D \ 
Cii -*1 i X m . ~~e " .. J. 

'l~llf.labo F~O; f)V(ll.~ a;Qmpi~uli'l.te, aco.!'s tor' tl).e mGi1!lQ;:ry :t~6ctf.)~ 

.-1!!~' !:"1-~,""lf<>""- _ it .,..}~ '*' .... ' .... ,;a,n f.i\;f'i:!t1'i";""-~ _>f. ..... "" ,4.'k_ ·n · ""'''''' . • ' - p_if.. ...... """-"'iiI; ~""if,.- 'I!f"lll'~:~ ...,;1._ '":~""'S~ ... kW,.. ~ n~_"""!):rll.lf.'Pj, lto-w"",,r 

o$fi:-Qh ~aa-1 t. ®~_ ~u ~1.lt.~Uu.4 q 2.n ~ D-h~n 1t1 

eol.u=ti 'WO of ~2.abl~ 10. 

(2)lnat-eta'd ~r" eo.mpuUllg t~ it!f~ a..vl$;tion t01l' 

~adl f"ltowl't. th~ li:tdNd: Dc!')~ w,u~ wot~_d ~e:~oall'Z1 

am &. wnn or 't:l'ltl ti;tt."~~CI¥$ ' ... hwQd:1at.~l.y ()btain~ ,; 

15 -shown~t the bOtt._ or O-olt~ t'ou,r Q:r t a.ble: 10.. , 
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())Thaatandard deviation of thea. <i1iff.erenees is 

next obtained.. E~chdif:t'erene6 between factors is sub .... 

traet&ds.lgebraic6~ly from the lUe·B.U of the differences to. 

obt~n "XU the deviation from the mean, of the dl.f-rerene&..8 

(column five) . Each deviation is then ,squared; the group 

Is totalle4 $I'ld di'vided by the number of subjects and the 

standara:&rror Is obtained. . Note th·at this is nothing 

mop~ _ til.an e:arrying out the formul,a for the standard dev!. 

ations only here we are· working with dl..fferenees. be,tween 

two factors, and the means so obtained . 

(4) By c&leula ting tha standard errol' of the l118fm 

of these di.ff'erences as shoJim in folltlUla one., pag e. 47 ~ the 

sta"1dar><i -erro:r of the differenc·e,s of the means is obtained 

dire,c tly . Thus i:tlal..l cal~ula, tions~ what we ·cal.1 the sigma 

of the nuu'm. is act'ilally the sigma of the di-ffel·ene-e: of the 

luean.& detonuined by wo,I'k1ng wIth. <i1,ffercences.. This is to 

be note,d in studying the eslculations in the appendix ... 

(5 ) The t score is ob t -Ed ned by di vi-ding the.dif.f er-. 

en-cas between the means by the- st.and.ard e:rror h&tcween means 

(eolwnn seven) . j:"'he level o-l'confiden ce ean the,n be obtained. 

dl1'eatly from a t ,abl.e.. Many authors 11,st only the t Y~lue.s, 

r-equil'ed for t h e fi va and one p~r cent lavel of' .eonfldence .39 

)9 
Ibid ... P .1.35·-142 • 

plaine-d her,e.-
A typical problem is&xee11~mtly ex-
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TABt.E: 10 

OOlIP'ftAfIOIf OJl' THE ,SlGIIFICAflCE ,0' DIFlDtENeESS'MEI DAIS JDJitHE 

:JaJ(arr AJIf) REAOOllm 'Ae'1'ORS - PmEST G!OOP' 

(1.) (2) (3) ...,. Jb:2.11 Ie .... 
,iDa 

J( • a 
Aft 10 28 ,. 
loW 2- 6 13 
01' u 30 Sl .. 10 28 Sl 0' 13 36 41 
GR 8 22 34 
HI 12 ') 34 
IT' 8. 22 '1 ID 8. 22 24 
u 13 36 62 
PI. 6 11 )2 
Ba 8 22 " • , 25 2:7 
w a 22 40 

(4) 

..xl 
+30 
... 1 
...21-
.23 
+' +12 
+- l. 
0+ 15 
.. l 
.26 
+15 
.11 , . 

+ 2 
+lS, 

B;:ilS8 
11 ;:13 .. " 

(S) (6) 

x i2 
16. S1 :t14~J' 
6.4' 41. :)4 
1. 57 S1.30 
9.S7 91 •• 
8~43 ~G6 
~4' 2.04 

12~4) 1.54~SO 
l~S? 2 ~4P. 
~41 l3O~64 
12~S? lS8,~OO 
1~ S1 2~46 
2~U 5~90 

11 .. 4.3 1J0.~ , . , 

4 .. S7 20 .... 

B ;;al.l43 ~J' 
IJIl .. 1i7 

(/" _,.04 

(7) 

, 
c1'» lilt 

N-l 
:= 9 .• 0§. 

14-1 
_ .2-034 

.3.61 

c:rK - 2.50 

l( - ,Ma 
t- .. 

if 

.:. 1.1"'.4 :' .. ) .... 
~ 

t,. 5.31 
~at '.1'1._ . 
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G""rrett. among, ethers, lists t , scores fo'!' the one,. two, 

40 
Garrett, H.E.. S,tat,isti.~ 111 PSI(}~Ol()~~d $ ducatlon, 

31"£1 0,dltion,. New York: Longman.s 1 ,j-7 p. 01 

rive, ten end flrty per cent lev,e.l,s of'confide,nee. ']'0 

avoid m.:tsin'terpre 't;ation". i t canl'l,Qt be t ,Qa strongly empha ... 

size-dat thispo.int t.hat only t va~uese.t the o·ne, two ~, 

or fi.ve p(,"1:~eent 1e'l,e1 of confidence indlc:ate signi.fleance . 

Other t scores at the ten or fifty per ce:nt level o.f' con­

fldence are mentioned only to indicate- the relative Itdl,s", 
hl 

tanceU from S-ignificat":lce. ' 

li.i 
This procedure waasue.gestad by 1'Jr . Lt .. R .. Kenned¥ 

In the' pretest group a cri tle:al ratio o'f 5 .J7ws.s, ob-

tainad. By looking under the prGper degree-s of .fpeedom 

colu..."1Il, (when two sets of mee.surements Ql'a correlate-d, the 

numb e !'" of' degrees of' freedom Is the nu.mber of pairs minus, 

two) in this case twelve, it can be fo-'Wld that a critical 

re.tio or ).06 is n~cessB.!·Y fo.r the i'indlngs to be si.gnif'i-

.c,ant at the one pe.r cent level .• Thus it can be concluded 

that the pr,etest group is signif.1e&ntly' 8upel'io~ in t he.1r 

Reasoning ability as compared w1 th their Memory a-011.1 ty .• 

This find.ing was the basis rop &. more extensive study . 

The total, sroup . As prevIously mentiQne-d, an additional 

twenty students were te:st'&d .. How.avi8r two had thalr re,coros 



5& 
d1.As,unte4 ~C~~S'Q (Jft 1ntu'~&lr ;r--ell.41ng at,111t1 ·and 1}. ~ 

f'£ul~ to G~letf: t}tf); te~ni1a.& l)l"~~. ::rcdG lti-ft a 'b):tal 

0 .. §' • .pii1,~ ~ .. t-" ~~""" lI!'&:>w·",',..",~.... 'i ~.l''',,~ 1 ~(>:>. 4;>hl""'~"'" ~v'i., ~~ ~ n U"""'" y~ ~ ,. ~4.~ ~~ ~la;1¢~ ~~~ ~~~ .~;(.J~' WI~ ~:"" ,~ . , ..• ~ 

"l,,"'6~&t ~Qup ,. ~l" ~~en ~Hs~oo,!'l:t" t1%a d11'r:Q~e~, 

ifl'I .. .;!l _ · ... "., •. 1~/,· r t'b.", ~l<- ",' . 'I' f'Il;ltt AO~ ... n~OTU o.' ,M~.1i 'VV'~ Il"'..., ... ~., 

or ~ 31.., U'i.1l,~~Q,U, 1;~l~ ~~eriO"~ in ~&hel1f l~tt~~ 

l' J'> . ~1 '1' ,.., ""."': i .. k. <l'~,""""",:,, 
_ . "" .. 'W~ "" ,.~y,i\,~~.l ~~ fluperioZ:l 1ntt.te1~ non lant1J.~'1it 

I .Q. ~ ~~ ~ne; tb-QG& ,$t~t@t l~Q_5 e~.~lO:l"ln 

th~lr 'l~se 1. . .Q. • . '_to;n~d t'~ two. te t.ttltn't:y (*ev~ I . Q! • 

.. .. -~"" .. ... ,~ "" .. : . ' ~¥ .. 'f ·"I1·" e ~ t'< .. . ~ .. + . ~ . '~' ~ ....... .f.,~ W.l. ~ .£. ~ ~tl.;;e:r'l0'4-~.;.7 6c .... M.) A. """ ~ ~iJ1 .... ,3 . :J;~ 

a'upcrior 1n ,'n'Gn ~G I . Q .. );"-a;ng~d ,rl~ltWIi> to. tblr'ti' ,_ 

I . , Q. . po.1Ilits 1lr:t their 3~'(~ga~1 ty" t;b$ ~sn beit*S 1l~.0$ 

1 . '4. liQ'UltAt .. ?1w.u"e to~ g1v~s tilG, tll.4t.rlb~t1f,)JJt. of' th~ 

wmwe't'$ a~l?:L$.r .In ~u~~ l .,R. whl.lt\ 1'"lgU$ rlVf.l mow. 
the (l1atr1-butl,011 of' ~noo ~.J;I. llficl-e $~.rlQ);" ttl nan :l~se 

I·· 1.". "'~' ~""". ""'~" ' ''''' ~.-' ~~1<, ... ,.,."",,,,,. > •• • • ....\.. ...... ;2'jf .• ' ,j\ ' ''''~4<:t . . ' .. ;,,!. ae~ ~l,r J.V'1' s~~ ~J. f[l-~$v~~.:G.vl."'.A,.Qtl~(}aa, 

~ f'~lrl..,. ~ll 41atnbu:t~,. 'fbus· 1n s:t~lag tho wta,! 

gl"OU'p f* .~e.ro:'S:.. $:ec t!. ~ ~r tlle=rtt.:nt papul~ ti!)1l. t .a 

l;~~re$~ tw.. In studying tb~() ind1ndual# l5l'J;o .~re.~p~ 

ltactAt1 'i'e ot' 31tud$fitG !J.u.I~;J.~lot,· 1n l~o I . , Q. ¢'l" 'When 

e~1Pnr~ ane gi'ianp wl,th MothteX-. ~ 1$ dQae 1;J;;1. ~1fu.1)-r 

~tot ~ 

thiln Ita. 1 . 

,A'tj' ",,1>., . ...,. . ' ~s.'"'''!<t'''''1· -•• """, .., .«,~ ... A;.."", AI· ... ~""'·t ... 6--1> "" '1"- ""'-' _M., # ·\ftUG-$.'w. ~~~" :et~ .... i:~ ~IaliJi<-"" .... vEN.l.Q~ 

.pO-lnt'o ~u.lp,~t~1Ql"'1 t:7 llf):!'. d:eQPpaa.,. Hbwe¥e~ 

lt ls pret.~bl~ t.~ l~~v~ ~'I& tat~. ,~3up. l:1Q~ t"epP$~tatlve 

Gf ~+"",,.. .. -'fi:""""':"<l ;n""'".' -u'l" .... tl·.:, : 
-¥&',aQ ~- - r\\,O'v~· ~. 
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'~-~ .. . " -. .--: 

TQ ''1"t01'AL GRaUl 

s, 

· Non~. ~ng. · l)U't . -in*1 Be>ad-Menl;.1 · IlQn~ 
SubJeect- I .Q. 1 .Q.. i. .Q.:j>oi:nt::;, in.S Age DiU . 

A'~ 

AZ a~ 96 ,'14 ~2-3 12,~a . {) 

AU 88 Ql 5 ,lL ... 1 11 .... 11. k 
Aft 87 105 ~a 14~ 14-1 .3 ." .' 

A'W r 1$ " 10'-4 11-1\':1 16 
BG ,· 8 7S 24 11·9 ,9,,..2 31 . ' . , -.' 

SF G 16 12 .... :0 11~5, 7 
1m 16 91 tl 1.2-$ 12 .. 07 ~ , . 

Ma 1tJ '01) 1:1 ,-0 11-0 24 " . 

V£ S! 66 16 10-,l. 1.1!1'*l;Q lS> 
Elt 1~ 70 .3 ;,..0-9 10·:11 ~' 

GE S ,5Q zi) 12-1 l(};.l Z9 ' . 

GP' ~~ 75 19 12-..1 lljt '9 
GB 61 IS U-4 12:.., ; 16 
RJ 126 102 26 12:-1 l's--J )8 
RE S) 7S S 9:--2 11-2 12' 
BR 19,) 96- 1 12-5 lc),,,,,9 16 
fIL 66 15 9 9·1 l() ... Q 11 
ItT· 91 11 2'0 11'"':% 12' 1 11 -, """' .. 
ltD 105 13 )2 ll; .... ~ ,iti l:~, 
Li ~ll. 61 ,3t) 12-2 

. 
16 

LVi ~ 9-0 1,3 12-8 1)-'1 U • e'2 2 14"') 12t ~ l'lA T'l 66- .9- 1>-:> 11 . 
NG 13 89 Ie> 12-2 la"", '. a 
FG 86 12- 14 :L!-~9 U-5 4 
}>A 61 8,2 21 1~2 1.0-9 29 .. - ."': . 

BR 15 96 23 13·1 11-9- 22 
1m 83 63 

~ 
u-1t. 11-..;10' 6 ", "1 " 

S3 s! 86 . ~ 1,3-> a~ '11 
VI 61 93 2 13 .... 3 12'*3 u 
ZR 96 '1~ 20: '10, • . 1 12 .... 2 as 

* ~l..rf'6~l:Jnee. llr·e, giveR bl ,absO'lat,e n:t,un'ber'$..l teanr ... d1l." 
be a.an by 1nape:e-t.1.~n whleh p,hs.$$ or meu,l;U':e-me-nt the ;suh .... 
Je-ct 'was a~j}el:-'iQJ:1' in . 
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Wh1J.,& tha,re 108 no ~al evld.-enee to, 1rl(U~(1at. that the 

total group i8 r&presenta_tive of' the scenoo.l populat,lon, 

one e,en aurm1s:~ that .. wider dis.trlbut10'n is mare :silll11.ar 

than a group which includes only the extreJaes" that is.. 

tho:se, llho ar~ gre,fi·tly ,sup&r1:oI' in .18.L"'lguage or non langy~~ 

I . Q. 

In c.la4s1:fylng stud$nts a'C~eordlng to reAding abl11 t3'# 

,a.compari,son • .a8 made' betw,e.en reading a ge and m.entalag llJ'1O 

AMong the thirty one, el8,;ve.n ha.d a r.e,:adlI'l;g age which wa$ 

twelve months or more· belaw their mental. a ge; ,eight .eM 

betw.,tm ,()ne' and 'el&v,e~ mon.thssu:p'erio'I' .in re:&:dlng Abil!.ty 

whil e seven individuals t'~11 in thee-at.egory or readers 

twe,lve or !llQr.e monthse:bave !n.ltntal age . A more G.-etaUed 

description can he .f01U1.d in ta.ble tw.e:l.ve. lqote that t'ho's:G 

,reading above theIr m.entalage have' be-en called superior 

}',eade·rB and thQS e reAding be1:o,* have, be,ern ·callied. im erial:"' 

rEUlders . !n this sttuatl·on the tepms have b&en usad only 

to make: :&: dlst!netio,n between thC);ae reading belGw and ahoy. 

t heir: me.ntal .age . In. ,a la:t,&r p,e::rt 01: the atudy thesesep·Ar ... 

ate g.roups are.de-al. t with . 'Interior re:B.:ders are el.&s-sit'l$d 

there as Ind1vlduEU:$ who are r e tarded Q,na 1'$8.r 01" m()~ . '']!he· 

other grotlpG'oneerns 1 ts.:elf'wltb averageo·r abOve ave-rag. 

rffa:de:r3 and inclUdes individuals who read fo-ur or more 

lllOnths better tl'lQn. the! r lnantal age., 

Table thi.rteen c'ontain. aSUlumary of the tG'at, .results 
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THE CHICAGO TESTS OF PRIMARY MENTAL ABILITIES 
THE AMERICAN COUNCIL ON EDUCATION 

Sch091LI ________ Grader--; -- Room ___ Examiner ____ Date'------___ _ RECORD SHEET No. 

NUMBER VERBAL SPACE WORD FLUEN9 Y REASONING MEMORY 

~ 

= .S I-< 
I-< Q.) 

.~ Q.) en rLJ §' rLJ ,.Q Composite Scores Percentile Ranks .... fo ?> .~ 
I-< I-< Q.) Q.) 

~ Q.) Q.) ..... 0 C':l rLJ I-< .... .... I-< 

~ ~ on Primary Abilities on Composite Scores 0 ..... C':l .... .... Q.) en 
§ ;..:::l ::c: Q.) 

'3 
.... Q.) Q.) rLJ C/J Q.) 

~ 0 Q.) rLJ 
~ ~'"d 

rLJ Q.) ~ 
.~ 0.. I = ~ - Q.) 

~ 
I-< I-< 60 I 

.~ Q.) Q.) 0.. en 
~ 

en ;!.~ Q.) Q.) '"d 
Age ;e . ~ .... S ~ '"d .... .,., 

Sex '3 0 I-< rLJ g~ 
.... .... ;e en I-< N V S W R M N V S W R NAME '"d ..c 5 0 0 C':l C':l I-< :s .... .... I-< ~ Yr Mo ~ ri: ~ ~ 
Q;) Q.) Q.) 

~ <: E-t C/J :> U U r..t C/J ~ ~ A.t 

."'JI' ~ iFt ~( .... ~ iiJ-; ~ oW. il.U , 
• .aa " .oU) .w 2- I¥I ,., 66 J8 J8 12 IiJ (J6 37 U as ~ 

AI , 12 11 14 33 2 0 13 9 (I '1' 10 16 , 0 3 " " 22 Ie1 , () 03 11, 01 29 (J 

.. 
~!l . M - .6 " aa 26 '1 12 as a1 " U 1, 17 26 ,. 1 a. 79 68 '52 sa SO ,1 41 41 ;n0 '60 2 

,." S" 6 , 9 28 40 15 2 ) ? · 1 4 I a 0 10' 21 .. 35 l3 2 49 01 $2 3 11 0 · 
;J: . 11 , 16 0 0 0 ,1: 6 ) , s· 0 61 32 0 4J 5 10 02 00 lU (X) 

~j~ 11 I " 6 12 1s 6 0 1 27 2 l 9 13 7 o· S) 33 '7 37 ; , l' 36 0 02 08 19 .. I a 16 22 34 ~ 2' Z) ( t 6 1, 9 1 103 46· S3 3S 10 61 ll. 63 ' 0 14 

• 1\ 
, I 1 It 4 20 24 21 2j 9 

, 
12 1 6 J a • , 11 " 21 I: 

" '00 4It 08 06 C .; ;I 

P1 .. 'A , , a ~ " " 20 4 .~ 10 3) 21 20· 1 SIt .32 ~l aa 51 .U Q6 '01 89 Gl ". 2 

';;11 . 8 ,. 11 , 10 8 l S :; ~ 12 12 21 9 1 72 23 21 ao )t 16 1 03. 03 39 

~, ., l4 19 )2 26 18 24 2 5 lJ 9 10 13 ) 77 65 68 44 > U 2Q ~ J '~ 09 U a 
4. <t' 13 1:2 26. 31 27 28 26 5 J 12 '7 22 ,;12 1 )8 )1 86 J 4l J3 10 l' 167 06 jO 

'. IIJ '7 ;uz 10 18 1V 26 ~a '5 9 .. , 12 17 S J 1ll /1.), " /Ii, )I. a ~ 10 A3 21 2) 1. 

Ii ,0 'J ., :u. Z) 30· " 31 22 ~ 11 t 22 4D 22 9 , VI 61 91 51 S4 ~ 6.)· 3) 7' 38 64 41 

tn , • 6 S I> 46 ,;) 47 9 <> c 14 7 14 9 1 75 20 ~ 9 " 10 26 01 00 20 ~ 

I • IJ • !11) 2.3 28 • 29 27 37 a u[ 11 7 24 , J U, 67 .. 62 Ita '14 ?7 32 64 52 " S 

~d 1 " It :3 13 14 - 19 14 U ., ~ 3D lO , 1 4 '9 ao I.? 20 2S , 0, 0). 18 J) 06 q . 
l i tu 15 20 , 19 » 12 ,2, 6 ~ 11 9 17 

i 
... 6 a a, .. 49 34 J7 a 01 12 22 0' 19 1, 

It 6 3 14 41 at 26 U I. S , 3D <I 8' 0 78 2, 9' ao 24 8 31 01 7S . 06 ,1 

I.., ; ,41 6 10 1 " 44 46 19 13 S 19 18 
.f 

2S 9 4 ,. 126 37 62 13 " 02 91 65 4; 

,~ • , Ii 9 lh 22 ?-4 26 19 22 4 51 u ~ 22 6 ,0 47 41 69 31 4.5 6 0, 0fJ 41 , (J4 30 0, 

%i't 3 , :3 1; 2 21 28 .31 ~ 7 7 14 wIi 
U :3 79 j6 61 46 14 30 16 ) 1 13 08 . 

no ; "!4 I/) 41 48 34 e 'I 10 15 7 1 15 57 129 ~ ClQ 01 14 os 

III :,11 :< 2.7 a6 2' 25 S 10 If 16 'J 14 , 1 12 13 16 '» '1 , 00 " III sa 16 11 

re · g J 1, U ~ 19 17 16 2l 9 S' 16 11 23 l' 2 ., Sl sa :tI so 17 24 01 m "', .36 , 
I L 
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1 
,e ,... 

§ ,... 's.. Q) 
Q) is ,... en 

~ 
en ,..Q Composite Scores: Percentile Ranks '.g ..c » e Q) Q) 

~ Q) Q) .... 0 

~ bO en [:a 0 ~ ..... ,... 
~ en on Primary Abilities on Composite Scores 0 ~ 

.... ..... Q) 
e ;.0:= 

Q) 

"3 
..... 

~ ~~ rn Q) Z .9 · 0 Q) en en Q) Z ~ I e - Q) 

~ 
,... ,... Sb I 

Q) ~ ~ en I ,... "C 
Age 

..... 
~ 

Q) en 
~ "C ..... ,... 0 Q) Q) ..... 

l ;.a Q) ..... @ bO en 5t:: ~ ~ ;.a en ,... 
N V S W R M N V S W R 1 NAME Sex II al 0 ctS 

,... 
.!:= ,... 

~ 1 Yr Mo ~ :g 0 
~ 

.... ctS ~ Q) Q) Q) 

~ ~ rn :> u ~ u ~ ~ r:n ~ ~ ~ 

~6 PA ::t J;i .u 24 a 24 a6 14 III 9 4 10 1O 12 , , ?l ·to 6ft $It 32 6 as lA, 'J Zl 12. 0, 
• 

~T lUi 
, , 15 l' ., 2 Q a ,. 1.2 12 'I 1 1, , J IP $I It 62 .J' • 06 1A 01 '" lit lA 

I 

18 I w 11' I , , 19 24 a, 19 aa ,. , , , ,2$ ,6 , 81 3a 68 J1 '11!1 " .. 01 24 01 ,06 11 
t9 SG I ~ , 11 1, 30, 42 '44 21 2ft 10 2 11 :a.a 15 7 a 19 66 Jm ~ 44 9 26 a? 06 at l' 
ifJ VJ ' .. 10 38 27 .716 39 38 a 6 4 13 23 8 0 " .101 46 37 f6 1.'3 U 12 

Sl VR 
" , 6 , lit. a ,~ 24 " 9 6 7 'n 11 2S 3 ?O :tI' 12 so ~ 16 11 Q1 U . ~ 09 '., 
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B I -

9 

o . 
, 

1 ' 
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3 
. 

4 
, 

I , 
,5 . ~ , 

.6 . 

. 7 
, 
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". ,. 

L9 'I. 
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1 ,I 
I',. . . 

2l' 

~2' . 
, 

23 

24 
II 
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e£ th~; total group ., It 1. lntereBtlng to nate th.t: 

,. ,-t.ationt$ who Yi;t)?e unu..a.u,a:lly 10. in -moat tae"tGH ae-ema:4 
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t-o 0.:0 b •• t 1n tMSp&tlal r':ac.tor ,. JUI it turn. sut, th. 

,Spa.t-lal r.ctQ~· ••. s: the onl.~ OIle' in: .. Mell tn. ~\lP CQmp~d 

t.'VO"ra:bl,. .t th the nol"lil;8. 'J!.o~e t"ourteen 11st4 til. _41, • . 

percent!!.& pe.nlcaQt the gNUp t'Gr tbe· 81x ..fe.'Ctora. 
. .' 

~Al3LE l4 
J&El)IAN 'EftOiSli~ILEMUS P,G>li TD rofAL a]lOVl 

Pacto1" 

1 • 'lTu1nbe:r-

2 .. V-e;rbal 

.3 . . ~Ci till'].. . ~~ . 
4. • Wo!rd F1u~neJ" 

5'. ".:ao-n1ng 

6 . .emory 

~41~$ Ja!l!: 
24 

7.,7'5 

4J 
1.67 

19·.2$ 

1·1 .:(:)0 

In eomp·a.ring this· g~up to the n0~ 1 t 'c·an b$ &e&11 

that t.he ~p 1$ w;oat lnf'erl-or ill tn. V.~'bal '$n'4 WQcl'd 

J"lU:e:nc-7- taetQa ,ana that tnemeAl.uxa t~J> tbeAe t-.oar.. but 

eIght hun~tn. Qf' a p&1nt :8;ptrt. auaoniQg an4 Jiemo,ry 

a.ren&xt in 11n.eand, are· but a·.35 percent11.poh'ta ap·&;rt .• 

''the I~r ractol" 1s ·.t the 24th P8'r11entl1. wh1.1.Et the 

:ityatl.a:l tae·tor .1s much tarther '\lp' th$ ao:.le(n1ne~ .. n p.r­

csnt:11a points) and •• ems' t'O at.nd 'alen ... 

TtlU8· 1ncomp$.ring thia S,l'OUp 'with the ,s;tudenta .tt.nd­

ing .ft.ul1or' and: ~lenlorBlgh. &haola in ChleJtgo" it can. bB 
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e ,oncludf)d that th1.s K:11bGum ;tunio;r ~~dB • .Qroupdo-u cal .. 

~t as . •• :1'1 in the Spatial faetor qutdo8-B jJflOc~l:y in tea. 
oth&r five r ,aeton •. being weUi,tat in th-er.etGr$ rtll.ted to 

lang.lul-g& abUt. tIe,s II: 

In ev·aluat,tngthepruaq m.ent.al. .blU tl.- 'ot . the 

to~tal. group the· .&lna proebdure aa.u.e4 .. 1 thth6 PNtast 

group_., erap,loJ'$d . 'Ro.-av.,r", tn thi:. c.ae a1.1 the. p~!m.a~ 

me:nt:al.bUlti. ..... r. compt,lred wlth .eh o:ther.. ifh1a_:a1; 

rl.fte."n d1tf'e.r;ent e'OtnbJ.nati;Orts . '~'Same PNCt'U14 'Of '.quc&l~ 

l.z1.ng aeal.as of 'cem1pa.aik .eON obta1nlldon, ~ va?rloua 
. . 

t .aotor. was ·.lflPl~y.4 ,.. -tn-.na:twre ~t the w._ Fluency ~.ct0r 

ntak'. '8 it lmpoc:J;stbl& w _t a hlgn.at p$8?slb].e$'cor.e.. Si.nell 

the\ .·eor~ .. itepend. on 3.1..t. or 1IO~ _na,t.ru~t_ by the., 

<.-tudentB. th.re ~$ llo11JlJ, t that c-.n be , •• tab11&bed . to 

.t8;cl11ta.te equ-.J.izlng:J<th. h1gl-Leat pft81,bl~· ,eON obt41ne,~ 

by a laellln.r' of this gt'O'up was aeCl,e,ptd M tho Mgh •. s'-

p'o.!a1 ble' s;core .'42 

e . . 
This proe.e,clure fla. s;ugg, •• t ,.d b:r Dr. Gao;rg8, Wj~1..tt at the 

.a",u.~te Un! v.erai ty .t:aeul.-t:,- .,.. It: . was .. l&o ~pp~'OT.4 by».ra . 
Vl;rg1.n1-.ar(nrn.a .tati/Jtle:1a:n .and ll.\enlb6r ~ t .he VniT-8P$lt,­
at Ohicago i'aeul q,.wllo ha,$ Yo:roleed under' n~ . ~.L .• !hurat:o-rul 
011, the ~at ' 

"'- - - --'- - .- ~ .. --'----= 

Whil,. th1:&method ... ' the moa,t ac~c'el't.b.l. 1,\ 414 -c~.·at:. 

an lmpe;ptee.t1onln p •• ul ts .. " "l'h.re: 1. t\0 qU'eSt10h but- that 

the, aocep'ted 111gh.st· pO;ffs,lblesoo'Jio of a.e •• ntyl.B qutt. lG-.~ 

Thus in •• ,tUng up the prop(l.rtl,on td, tb W as the d&no:tn1n .. t'Cl~. 
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.. ~ll:otl.n:t rw.u1.te<s . • hleb •• 3tO'O:high. ,As .. 'result .a;t' 

tid. :$tud..nt ••• 1''& probably C)v;e:rr:&te;d.. t.fh;T.t$; Ine~mpanng 

.;ane bet •• en, f:act'Qr,$. « •• ~ri.s:~l t., _,. ':r.eul t that ,d.._ 
not , •• ttt.117.n~t •. 

~p'endt.xa' 1. 4 · tabula t.10'n ~r the; :o.:toC,1l;la tlan., 1n­

vo·lve·4 .In d..te,~n1ng. · the :t.",el. f)·r ,eo,nitldeue.e Qf tn., d!,f-. , 

t:'6:re.nc.. r~und . 1fablQ fitt$en L • . a, :~l:z;atl,Q:n :of tho_e 

tindtngs·. !'o Ffla1i thl s tfl:b:l~, one ~ bat t'Qge in t're. 'en. 
t-Q]? ,and . ,146 starting fi-th tnet'WG .taetg,rs; he wis-he. _ 

c-omp:.ee . ,The :a-quun1n _1.eh the tee:olumns 1nt.~8;&ect 

eont,Un& the :pftl"t1n$n-:t aata. !fhit l..et tfll' Indie'4 :b4\l: .. · Whl:eh . 

0'£ th:etJlO taet:ora' the' tt:>t:tl1gr:ou;p WAS $up.'rl,Q;t' iflJ the 

decllual :tllw:b,&)' lndio.'Ses· th. 41.fEer'ellQ'ft b.tlreeIi ~, nut._ 
Gr the tlJO t'actOPlt. wh;!le ·tb.~p&~.en1d.lJ.: ilt}cO:r." .1ud,1-e.4tea tho' 

1.'W'.1 Gf ¢onfi4-enee.. '1husi in ~()~Ui.llg' th.Spa:t1a~ r.e~G~ 

w1 'ten the B~otll.ng .rae t.o;)'., on. ttM lG'Cat., e1 the:r tac:tQ,J?' at 

the< top Qr the 0-10. .... ?!ak!ng .. front 'eaQhc(),l~_d tlllj~ 

1ng.~. th6J' !nter,3e:e·t. one.: t'1nda th,,· .rQU~ng.tll1.lJlt. 

15 ,~9cO# $5.CfJ
, . !bU$; t11l« grQ,UP -..'8: 's;~:r:1():r ln -their SpaE1.-.1 

A'bl..ll t7 .~he d:ttte~~ne'e'b.t.eOJ1m.ana •• _$ , 15-.90poln.'t:s . 

!Phis dlf:r • .ren~'e.M $i~1;f1t1an:t ·at tlae S~ level f)'1 cQ,ntid$~.,. 

!he .twy o-r tw. d!.t:flfl'anC-G be"'twe.n l'liearut l"ev:oa1.4 the. 

~t'ol.l$w1ng 1,nt~tl:tiO;n. \,1.l .e u1t'f·.rllflle: ••. ut ... n.thec 

lll&:8n. (J);f the lVorttFl.u&zlCeY f~~t()JI"$.nd the O'the~tlv. J"ae.wN' 

,.how,.a the g,rQup tab. aupoflt'lo~ in WOr«, n\1ea~Y.1l'fn7tl_ 
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TABLE, IS 
Snmmar1.sa.tlonot ~i80'nfl o:t IS G'all1bination-s ffif ,'-al~a 

ofP-aCc tOl'S Cor !.O"tu Gro-llp 

jilL 1- i ( - --. -. -

i WtnNl lBe'uon-' 
l1EWl1be~' lVerga!, l&p:atli\l, IFluene,,. ling :~-!7 

Numb.» Iv 1o?2 1'&32:¥ 'l:fI 61 .6l r',' 13 -7, 7 r,' 8.10 
50~ : l}!O l~,: , 5$ S~ . 

''f~rbal 
is l¥l 

0 " 17if :' 3Di~ l ' r eft •. 

)5i~ ~ 7 .~~~: 

,. ·a " ' ' 1;$- " 
.tial I ,J2.~ ;1 1.7 .. ~~ " Vi IS r'" 2:5i~6 ' 15 .~~ '- 2,8 .~~ 

. W:ord 
"'l: F1uGue1 

.W 'I_ ' 61.61 • : )Jl' .65 
1$ , l~' l 

ll i 

IV 
2,5.16 

1% 
w r"-. " .I 2:G,.74,. ' , ,20.71, ", 

1$ , l~ 
I f - f ' 1: , ( ' . - , 11 - !,I 

~ 

lteason..., 
inS 

Xemory 

It 
13.77 , 5$ 

'l{ 

8 .10· 
so;t 

It 
·3.4:8 
5~ 

S 'I if 1St; 2Oi~4 

v JS I_ iN 
1.~~ ,'- as ir ,' 2°i~1 

.L.ett~ 1 nd1 e.ate a, 1Jhl-ch of two· factor'S ,superi'O'r 
~umber indl.ea tea 41tf.erenc;'() be-tween mean .. 

9,~ 
l~ 

,18 9 t~.""' :i 
·~I. 
l;i" 

P.~entLl.e ·acore- ... indio,.t •• l-av'.1 Q.!' cO-n.t1dance· o£ ·d1tfel"­
'.nee. he-trtfeen m~U'Ans.· 



· 69 

'whenoompfl.re4 '1Ji th thelnS61v.ea . The dlt:.ferenc-e. were Ve1!3' 

sign1.f.ie:an:t.. ifaat is:., in each e.omparLson ef & t.cto~ w1 th 

the. lIordptlue:ney taotor th., iii£.t.·rencea "eM :s,1gn1;Clcant 

at, the one· per~'ent 1.vel 0"1: .o'onTld$'nc... It au.t b. l'.e­

membered.. hfllJever/t that l'i;G;itiltgs ~()¢.ernins tbe Word P1.~en4Y 

factor llluat be .ac'Coptell .1 thth.%'f1'a-ervatlQI'lAl prart:o.q.1,7 

mttntlone.d. ('2) ~$' SP,atl,al raetor ranked ·. ,.e,onci in Ailpel-

101'"1.ty. Outsid. o£ the Wo-.rd F'lucency f'actorthe tIl'- {JE 

the: group:fo-r tho ,Spati6l. fcact()'l' '-.as ~.t.~ than tne .. ana· 

,of' the' oth..-r .fQ.ur factoz-s , .. · 'The Ql.t'!·.e:»&ne, •• b*tD:elli· the 

means· 0·/ t .he· Sp • . t .lal .tacto!' :and: the R~oxdn,g an4'V·~ba.l 

tae:~rs . • Gre aignifi.eaIl$ '(1.e ••• t the.· ;rlve per C5tnt level. 

o·r -CIOn!' 14$&oe J .nile the d1cf:r • . reace.. .t.een the -m:ean qt 

the ~a.,ti:tU raetcorand the. liumb.-r andl:ema17 ra-e:tor.e·re 

lUltJ"!1 signifi;c;ant.. t3..1 A~ tlus: ,point th~ «1tte-r_~.· ~c 

ltot too cl.:ear17 de£in,.f,i. Tb.. ReASQning. taet:o~ 1:8 neAt in 

line,. .1 ts idif:l':fu·.neeb_tbou, .means 1. 'V--aP.lflt1S;:tl1:fl.earrtl.;y· 

sup:er'ior to the Memory ta.(),tQ:r f.R(i algn1tlctUlLly- 1t.u,pe;r!ol" 

to the, N1:.lmb.r· j'ac:tQr .. Though 1 twas to-llncl to. be: supe.r1o:r 

t .G the: V8l"~a;t taeto:r, this: :re·&u1t is. ,Pl'-Obao'1,J4ue; to ehrmc.e 

sin¢O: the· l.,ev .. :l o£ cooi'ldenee ._ rounu to be; only t1 . .r-~T 

p.rru~nt.· (4JThe m~810r the Verbal tif.ctOl'" ' ••• gr •• t~ 

than the. meiUl or tho' ma,fIlOI7 tactQr. This dltt.,..n-ce. '. · ... not: 

found to ~ \sl.gn1tl~allt ,. '1'h$ level of eonf ldenea beIng 

:f1.rt:y- })O':r cent. {5 } Theme$l, at th$ 'lumb .. ~ r.ctO'J!'wa", 
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g~e,at~r than tha,t or the Memory .fa:.otoer but the dirre;ren-e-. 

WAS signir-!.csn. t -at thee- t'-1f ~ p~reent le'vel. 

Gro~:.p ,one, ... -Stucie.nt,_ 'who ;E!, !Uaer..l0r _1p- l.angu .. S~ U!.~ 

tell.is·&:no.. Arter.an .1tal,uation of the pr1mary m:enta~ 

abl11tiaa ot' the tp'Gal group in-v(fstl gatiQu. ft8 directed 

toward o.rtain studente eelected t"ro-m the total group.,., 

Group one- W,Qt!, oompoaed 0 ·£ six boY,8 Who had uhtf;l;ined h.lgh'$'r 

scores' lnth_ 1.an,gt.ls,gQ' than nOllj'lallguage p.a.rt. o·.f the Can ... 

1'ornia '.Pe-at or iit,lntal maturity. 

·AS' a . e,r1 t-er1on for supe!r1.o:ri ty in l~'1gu.ag,e" a minimwn 

of' sixteen. I .Q. points' o,V&r the· ROn Language score w::as 8e­

le·e ted,.. t],'he 1n~an dift"er$UC6 was 2{).,5 I.. Q. . points wi th the 

gre.teAt difference be.ing 26 I ,. Q., points .• ' The l.anguage 

I . Q . ..- ro.r the group range:d f'rmu 77 t eO 98 1ti th a mean lang­

uage I ·. Q.. of" 88 .• 66 . The- l'lQIl: langLu~lge 1.Q. of the 8-'rou-p 

ranged from 61 to 9'7 with. llle4n non l .angu.a.ge I., Q. . or 14 .• 8). 

'Calcula t..tons t.o OVall.Ul te the tast raBul ts eM he .found 

tf:! Appendix '0. It. Su..tnrJlary of' tla-eose tinding$ 1'3 sh own. in 'J:«b:t,8; 

11. Tni. table is- r ... d in the ftllUle "11-7 ,as qlable 15. As 

might. bo exp:act.ed. -resul.ts wera not as ul;e.arl,. d&finEtd with 

a grQUp of' six a8' with t h irty one.. W'nan working 'w:lth the 

to'tal. group'.ruul'ts w.r~ aignif,j.oant at the on6-$ rive, 

l.v~l. In.w·o;rklng with tlus 5_11 group, t $·t.}oreaat the two 

and t.n per .cent ~evel of co,nfldenee, apPfloared. B~&id&a this. 

aome (i.ltf'erance., we,re so sniall that a t s 'oore a..tnall,e:r than 

th.at re'fluire.d to me.et the 5~;t I ,evel .ere, obtained •. 
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axou;j'- on 

., ' 'iaiii' ~ ,., ... .. 'r.i:>.'"" "" . ,.: ' . i . .... 
.• ~ II' , • . ~on..--"'~""6. .. • 
,~ <1·ulo. j ."..... ... .~. I ('\ .. I I"l '"" n ,,' 4!lt > • • « ~. ,IV· . . y --1i;,#. _ ... ~ " . • ~ ... _ ~ .. 411tfi." ,,.. ... ' -U'J-,.s..' -'. -:er 

J t • .. .. :' ,-: , . , . 

t Bll 1 9.:3:; '76 .:, 17 t 
'"' : .. ., 

~ 

,: }{fa: ,' , 91: 71 :2tt :; 
i KG t 89: 13 ;, 1:6 ;:: 
t PA t 82 t . 61 1: 21 -: 
l fm t~ 93 t 75;2; t 
• V :or: • 2l •. ' 4-1 , A~, ,,,. .. . ).,~ ,- .... 'Ad .,. .. V * _, . /,fWl ,:. 

. . - -.. -

11 

~ oon~lu$.iQn that 1,$ qtd. t. :Q:vid.ent tft that tho#e: 

Ilho have a hlghe.r languJilge I .. Q.,. dem(lUl.t;rJlt:e, this, :supe~ ... 

.1orlty tn the tW'ol~ge· :ra-et:o-r~. The g!'t:}up, dicl; b.e;$t 

in the Word Flu~ne7 fae tor., lIoJl&vel> th • . ditf' e-rence he ... , 

tween t..\;l;e' maQ.."I8. of' thi-s· f'iac.to,rand tn.- $p, • . tial f'ao-tDr 

revealaa • t:;.'eo:t'e .f'o'r ten pe,reent l.-ev.t 'Of' colllftdanc. ... 

:Re,ant t. O'btaine,d '\fith. thetclts.l g'l'OUP, •• re Jifvery$i.gn11"l;,.t 

;~antlf • 

th. VEft-bal .faeto r had ,a' mean superior to· 41_1 '4J';xc6p,t 

the Wo.rd Flue.ney 1"'actDl'. Howe·ver,. t 40-<1r-•• , be-two'4ml'l1ean& 

-of it ~d the Numb~ f'aeta,l? r ,eacne4 9nly tha ten pe<l"e:ent 

18've1. while the dlt:re:ren-c'e'S found he,ttre'e.n th.eV","hal. ;and 

Spat1.a]. .r~toI' appe~ to he, greatly 3ubJ-ect to til., tntluene. 

of PU»$ chmea. 

*In. Sp.ati,1ll .r.'C'to'l:~ .,as {JUl'pAssed by the wotae,to~ 

p~eV'ioius:17 m,&ntlo:ned but s,-u~PJla.ed the otn.r thr'q taeto~a, . 
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12 

&uJ1mar1..at1.on ,ofcompa:r'1.o'll3 ·or 1$ C"omblmttloaa or Pa1:ra. 
o:f g~ctora fo,r~roup One 

W~rd f REUl&Qn.... ! 

' JUmb.. {Verba:L lSpAtla,ll FJ.il&n~7 r 1ngIJlQlW,U7 

1" 
lfumb$t- "V 'IS 4li~ , -34i~ • 10:2,.33 

5~ 

me 
H 

'23.3.3, 
50': 

11 
2.66 

V 
Verbal , ·41.33, 

~.~ 

v-
I, • 6 .• 11 W I V I' , 4l·i~ :, 9i~ : a4·~i ., 

, ' 

t 
' li< V ' w ' S ,$ ' ' 

· sp:a,t1'al, 34 ,.3-~ 6.3. 7 ,56.66 /).16 ' 24..'(13 " 
, .': . ,41 5' til l~ • 10./0 QVe,r iJlfI 

, 505,t · 

w 'IW IW ) W3r(l.' I'.' If>2 ,.33.' . . , 4.l. • .>3 ... ·· 56_.66-
Flu:e-ncy ." SJ ,,' );$ " l.Q% 

.-
3S.0-() 

2$ 

I 
a 

. RdJJ.'. on ... ... 23 •. 83 ins , 50" 
v IS 'I-9 i:~ 1 : ;;!~ : ' 38 .~~ 

. $~ 

MomQ17' 
M 'IV 2.66 : 24.83 

1% 
S 
2~; .8J 

r.:'o.%' :? , 

W I" S 34.i~ : 12 .~~ 
Le-&t.r indica,tea willeh of tyo t$icto:rs au'per1:o~ 
Jfumb$r indleat-.,s' d1ft''S.1l'el1ce between me.a;ns 

'w 

R 

~.l~ 
l~ :' 

12.81 
IJIo 

,P,s,re&nt11. "seor'e indi.'Q:(ii,i;.es, l:evel of d1;f'''t'''-e~eil~~ be:twe.n me_.' 
Wi'1e,NJ no pel'een tile s;c'-ore is i na1 ,(Hlt~d the ielt,el o.f' sl.,g,:n1tl-

c·.nee •• ~,e.8'S than 50% ' 



l<trivttr.. tfO't- '(Jnc., <tt4 t111$ :Sl1~e~L;)fl t¥-• ..,t,1:tt'y'f1 v;&: P:~lt 

1i:;(~nt. avele.rl t..r'io.n • 

13 

'IheR_~o;tcl!ng :rae,tor' _$ au;perl,o~ tQ th..Memo~ 'ta.cto.r 

att"hf1 Qn~ p~Ji" .cent l.,.ve,l Qfsigni:f1es.nc:e but! tf§. $Cupe.t'ior ... 

tty'tQ, the' liumbsr faetoI" :r~ehe;donly the f1.fty ptH,· cent 

1'-"01 .. , 

"fhollgh 1. t lsdttngero!Q$· to rata the g roupa.Q;QQ rding, to 

.hiebr.¢t$~:t>$' it did bl~&t :Ln;" a cJ.0'aI1tl'" pl,ot'J.ll"'~ nlight be 

p~$&ntea 1£ the vlWl:d'Us lev$ls; O'feo.nt1~e;ne& be't.,en 

ta"Cto-rs 6re, no·t~4,. WJ..th thi.s ,in lllin-d t ha foUpwingr&nktng 

can be ():r;f«~t l ) \'iu,rd Fluoene;y 2:) V~r.1!ull .33 $;p:atLal 4) 
R(UI'$:Q;l'dng. $.&6) !I.e1:~ry an4 Num.b-er~. 

In QN$l" tQoht&!:n .a m~pe: re«11$t1,c eO'mpFehen-s1o,n, o;f 

eth ... mentQ l11~U.P of' the. sub gro~p,s:f' 1ndtviodual. eas-.es, 11av-&­

be.an Jl&l$c,t_u. .nl~h .in th~ w,ri tepcf ao:plnion_111&et -elosB11 

t:rpify t llf.11r l"E;)8pecul'Ve: gtlQUps . ~ mO$'tr~p!"$.aB-l'ltl1ti.?S 

sub-jeet in gronpo,n$ .-as' N.tt .. 

N.G ,., 11 • . <1 • total I . Q. ot ·8)....S:1s: non l;;61ngu~e I . Q.. 

w:as 73 :tthtl& ala lat}~ag~ ! .;Q.,. _$ --39·. ~& e-ocnsti tut;ea .. 

16po:.1n:-t <U.:t1':e~'$'ne;e as, lllQPured by' th~ Ca:H:.f'Grnl:at;ttas-t Qf" 

l!-entalMa:hu.rlty . N: .. G . ttrtas ~naver-Age, read~r'. Bi$ ~El;adll:).g 

Jlg& 12-'2 . W'~'S "[a'Uct. t~ l'llr.l;n;i;hs bel<l'li: hl3'men t~l ag&~ 12--1j:.-e 

!tie tot~l g~ 1.6'l11l:1 , in rtUil~llg was 1 .. 2. !hi.a •• hrobllI 

-.doe tntQ; vcnab1tU.AlT g.r4id& ar1' .... Z:and ,fIl:C':Qln;),r-eheI:ts:tb'ngr:a-a. 

u:v~~ o,t 1:"'0. All M :a;d1ng :seor-ea •• ,!'8, ,-oe\)tUlle-i, f'~ the: 
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PPQ:gre$ldve A,chievtm.lellt 1taat '. 

In revi.&w1ng hls scoo.~.: on tn. ChicagoT'est of' Pr1ms;I"1 

mental abilltlas h. we fo:undto have: f ;all'lm into, the, firt:y-... 

e-i,ghth pfin'centl1e in Word Fl"tlency ability., Othcrr pB-:reent1.1e 

rank. ahowe4 hi.m t iC) heattne .fo.rt:r-n1nthp-fJ.l·eelltlle in 

,Spatial R~lation,3"at tho' t !urty-.thJ.i'd parc.allt.1l.,$, in Val"b<Al.. 

~bill ty., at 'i;he slxt-ecenthperCalltll.e in both. Reasx>ning and 

Memory an~ ,0.111'1 at t h e f:l.r:st p~:r-eantile in N@lher abilIty., 

lio"Ce that the V&rbsJ., :Sp;a:ti.a~ and Word, Flu(;}nay f'aetoPlI 

e;pP&&,r to be. group-ed to,geth~u>' ~.bovac the ot.'lar th;p~:. :ract<u's •. 

T:"lS superiority in thos~; thra:a t 'Q.£:wr,g 1.9 to:ll:Tl-c~l o·t i'~a:ult,s:, 

found with group 01"l6 • 

.P~c0ntil~ ,rank SJ),Q,r:e·a ind1ca.:t. N .G. lS l""ela"tia'Xl:shlp to· 

the nor-'ms Qad ShOlll,d uothe: ¢,();nf'uaGd with eOll1pos.i.te, raw 

acOor&$ whieh w~-r,e uS'ed in ,group calc.uLation. tQ dete~ne 

how: the gro.up comp~rQd (wI t1l i welf) in. the- v,ario:'WJ t 4l:8t 

.tae to,I>s .. For the other ~Hill&.et&d C,as.~H' the ~ Int.'X'p~~" 

t!on or pe~eantil;Q r,·t1l'lk ia ind:tcat~d ,. 1:0. '&1141 tJ.Qll-# the 

$:a."ll~ ta,s t ,s; for me.as.uring intelli,g,a:nee :and reading cahill ty 

we-re: use,a 'through..o,U't . 

a.~Yu.p !,q--St:uo.ellts, .h-Qa~~ $uperiq.r 1 ... ~nQn-:l~1&u~ 

+n~lli~ell;c.'EJ. Gl"OUp two consis t-ad 'Of si~ boys who s-eored. 

b:(ttter- in t n.e non-'language pha'(t'(t o~' the.Ca:urom'i:a';Reat ,of 

Ment~ itaturi ty, than in the ,1ang ua.gtJ phase.. The dJ.,Cr4u"ane.6 

I'ln sed f 'rom :touriG:6.l1 to thirty tlio p'olnt.a ,with the __ an 
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liiIT.-r,enoe b.elng. 19.16 1. Q .. p61ntlJ. '!be l~guage. I. Q •. 

1'·or tll& g l'Ol..lJ) rt.tnge.d .from ftlxt-y tD e1.ghtyon& -1 th .. .1l'l~ 

lang)Ulge I. ~h, of 71.33. The non ... langu4loee I .. .Q", f s Pange4 

£rom 78 to' 105 'wi th a. XJ.2!"4,?- of: 90 ;-,,;>D • '~·abJ.~ .lggt6~m 11 ... t. 

the sub .lee c& .. 

fltBLE 18 

mrou.P ~:flO 

-,' ... ,.." ,-~ .. 
t :: 1 I 

.' ,. 
:. 

.t'Lang. :: 
aubJect oJ 'I .~. :: 

Non.....:Lang.. :, 
I " • - .... ~.. -". 

., .. 
lJ1t't., ; 

::. iJ! ,. . t · ~ 
:1 
• · f 
:, 
:: 
· • 
" 

i . f 

PG :; 7'2 
Ga ' ;, 81 

• .. 
• .. 
~ 
:: K» 1 73 

J3Ha :- 6Q t 
.Ul ~66: 
ZB :' 76 t 

: , ,') 

1 t , 
86: 1-4 f 
'96 ',~15t 

1Q5 '. 32' ! 
18:1:8 : 
82 :. Hi .t 
96 ::2Q : 

,., ) : t 

':fh-ea,& aub joet .. were, 41:$0- ael.act&a wi th the il'.lt&ntloU8ot: 

pairln.g '&0 ma.Xa !'ur'ther ·c,omp:ari.san.. ll.. min~ Qf' fourteen 

point:s diffceranee 'wall ,a-rb1 t~ri17a.c.'Hllpt-e:d. I4a ind,tc.atiV'e of' 

i\Ja lndt v1 d~e'l t11thsl1;p~rlo:r lntell1.geuC;e in the 11{.m-l~W\g6 

phase., 

!abl·e mneteflu :1.ng.l·c&;wlJ, th$&ta.t1stioal. ;r. ... aulta re"" 

,l:ov.at:l;t to g,roup 'G1lO ,. In g:_eral the .findings: are inoonc.ll,l~' 

,aiva in thB..t the~ r·~I to -demon&tra,te &t11 el.e-arly de1'1~a 

t-l'e,nd thro:ugnout·..O.ut of' the f'if'teen aambln-atlQIla' Qr r.-etQ1'.a 

r8 sui ta .n,OlV tb.a.t 1'lJ"ne Q,f the compGri,&ODS have (U.f:r:e;re-nc, •• ' tn 
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amnmlu"ls:at.1on offJ.o-l'l1parisonoi' 15 ·CoLlb.1n.$. tlcQns of ~aira 
efF&etorll' fox-§roup ~,C), , 

I '1 f' .,."d I R"8.0~ 
,I Numb$r 'Vet'ba~$p~tlo.l, ,fluenoy ',' ing 1 YfJ!llory t 

'Numb-er 
'If 

22'4t8) 
10% 

Verbal 11
2:2 ... 8) 

10% 

apatiaJ. 

¥iocrd 
",:pl;,u&n-c::t " 

L' - • 

·Reason .... 
1ng 

s 
35.50 
50~ 

.s 
43t33 

5$ 

-30 . 00, " 32.5,0 C,rJt .' '1"'" ;J;jfI .('!J 

R. 
3 •. 66 
50" 

'" lSt~Q . 1.$ 

,.s 
J5't50 

.5o;g 

!:.s 
!t.J.~l 5, 

'B 
J 1100 
.Q,Vllr 

""0 ... 1 

::> " 

a, 
22.,5·0 

5Q% 

\Ii 
3Q~OO 

-r:!t5l 
:iJjO 

Vi 
.32.50 

1% 

S 
3~OO 
OV-ttl!" 

50$ 

w 
11.66 

5Q% 

N 1 
8 .GOI 

50% :! 

S 'I Vi 6.16 J')O ~6q ,' , 11.66," 
,50% J 50.% .' 10% 

:t Jiie.m.(u"" 

R I. 3.66 ,' 8 _,-00 
5-0$ , 5()~ 

H 
15 .. 00 

<t l,i:J 

' $ 
,2.2.50 
50~ 

W 
11.66 

50,c, 

B 
5.00 

,c'oo{ 
;J 'j9 

M 
6.L6 " 

50% 

s 
30 I:.&:­

~VQ ." 

w 

,0 B 

5{)~ 

11.66 
10$ . 

$.00" 
50$ 

L$tt,e.r 1ndicat&3 Which of two f :acto:;r-s 'sup-er!.o? 
Nmaber ine{:i,cat ,,e,s. dif.fe.l'e:nc,e be twe4i'n 11J.e~13 
'Pereentile Jleor.a Indlo-atea· 1ev.e:l of' eOl'lfldenee ot, d!.fferaneo • . 

b,e,twa-ell meal}.'S 
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mean. ~t .7 hav6 been due p.'UJ>$.ly to ,eh&n;QQ"whiJ.e, t:1fO 

other o-{)1<lp&l"iS'Qn~ had t values at ·thjiJ; ten par cent leveel. 

oJ: cQnf'ideno$ • 

. IIowev'1r th&r&are, aomtt impQrtan.t tiruilngsthat shoo.l.1d 

be nat,$'d ,. . It i s elsa:);" that the' gt'Ot.l.}? .i..sfi~e'$t in the 

V &rhal .fee tor .' fl·b.e- \101'<1 Jj'lJ.l:6n.e.y all,a, R~Qning r~c·i;;.or,~ .:re 
supe-r1<l::t' 'i;o the Ve-l"'lJal f'ae"tol" at the G2l:"B p.J:~ e~lt l.e:V'0~ 

while tb.eSpa. tial. factor sho'W-s superi.:o·rity ,at -t:hefi ve. p-.~ 

cant 1-eve.l . 4t flO til11Q W54S tll£t V,arcual i"'a:ctq,J>s;upe;r>io-r to 

ElnY util&-%' -. 

though 1 t 'W'iiU PQSos1bl& in only Oll~ oompa.;roison to' r'1n~ 

it. a1~nif1'(H:Ult- d1ff-epenc.e. tlle spt1tl:8..1 factor ill eV6.I7 Com.­

p~rls:Qn h~d a xu. eat} gre.a te.r thant1l,e Q·the·r five .~ The- Ward 

.f-'luancy faotor lIJlS si.gni.f1c.Qntly sups·riar to tJ.1ther the 

Numhel? Ql' Verbal ra-c'i;orsand had ,8. U1ei*ng.r:-eli1tel' thM .$ith&r' 

Re,a'S'<nling or' Metttory., :r116 It'e~l1toningrQ.otQ:J'· ~ ,au.p-er:1or t() 

the: :Eh.unbErJ? ·and, ,MeIm;:ll'Y. factor ,and v"fIry .s1grdf-i~~1,tly so t.o 

tile Verbal f ·ae tor .. 

"llhe ,a;bQvl:l s:t&.t(i$tic-a~ finding3 . .,- tl»ugh no-tconO-luftive. 

indl·Q.'.ta a. 8upariori t}{ ror group two :in ·SPllrtl .. U.. llio rd 

Fluency and. Roa:soning factors .in eompa:r.1.son to the other 

three, ., 

Z . R hUB. be$fl B,e-l.,61; t od & 8 b-Qing mOist re~rea&ntatl v:-e 

.of gro.up- twO'. He i s 1:ol1t in langu.-a.s a I .. Q". and 1. l'fl~d. 

in :reading.. Hl& toct.e.l 1 .. Q.,. is, aJ ., *llhi& m.;s beeD;. broken 



dam into. non-language I . '1 .01' 96 ,and a l~ga 

of' only 764 a.. di.ff €l~e1"lC-e of' t wa..l'l ty points .. 

.... 
.1. . 

78 

q • 

Z .Rl"g r.e'9it't1ng "voc.abulaJ::""! ia that of'a fQurth grEul&r 

(4-.5} . Hi:s: .reading eompr~he.nsiol"l. is equ.al t ,o that at' a 

sixth grad-er (6 - 0} . Thi's g ives l'lim ~. reading grade. le~al 

of 5-1. Compared wi t h hi,s w..en t;,a.l ag'3 01' 12-2# Z,.. R i $ ' ~. 

tardad 25 lnonthe in :. ... ~adl:qg . 

What type of a P:r'ims.ry l~e!1t ~1-J. a1':::dJ.l,tiesdo'6s s uch an 

In'rl1vidutU p'resent? I11. lX!elllory~ Z . R.. wassol1l&what auts ,tand .. 

ing t',Dr his group.. He reacne,d, the slxtTy- fif'th pe-rcentl~e 

in thislactor.. r{o·wever", the rest 0.1' h is sco res fall Into 

the expect:e:.d patter11. I n ~patial relations Z " Ii . rnnke;d 

at the tQrty-'firat pe:rosn tileand q.t tbe twentieth percent-

ile in Word Fl uency . Othe r p e rcentile ranki nga incl.ude, NwnbilP 

abi.llty aavents.an percentile; Reas:oning abi.lity, ninth pe~ 

can til'S Emd Ver bal ablli t:v first percenti l e . e Mell'!oI"1 

and NumliJerabl1i t1.~s, r ar..k h i gher he r a t han, .f0:l' .moS'tlndf vldu ... 

al,s: in gro up.$, ,on~ ,and thr(la . This a ppe::a.rs to he, 4, f'undame,n.tal 

cliff er.nce be,tw"en the grou.ps .. 

!e.~nlPl1.ti;S~;)l'l 2! grou,pa o,n~anJi tw~.. A.f '~~r 110 ting the 

prima,ry. l1lelltal &1:>111 t l ,as of these t.wo group$- 1 t is natural 

to ask , fJWh4t ia the 6iffe.ren ce. in such abillt1e$c baVNellll 

-cho,se who do better in ~a;nguag,e, il'lt~111gen.e.¢I te$t.$ end thQ1r,§ 

who do. beil1;tel'in a non langU'age measure. or lnt611ig~"'l'Ce.., 
. table; t.'Nenty list,. the aUbj~c,ts, 8.0 th .. t it is aas:." to 
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TABLE :!.0 

Th~ 'pairings of Gvoups O:t16 and T\lO 

: . Group 'One : Z (iI'cup :!wo :t , ,~ . . . 
. : . Lang . non ;: : Lang AI lion ·l 
fSUbJ . M.A .... I.Q. . Lang .. 11' Su'bJ . M.A.. 1 .• Q . Lang . 1 

r () t-.{ 1",p .o • I (:) 1"" f:',p .. 
~ . ... "' ... J,;,! ........ J.. . . - "'lI -' Jj .... ..J., . 

J : • . .:1;: . l' 
• • 
.; SH 
; KT 
l NO 
t PA 
l' RR 
: VJ 

12-1 93 
1~-7 31 
12·4 89 
J.O~9 82 
11-9 98 
12- 3 9.3 

16 
'{7 
73 
61 
75 
67 

-. .. ... 
11 ~. l :fn 
20 :1 GR 
16 •• , . - ,. ' .. lID 
21 1·-: BRa 
..2'; •• nf -> ,. ... 

n6 ~*" £;R . . 

1; J 12 ·'2.;00;5 
12~8 81 
~2'-3 73 
1.1-0 66 
ll-l~o. 00 .~ .. 

12- ,2 76 

86 
96 

1.05 
78 
8? 
96 

. 
' . 

~J 
~t 
~. ~~ 
~~ . 
18 I 
~. 
~t 

·f I , _ _ __ .... --- _ . ... _ ..... __ .... . ~_,~ :. _I ~ 

dis cern the basis upon nh ich the s UbJect:s were paire.d . 

note that tor cver';l i ndividual i n Group one t;.hare 1.,8 a mat4 

who a uallfle a 1'01" €;l"onp t~ro who has a mental age wi 't h in 

threl:S Dl.;Jn ths of hi s oPpoBi t a' . lJ.1he lae an mental aBe as meaa' .... 

red by the (:alifornla Test or Mental j~!attu:~ity 'for both 

grou.p s on.e and t\10 is 12-0 . This is incllelttive of' yery 

close palrtn~ . 

Group on~ l'ring~d fI~-o!l1 sixteen to twenty six po.1.n:cs 

h i gher i n their' la;ngtla ge I. Q . while g roup t.o range from 

.fourteen to- tbiFtv- two point-a higher 111 nOIl lAngu.age I. It' Q. 

roup one h:ad. a· 1l1ean superio rity of 20 .5 • • 'l . points' . :tule 

<:..> I"OUp two hadn mafA.'!.1. sl.lperi ()r i ty of 19 .2 I .. ~ . pOin ts in 

the opposi t6: direction . 

Calc'ul ations were car~"'ied out to determine which gr.OUp 



&0 had.... fteo:,re hi,ghe:r than the oitherand wnethe,r the 

Q1.rr'flreIlOe:. lncUo4t.u 'Ware ,.tAt1.$ti~.11y fJ.1,¢J'leant:,. A, 

r~eo:l"d('JE tbecomputa.tions' 11'1d1eatlngtho ~tih.od :m;Q'1 be ' 

found 1:n ' the 1 •• tP,fll"t. 01' App'en41,l:, 0 . -

'l~ble t •• nty~on~ indicatQ,s that it, W. 41mo'$ot lrl\po;saibl. 

to obtain$1:y 41t"t'e.1?encem..teen the wo group. that 'hula 

of-fer 'an,} eonel.~~lve evldanQ:.e. A,s might ee eatp'ee;ted. Gro.up 

OR •• a6, aa.g1l1tl:C1mtl:yaup~r:1.Qr t.o GPQ:tl;p two Gn the VQb.al 

-racto,,_ Bo. •• var ai'tar thl#· po-tnt, th.,1"'O is no ~U40n to 

be"l .l ,e:ve that chance !n1ght IIfJi-t ~ve, 1ntlJJAfnc·ed rf»lult4. 

Ev.'&,ry dUt"erittlC'8: O'xc:ept t~ abov,e men.tiqn&d V'8,pbal facto". 

has ,a , t 'V.ltu~ rOl' the f'1.fty p~lrcent le:ve-l, 'of" C'onfidartee .• 

Alsio to be not.:d 1s ths.t ~eh gl'"OUpw. 'S:ll.'pel'l,or in ~&. 

tact4ra,. 

TABLE 2l 

& 1PCliYrt'm:,o, A'tl'I .""U-l:J Ii. ~<Hill'lf om /'f'';;''''H1H~ O-' I~-'" "'?en.,. mmo 
A'~,,,,,~,,,,- V.J;[ 'W'",","A1'~~,~:p 'P Un,v·v~ ... ', ~, AJ.'i:P :.tWIOr 

F .. 1I4i -. 
,Pl\,~(lft 

IllDlbctr 

Yerl;:):a.l 

,SV«t:ial 

\VardF,luenc7 

Be-a-aQrU.ng 

M9lO'17 

GROUP WI;'lH aIGHEB 
.~ FQIt, FAq:rOlt . - ~.. - . 

~ 

One 

,Two 

Qtte 

O:n8; 

ho: 

-LEVEL ,o,F COWPI ... 
DUes OF DlFP .. 
».,\\1fEl{ 1f1EA.,la 

so~ 

5; 

50-% 

50]£ 

>0$ 

$0% 
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Thus it 18 .mGr8 dlf'f'leult to det • .rntine; an:y conclusive 

pa't.tam ex~pt that the gre~atl:"l3t d.1f'ferences "ere found 

in the two factors (Ve.rhal El.Ild Word) which '1ould be most 

1ikely to be indicatlv·a. of la.nguage vs., non language group 

dlfferenee:s. In add1 t1ou, t his may have been influeneJad by 

the method oi' detennini,ng norIllS for '1;1113 Wo rd factor.. It 

DlU.$t be, kept, in mind that the.z"'e were only s·lx nmmbers to 

,each group and that r~sults .are necessaril y i nterpreted: in 

terms, a,r su:ch a amall. group. . 

Group thr" - .Av~l·a.€$eand. al?,-Oye avera&E) r(:laders. 1I1aat 

... tudent-a at the llloourt...Junior Trad.e& School re.ad b$lo. 

their capacity., When tm individual. re.d~ to e·QP·acity he 

wl1~ ha.ve a reAding a.ge whi.(}h is c~.Qse to his mental :age .. 

It ... 8 thought to be. W'orth;vh11e;6 tbe.refore. to inelude 

in the stUdy tho.:se students who re-ad beyond what their 

mental _g. would .ind1..e.ate. FO'r this group s.eV'~n boys W61--& 

s '&leetsd whO-se .read1cngage. !"al ged rrom four to' iiwonty nine 

montba abov·. their menta.l lage. The mean dif'f'erence b(ttween 

reading age and mentalage~ '.&$ elght&en months. While· tlti.$ 18 

a s-omewbat .bnormal amount o:fdlft'e,r,ulce in te·r1ns of what .e 

usual1.y look upon as a.dvanced, 1. t 1s .atil.1. loll ,evan rl1o'r8 seleet. 

group in Ut··rm. of thesoo Go1 popul.tlon from which it was 

taken. How.ver, to Pre.-'V6'l1t ,any crl tl,ci sm this grou.p has been 

e,alled ttaverege. and above: av·.e:rage renders" and will be con ... 

siode:red as' s:u;ch. Tahle t.wenty-two indicates the makeup of 

the. group _ 
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4f'ABLE 22 

GROUP 1;t!RE£;, 

-, ,,- , ~-- -- .=-~~-- ~-~ - .. ~ .. .' t .. :f • • .. 
: t =: • IJi!t. In t ~ 

: Sub j.e.c t , ~ R..A . I M.4. • lIGnths t .. .. .. ' 

• .. .. • l • • . .' 
,~ f t '. f If • 
e' 'C):8' ... 1} '7 e' 1, 1 ,~. 2'2,' • ... .ill.. . • .. • ' • . ... ~ .. - ." '. , 

'., 'b' /\ .. ' '" ':1_'''' • l'l-fl, . ~'9 ... 4.,. rA .. L..:;J- .c. '. .-~.. Co . ~ 

t: sa ,:;l,,3 ... 5: 12~:' 11 : 
;J IlA .: 13-5 ::11 ... ,$:· '2-4 ' 1 
'f 1>G ;! 12-9 :: 1.:C-5 .;. 4: 
'. 'V'J' • l'~ 3 t 112' , '.. 12 • ,. . • .. .... ' , iIo .-~ . . ' . • 

t MW :, 1, . -J :- , 1~: .. :. . ;2'.3.: 

tfhe- group Pal g~'8, in raadlng age ,:From 12-9 to 14-3 with a 

raeQD. read.lng age Qf ,13,-5. In, :m~ntal a.,ge on, tn& C-&l il'orniaT ... t 

o£ Mental ftiatu!"it-y the rm:ge • .as i'r-alll 10-9 itO- 12-6n th :& 

Il1$arl fir eA. or 11.-11. 

Group thl'eec pre.s.ented ~ p-ette.rn which _8 not tQ:o rap 

from what might he&Jtp.ected. TtJ.6 WbrdFl.uan-\lY tactQ':r~ve 

higher' &o.ore-s tb.:an all 0 the-:t f '61-O t .ors.. Oau:1.de vi the Spat!al 

factor-.. the, ,super.1o:ri ty Vi,.a ,sl,gn1.ti,ciln~ $.& theone, per cent 

lev.e.l ,. lliliile the -s,l.1PEl':r1,orlty of the Sp-ati.:aJ..taotor '.~ 1)O·t , 

$U-attstieally proved. 1 t :showecd lta.e,ll' to, be' aupe:r!o:r 1:n 

&v-ery CAse ,e-Jtcap-t wheneampared with the, Wor« F.tlCto~r., ~1l1. 

"'.8 a good r-e~ding group .It :is not- unusufil then. that the' 

group should, ,do 'well Invsj>'b-alls .. tlofl. The tht, v~U1ea 

thtUI;$· expee:tBtioxu;,'. In the -other thrae r 'Qc,tocrs the gcroup 

doe-s· p:.ooP'ly, 'showl.ng -exceptional we:akne:8s in the Ntunber f'Q­

wr. 'l&ble tw .• . nty ... tnrae .$~ri.o. 'the abo-va, 'e-t.,tem.e:nta., 
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l'ABt& .23 

SlU'1lti1&f'~ •• t,lQ:n ot Gomp,ArtSQll o£' 15'1pMb1natloQ 'Qr Pa1.m 
Oif' Factor'S i'or Gz-oupfhree 

.J.Number' 

Varbal 

i; Spa tint 
~ ·11' 

". t, WOlt"d 
: ·P1u.enc," 

H-e6son­
Ing 

"Menwry 

WQrd J !{e&8·on- .~ 
"'Numo.~' 1 V.rbal. J $P1!ltlal.l FluenG7 I ing I :memo~ 

v I S " 34 .~.6, '.' . ; ~o .oo- ;, 
V{ 
97.86 

1$ 

H 1 II: 

2$ 5IJ$ . 

v 
J4JJ.6 

:27b 

,, $ 

s' IS ,1 

'40 •0°.:: . )..86.':: t 
5(}~ : ~O% 

w Vi w 

3.86 
5.0_ f 

97'.86 
1% 35 ··~~. t 41i~. 

w 
35.66-

l~ 

2.3 .. fJO 
.

r:.":. ;,at .•. 
~. 

,. V 6.43 
5016 

W4~ . ·14...... :1' .. ' S-11 ~86. ' 
~Q;t , . 50$ " 

iN 

31.71 
. l~ 

I IV lSI ' W 2J.; .. 6~ '; 11$= '; Jl.I~." 

Vi 
, 2,0. h~· uei% It 111 I~ 5~j ;: 1:9.~ ; : 27 5~ 

n 
9'.29 
l.Q~ 

.11 
50J' 

V 
19.0,0 

,r!?1I 
:1:70 

$, 
2·1.57 

50$ 

w 

aa.1U 
1!'. 

B 
9.:29 
1,,* 

!6tt:er 1n<Ue·at(fS: wh:1e-h 01: two ractoJ;'S superior 
NWilber il'1{iic&,tea' dlrferenoo ba,twe,en llle..f;I..n$ 

Pe¥cent11es'(}o't'e indicat-es l.-v&l of' eonf'1denoe ot dl:r:r.,r,eno-.:a · 
be,t-.een lll$:&'na 
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R. H. was a raeDel" of" ,~oup tUre&-. llutotal 1,. Q . 

us round to ll$ 89 . Thl.s ~ m&de up of: .tt 75 non ... langua~e 

I. ~ ., and a 98 languB.ge I.. Q.. ihi,s il poin.t superi .o.rl ty 

in lAmgua.g. Int~l.llg.nee wa.s in lina, with his re.ad1ng ~uper­

iart t'1w R·. R '. ha.d Elrec.ding, age 22 month ':s higher than hi. 

men tal age of: 11,..,9 ,.· 

In me~s.urlng his Primary mental ab~ll tias., it W1l8 

:found that R.· H . ,·lS tUl'lty - :rQUI"ch perC6',ntUe rankir.t.g in 

Ve.r~bal ab-il1 ty wa.s his h1.gh.est . For the ULGlUOry factor eba 

ral'llt.oed at. the l ·8th perc'et1tlle an'd for the R$Qoning f:aetor 

at the fourteenth pel'ef:mtl1 • . " For' otl~e:r three fltet,ors R .. R .. 

I'6l1.ked he1.0W' "t'h$ a.e;v&nth p.ereentil~.· lt .migl:1t ber-epaat.o.d 

here,. tha.t pe:.rcantll..a rank l:ndic.a.t·e$& rela:M.on to the norma 

and present.s a dli'fel1ent ila~)ect or the pattern. thB.n the 

other statl.stic.a.irasul.t.a u:sed in eV'aluat tng the STOUp. 

Gro:U2, fQur~-_.I .... ;nt_ ..... e ... ~ .... ~_OT;;.... l?&~:Q.er.s.. . Group raUl" ls made up 

of' s-even re-tarcie.d, I~eQders.. They range· in r~ading age f'rwn 

9 ... 0 to l.l~4., On the other hand t heir lil$-l'ltal ag,(isrange 

.from 11....0 t o 12. ... 8 .• · Thus wee hay. a g~oup whos,e mean :reading 

Age is 10 .... 4 -tmd who.s~·a: mean mental age .1.s just short of' l.:2 ... .() . 

Indivldualsran.ge in l".s,tardat,i-on f 'rom. tWlJlva mont..'l.-:l:s to. twenty 

1'1 V& luon;cl1~.. Thia g.rouphas a .m&lUl.r'$'-tarda. t10n or 19.5 

month:s. '.thus we may a.u.faly clas-s.try thorn: a .s inf.6,rlor ':r.e,ad • . r: .. ~ 

Table tY'6-nty four lists. the, m.e:mbe-l'.llo.f the group with thtJlr 

WllOUllt.s, .or r.t.ardu tl,C}u . 
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The result(J Co,und frOift grOup tour are not too different 

from tl'lOseo:t the other groups . Again Spatial a.nd WOI"lQ: 

-Flu.e:ncy factor-a rank above the others . This time. t hegrGllp 

{jl.d· better in Sp&t.1a! R-e.l'atians than m '1tQrd ~luency.. How-

·ever the d1f'f'eren ce 11&1.'6 i$ not statlstio-<1.11ysigniflcant. 

Th:ts is tbe re:v;&rs-e o:f group three except f0I' the ebs.6nce· 

ot" s-ta,tistlcal pro.ot'. 

"' . O! 

, . • 
} Subj~'et-

fABLE '24 
GRO,U'P Jaoua 

-, ' -.' 

:. :- J .' .. 
:,. j, ~ 1)1tf . in. : 
:: ReA . "' • li .. A. .' . Months : 

Jt .1' ; . l _ ': 
, .. 
j> .. .. 
:, 
; 
• .. 
t 
t 
:: 

A~J 
'BRa 
GR 
HE 
K'r 
KD 
ZR 

.' .". -~ 
.. .. .. oW' *' ,. • .. 
t 
: 
J. 
t 
t 
• . 
;. 

10 ..... 4 
9"",0· 

11.-4-
9· .... 2 

11. ... 2 
11-4 
10-1 

.. .. 
;: 
t 
: .. '. • /~ .. ,., 

11-1.0 
~l-o 
12.8 
1~..,'2 
12"":1 
12~ 
12-2 

: 
'1' 
iii .. 
'!o .. 
,t 
t • 
I: 

16 

ii 
24 
17 
12 
~5 

! 

.' • 
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Arto·th&r resu.l t "v:Men again is no,t S"Upporte-od :stat~1st1,e .... 
-

al1y is the, re'vene 21 tnat-1-on a$' f';ar as th.e Numbe:w Jmd 

Ve-rbal t"actors -.r.e concerned. Clroup 1":ourwfls superior in 

Numoe·r AbUi ty (.xec6Pting; the tWQ· prevloua mentioned fac­

tors) and down in V &'rba11z.a.tl-an • Tb.,s: OPPO'$.1 t. .$,1 tuat1'/ln 

w" the ceaae for-Group three. 'l'able twenty five summariz •• 

the Finding'S of the: tee t • 
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k,. ·v1 .• , W&$ sGlected as a .represe;"lt~ti va memb.er 001' gro~p 

.four . Hi.s lanf:uagaand non-language I. Q.. .I S 'were B.I>pro.x1:m. 

ate~y t he sa...'"'J.e ., 75a.."ld 7.3 res,p,s;ctively ,. Ho\-t-eve r . h~ waa, 

regarded 18 montl);S in r-eil,ding-:., His Iil$ntal a.g,e \'faa. 11 .. ,10 

and his reading a.ge W1-1S 10. ... 4,. I n vocabulary C5-J,) and 

raadl np: .compr::~hension (5-B) he was be tween the, t'if'thand 

sIxth grade l e vel . His pEH"centile- rankings SUpp,Ql'ted thl. 

infoEl1ation . 

In Sp6.t1e.lrelat ion hf) r anked at the fifty ... a8oond, per· .... 

canti l ,a . .IUs percen tile ra.nk score for the. Numher factor 

was f orty-nine .. He was at the el~venth percentile in 

Re a-s,oning a b11! t:7f and was b-elow the thir~ perc'en til,. for 

both l anguage faotors and the lllemoI'Y ;factor ,. His ini'e riorlty 

i n languag e abilities is .clearly I ndie.e.ted . 

A. comp'Elrisol1 EL e5rQ:UP~ thr'ee and fo~ •. 
. ~-.~' .-.... - -- - ------ nen t he cQl1l<* 

par1sO'tl be tween these t wo groU.IHl Wlt.s rr...ad,e 1 t was set up on. 

t he, same bas.i.s a,s thepl'evlouscoolpari B,on betw~een gz-oups, 

one and two.. En,ch i ndividual l'fa.sag.ai n j;}li<ired 1'1i th hl-s op.' 

po.sit,e who had ~c,cord1ng t ,o the Califor'nlfl Test of tient&l 

lila t ll.ri ty thea-ante learning ·c ap &c i ty • I n no c.ase vms the't'& 

mo,re tr1Sl1 tbr:e.e month%! dlf ference in ment.al age... As poln~.d 

out bef'o re" the mental ages f or group thre-e rang-edfro1l1 10,-9 

to 1.2-6 rri th a nl{~an of ll-ll .. , For g l"Ol;J,p f our the ~>an8:e 

span..l1ed the ag e:J 11-0 to 12--8 havl:l:J.g .a. me,an or 1.1 ... 1.0 .. .NO;te 

'again that in p,airfng the two gro-up s on t hi s si,gn1f1.cant 
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basis, the:1r~anges and 'me~ns were-almost identica.l . 1}'e.b1e 

t wenty- six combines 'two 'p r eviou s tables to i ndic.ate the 

p,r-oximi ty- o,t.' rn.ent.al age a nd the 'great divE},r g enc:e in r eadi ng, 

ability . 

.TABLE 26 

THE Pi\ I RIllfGS OF' GROUPS 11'HREE AND FOUR 

' .. 
• 
: .Group Thre;e 

-.-. .-. .. ., .. . Group Four 
: 
t· 

t .: : __ ,.....,C 
t :: : 
:. Read... Dir!' _. :: Read . Dirf • t 
: S~b j . Age M ..A • i n Mo-. t:- .Sub, j • ABe, fleA . in Mo· ,. t 
: ~: t 
: fiR 13-7 11-9 2.2 ... " AW 10-4 11~10 18 . ~ .. 
: PA 13 .. 2 10-9 29 :~ BRa 9-0 11-0 it : sa IJ~5 12,-6 11. a GR 11"'-4 12'-8 
: Nil 1) .... 5 11-5 24 : :. I1E 9-2 11 ... 2 21~ 
: FG 12-9 l2-5 4 ... - KT 11-2 12-7 17 •• 
: VJ ll-3 12 "'~ 12 :: KD 11 .. 4 12-4 12 
f PlW ·1 . .... 3 1"2'. 23 ., .. ZR 10--1 12- 2. 25 ' .. " .. ..... . .. .. 

The sarae- eO,mput'atiOll$ were carried. out as had been 

done when groups one and two were.e~pared. "The purpose 

he·roe was to d&ter-'mine in wh1.c.hof' the 43 ix fat;tors a.verage 

and h a tter then avera-g'o raaderaexcel1edand in wh.ich 

fa.ctors the in-ferio-]f' readers d id hatter . Thestatlstlc.s 

:for the six f'actors een te!:'ed about the determinat.ion of 

.. .. 
.-• 
: .. • 
t 
• .... 
• · f 

the- signiflca..1"lee of th.e di.fferen¢ea foun-d between the· mean& 

of' thes:e two groups . 

Re.au1.ts h ere were somo·whatmore grati:fylng than in th$ 

previous. c omparison., No t only were more dlstlnctive 
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,c'i;Lf'ferences .found but; thecae d i ff erences W61'e found t o be 

s.i gnif icant in two c ase.s w.! th ' an .addi t-i.ona.l t value a.t 

the ten per cent l evel . Ta ble t Vte.nty - s .even sUlmnar:t.z.es 

th.e-s-e f'.indings·. 

TABLE 27 

RESULTS OF GOltlPARI80N OFGRGUPS '£HBEi& AND FOYR 

r- .M.A • 
FACTOR 

NUlllber 

Verbal 

Spatial 

Wo r d 

Be,as.oning: 

},1el1lo.ry 

GRO'UP '(nTH 
HIG]J'SR MEA,}T FOR 

f'\AC'l~fi 

Four 

Thre-e 

FaaI' 

Three 

1J:1lree 

Thrs.O' 

LEVEL OF OO~7I­
DENes OF DI FFli 
BEr.rf1EE]~ MEANS 

- _ l - . _ ~~ ~ . 

50% 

1% 
50,%> 

10% 

r:!. ;;/0 

50 

'l'here appeAlrs to be a patte:rn he:re Which is worth 

noting .. Group :rour e:xcelled. 1n only two r-a.etora. Howe-v·e~ 

there seems to be arelatlonship b·etween thes"etwo racto~ra 

in that they deal with abstract symbols which are presented 

t ·o the subject f'ore:n&lys1s and aX's of B. dirferent t ype: than 

the Verba.l" Word Fll uency and Reasoning r actors i n mieh 

group t h ree did s o much be·t ter . 



CEll,. PTER V 

SIDllrU'1.RY A1ID CONGLUS! ONS 

?O 

. S'Ulllm8IT. At the IUlbouI'n Junior Trade.aS'Oho.ol in Mil­

waukee the"re- a.re ma~'Y students who fnl.ed tQ indicate £my 

clear pattern of mental and a,cademic makeup f:ro:m the scores 

of the California Tests of Mental Maturity a.nd the Progres­

sive' Achi·evenlEmtTest . On the california !fe.st of I ... Q, . 

s .co'ras ranging f'rolll 26 points above their non .... .l.a.nguage I.Q, •. 

to 32 points belo.w their non-language I. Q. . On the PrG­

gTe-sslve Achievement To.ststudents demonstrated reading 

ages ranging from 29 month s a.bove their men tel age to. 25 

months below their mental a.g e .Slnc~ there is preB;sure to 

place Euch students in regula.r JUI1,ior High Schools, it Vias. 

thought worthwhile to investigate such groups of individuals 

in order '1:;0 p rovide additional data whlch might aid .in -clari­

fying and aolving problerllS of students, del1l0Us,trating th&se· 

inconsis t encies ., 

Before carrying out the complete testing progrmu 

planned, The Ch ica.go Test of Yrim.ary A1.enta l Abilities Ages 

11 t o 17 Vl.as administered, to a pretest S I ?QUP of fourteen 

oys . The boy'S Wf.n~e f ouud to be much supari.or in the·iI' 

~eason1ng .e.bl1i ty .acora as eOlllpar.ed to '"he, MQluory f~ctor. 

This superiority was found to be Sl!tat:Ls;tica'lly sign1i'lcant. 

It such a dii'ferel1ce exis:tod, ·t.here· might be other 
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SJlIH,rio.rit1e-.aand inferior! tile's' which would :indicate a 

pattern of mental malteup of: ~'1e g rQup ,.. The. remaind,6.r o~ 

the study att'onrptecl: to disco-vel" jllst wha.t these di.ffer ... 

ences. wer.s and what p.atte.rns might be Indica.ted .fl":om th~ •. 

Thirty-one subjects ffijl:de up t.he final total group .. 

From t l1:e tea t It was found that this group c01:1Lpar·ad f'a. vGrab17 

in only one ;t'actor wi th the Ch ic.a.go group from which the 

fiOrIll$ were· established . The Kilbourn group score.d only 

sUghtly lower (the fOl'ty ... third. percentil.e) than the nG)~ 

group on the Spatial faoto·r . For the other rive. racto~ 

the· Kilbourn g roup was bel()w the twanty-flfth percentile 

a.s measured by the· table of norma . Thus the group demQn-· 

·st.rated generally inferior prtm.nry mental ·ab111 ties (Table 

14) • 
A B;t.atls tical comparison was then made to det.ermi.na . 

which or t"lJ.e six fltctora of the test netted the highest. 

scores for the total. group. The Inean score reo'.ei ved f~r 

each of the o,t.l:ter f"actol"swas compared with the m&an seo·raJ,. 

o:bte.ined ..for each of the oth.e:r rae tors '. COll1Putations: 1iJe.r.e 

then earrie.d out to detel"ill1.n-e "fhe the<r the- dltfer·ences be:-­

tween the-se .:me'atl Se.Ol"'e'S · "lle-r-a significant . In ·t.."lis &.!."ld aU 

further cOl!1putationsNlw soo:ras<# adJusteii to an equal. fUl.l.. 

d.e.term.lned '011 the ba-s·is of hlghas.t p.ossibl:e tasts.-cON:8 ·tr~r. 

uB'ed . 

Rasul ts of' suehCOL1putatioTIB indicated that the total 
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groUpSOQr4d hi.gh.:Bt · in Word fluency andSpatlal kla.tions 

wi th atat:ia tical_I" s .l ..gnl.f1.cent super:i.Qri ty in evl<lenca. 

How-ev&l':. the superj.o,ri tyo:! the Word 'FluencY'~a"'C tor;, thQugb 

clearly indlc,at'ftd by .ealeulBtious. ll$de •• ~ :Buh jsc.t to 

'$.rro:.r brought about by the method us,,,,d in m.ah."1.ng thca,se ea.l.cu."" 

~Qt.1olUf _, 'rhe nature· O'fth a \v~ord Fhlen.cy faetor' t~sts w.r~:l 

such that no high seo·r& limit was· 'S&-t by th&il·uthQrs . 1'he; 
-

highest se.ore -o'bta1:ne:d pya sub je.ct wi t.hIn the total group 

VIas, .$tc<c~ptad a.s the h1.ghlJSt pos;8ibleaeora . 1'h1a t-ende'Q 

to raise the scores maae by allsllbJectaa:nd inf"l'uence.d 

the result·. of 0.11 ,cal eul.at1ons in which the. \lord Fl.uene:7 

i"actor partl·clpated.. Follow.ing t-he Word Flu6;.'1.cyand Spat1,.! 

Relatiol'l.S facto-·ra w~re Rea.soningj Ve:rb.al ~ NUlllb.e-rand Memory 

t-a,ctora in th_t order., The, ranking Qf' the l~st four factora 

raeai ved only lim.1. tefi s tat i s t i cal support . 

From the to,tai group s-lllAll.erspeClal groupa were a ..... 

l :ected t .O make a more detailed studY'.. Grotl.,p onJ) was mad .. 

up of' six boys who .acore.<i h i gher L'1. t heir langua'g& lnt&.1U ..... 

g a.'l,ce t&3t-a th~ in thell' n-on-l8.l1guugeag lae~s\ll'led by tho, 

Oal.1fornia Tes·t ·of Mental Maturity ..Thi8 &IPOUP did be.st in 

t h e Word. :F'luencyand Verbal rae to .. rs and Qilmos t as w~ll1n 

Sp:a'i;ial He·lations II The comparisons wi th .other fae.tors ahO'W" 

these dif'i'ereneea to be generally statls tlcaJ.1.y signifIcant . 

The iP"OU;P was re1a ti v'(:lly poen' 1n; liLemQ!7 and NUlnber &;b1-11 ty .• 

Group ' tw.c.. co.mpos.ed of 'six s:u.bje:ot-s whQ w.re 1I11pe.:ri'O-r 
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ion n,on-la.r1gtmge 1nte:lligenee , did bast in Spatial Reiatlo:n.~ 

ne.xt best in Re's.sonins and .Nu.mbsT ability resp-ective.ly .. 

The group a:cored lowe:et on th.e Verb-al f'"actor. 

. In co.mparing groups on.eand two. which 'lie.re equaltn 

mente.! ablli ty aceording to t h e G,al1torni~ 'rest of lI!ent~l 

".atu rl ty • . 1 t was found t h at group one a·cor-ad highe.r in tho 

Verbal, Word Fluency, 2nd Reasoning t"f.c tors w'nile g roup t--.o 

demons tr~ ted s.up-a riori ty i he N1.unber , Spati al and l.!emory 

fa-ctor-s . Ho~\rever the superiorities Vl.6re not gene r .ally COl\: .... 

elu.s.iv-e ,enougl1 to eTimin.at-e t he po.ssibl'6 influence of' ohan-ce: 

op:erating •. 

Group th:r~e was made np of' sev~n -$ubJ~·cts whose rea41ng 

.e.bili ty was g-re.at-er th.an t h ei r mental abili ty as measured 

by tb;e Yrogressive Achievem.ents lI'as ·r;.a and .California Teat, 

of I.tel1tal liI~tul:'i ty :respectively . This group did best in 

Word Flu:ency, S-pati'8.l Relc$.ttons and ).1jerJ.;lal abilities . 1h&1 

wel'e poorest in Hum.ber atilt ty and Memo ry . 

Group four was t~·he reverae of g roti}) th1:'ee in that it 

htld a. pO'Q'rer reading acora. than m:ent;~l ab111 ty indicate,d 

should exist . Tlles,e inf'e~lor r.eade,r.s di.d best in Sp-ati,u 

Relations and WOI'd Fl.uency with Numbe,r Ji.bility not too fJUl 

b.ehind . The group W~8 very poor ill Verpa.l Ab111 ty . 

Individuals Qf grol);p$ tbr-e-eand [ ,QUI' wce·re p,aire,d sinee. 

the two groups; h-.d ,approx:tmat&ly the ·same mental I;I;ge . ,Fl"Om 

this, co..mp.o.ri.son it \'1:&\$ found t...~atgroup three did bettce,r on 
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the Verbal_ Vlord Fluency and He:ssaning rae.tors 'Whil0 g roup 

tour did bet ten'" on the NUJuber, Spat1.al ,Re,l l:l.tions and Mom. ... 

01",:! factors . 

timi ta tl ons 0;(' t.h.e study ,., 
~~~~~.~,~ __ ____ .. 4 The natUl:'o I)f: the stu~y 

.and certain t.eChL"liques ell1ployed have created certain lind ... 

tations which should be kept in lnind when ev~luating re -

suI ts . The statlstietiJ. t&chnique a are subject to q.uestlon. 

In wo rkL"1.g \Vi th S'mall s,amples one ot" the basic aasuraptions 

is that random sampLing has taken place . In view of the, 

fae t tha.t '!;he S8.1l1ple drawn was 6xtrel!lely small and wa:\ no,t · 

salae t .e,d at raudoril no conclusion e.&n be d-rawn ba;lQnd the 

specifi c cases tes ted here .. 

The adju.stni.ents made to C011'1pens.ate fa!' the inability 

to- set a lil:Uilllum acora f t)·r 'the 'Word Flu$.."lcy factor have 

aff-eet-ed results in which this tact,or h~s pa.rt.icipa.t .ad.. 

I II aachcas.e where the V~(ord Fluenoy Fao to-r Wti2 cam.pa.red 

\Vi th other' fac '!;'ors.,. the fonner w~s g1 v'Sn an infl'a:ted valtta; .• 

Thus 'the 3upeJ?1or1 t.,. .in Wo.I'd Fluency which atati.s tics b,e.ar 

out do not ne--a·e:--ssarily repre.sent su-ehsupariol"ity bu.t ratA.'''' 

m~t he viewed in terms of the adjustmentS' l':dade __ 

Ina-ddt tion, it 'VN~.$ r:e-ara.Q. at the time o.fadminis-tra.tion 

ot the test t-h~lt· th .• ina;b!li ty or $Gll1& s-ub,j.ectsW reiiCl. and. 

undGrs.tand the qae,::(t,ion.$' wO'l:.\14 invalidf.d;. tes_t result$ . ~o 

preVan t . t..'1e p.os'ai b~ll ty' Q-f S'uch a. .mishap"e-lo'aesurv$,iJ.lanee 

o;'t~ s,ubjt),c~sre:rfor~·s w'~sll11l-deduring p;l':ij.etJ,.ce testeS' .. ita ,a 
; 
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result:. of close proctoring two subj e cts ""ere droppedfl~om 

the te.sting p:r'og ram for .failure to demonstrates abi~i ty to 

read questions . tlow<E\ven'* in sp.i t ,e of' t h is c aution,. it is: 

poS:si ble that SQ::le of the poorer readers r.1ight have had 

reading dif f'i.cul ti (~,s wi tIl parts of t ·G3 ts wi th0U t a ttrac t -

ing t h e attention of tho tes ter . Th in would ho.ve invuli~ 

d~te·d test scores . 

Itlhlle it is not believed that the above li:ull. tatio.ns 

ake t h is study wo,rth1ess , i t isil"l.tended t h at a l l conclu ... 

sions be viewed in terms of the ~mcc.rtai.nty of' .fin dings 

J'O'sul ting i"' rOJ11 the above I ,inn tations . 

'Con clusions. "n2. Suggestions £0..:;: FiWth(1I' studl-

1 . G:i."Oup one ,- which was· cOluposed of subjects who 

demonstrated superiol'> l -ang uage intelligence wh~n cOll1pare.d 

with 'their non - language inttl1ligence as measu.red by the 

California Test of Mental lila tUl'i ty pre"s-ented a pa.ttern o;f 

Pri mary M{;}n t&l Ahilit.i es whi ch was very a:il:1ilar to that or 

group three ,. ¥/hich constltut-ed subjects haYing a re;ading 

age equal to, or g.raater than men tru. 'itge as nteasured by the-

Profl:res sive Achievement Tests ~"ld the California Test of 

Mental l\1aturi ty . 

2 . Group tw~, ,oompose.d of su.bjeets de.monstrating 

sup-s-r'i,or non- l .aneuage il1tel1i8ecnce when Oo:iUl,ared with their 

non- la..'1guag e int·eJ.l1gence p:res$utad a pattan"l of Priru.ar·y 

i'ental Ab1J.i t ie-s very siJrllar" to t h a,to-f gl"'OUp f'OUl" , which 
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wlts CO!!lIlOSe-d .of subjects who had 8:. reading a ge :sup'erior 

to thai.!'. me;nt,al a ge . Th e tea ts lis ted a1.)ovf~ served as 

me-a s urement devices f or classl .fying 'chese t i iO- non-la:l.lguage 

groups .-

3 .. Group·s one ,Qnd thre;e score. highs,I" in the W:ord 

Fl uency" Verbal. and Reason ing factors t h an do g roups two 

and four. 

4-- Groups three and 1'our sco r e h i gher i!l NUlllber 

ability than d o the other group s . 

• :None ot' the groups do ftell in tbe Momor y fac t o:r., 

_ . !J.lhe above cone 1 us ions reee,i VB: only linu t o.d sta tl.,atJ.­

cal. 8upp,ort from c~lculatim1.:s lI:W.de. 

7 . The h l gh scores ob t ain.ed by the poor er l anguage 

!::)roups i n W'ord F'luency are highl y questionabllOi . 

• Hegardless of' the special grm.lp., s eore's f o.I" the 

SlJ~tir..l Reltd"ions fa,etor :\\"ore generijl1y hifl'J'ler th&.n seol'6,. ' 

;for o ther :factors . Th is evide.nc e of streng th might 8 ,9rv. 

,as, a cue for' fu.rther investi g.ation. dealing wi th the re­

lationships of Spati al Relations. to various mechanical 

operations . 1n the lrLt11lual f or the Prirtlary menta~ Abilitl.s 

te_s t. Dr ,. L ,. L ,. Thurstone points out that the educationAl 

implicati ons wlli ctJ., a. h i gh a,r low score in any of the .f'actor. 

:mi ght have is op:en to debate . He· 3'ugges·ts this typ.e -of' 

study as .a whole new fie l d .fo.I' inv-estigl+tion .• 

• A~ far ,as educational i mplications ;foz' thi s, :s:tu:<17 
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a re concer:'1.ed, ther s n0t suff icie n t data. to s,uggeat 

any specific e ducational pl"Of~rarn . Ho\";ever. if additional 

s'Cud-v cr)nfir'Ills theflndings 11:.ere1n_ an e:~peritlental edu-

cat 'lonal program might p.l'ovid6 SOl'll€} val ua'.J].e l11i'oL'illstlOl'l . 

.j. cOlnpari son .of t h e e:::'~Cec ts 0J: :t.'lore L.1.1J.;hly ' ~bali4ed 

educat Ional progrum with til highly non .... varballza.d type of 

education upon g roups s1::1ilar t o the l an.guage and nO n -

language groups of this s tudy Inir;ht bc of s ervice to our 

educators . If patterns of s trcng"Ghs 8..,.YJ.d Vleaknesse,s wilong 

an-v of t ... '1e six factors receive nros.ters,tat;istico.lsupport 
I 

fro.m fUl~ther study,. a.~ investigation concerning the e.ducabl1~ 

i ty of any s inc le o r combina.tio:1. of factors might be in ordet' . 

Such s-:;udios lnight, . for eXai.llple,* attempt to answer the fo.l~w"'> 

i l1,g q].lQstlons .: 1.) Can S:Jatial ability be increased tlu'-'Qugh 

educ,ati.on , a...'J.d.! if so .. 1l'ib.atedu.catioual program and method·s 

roduce bes t r.es l,.U ts? 2) Is ell. diff'erent typo 01: curl"i culUln 

f or' the various ret~rd{»d students, in JUt."'lior 'l'l.'ades Scho·C)ls 

01'" in s:pe.c ial c.la.sa-e,s in regular Juni.o:r IU@:l Schools ne,-C{2·s.-

sary t.o iner-uase these abili t .les. 1. I f so". ".,hat ·o.re the dla-

t.l.11.gulshing :r.actors in such a cu!·riculum.? 

The defining 01' these PrinmI'Y liIe:nt.el abi1.i t i es ha:t 

op ened tho door :fo:::." aL-nost unl.ilrd t-ed res-ea.r·cJ:l. It is hOI,led 

that a sizeable portion 0:1: such i.nvi::l-s,tlgation hecarl'ied on 

wi tIl t h e :Gyps'S 0 f' f:3·ub j e cts ttLscussed .in th:l s: s tudy . 
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P.,e2 

ADDITION 

Below are two columns of numbers which have been added. Add the numbers 
for yourself to see if the sums are correct. 

16 

38 

45 

99 

R -
W U:U:::::I 

42 

61 
83 

176 
:::= 

-
The first sum is right so the space in the R row is marked. The second sum is 
wrong so the space in the W row is marked. 

, 

Check the sums of the columns below. If a sum is right, mark the space in the 
R row. If a sum is wrong, mark the space in the W row. 

17 35 63 

84 28 01 17 

29 61 89 

140 124 169 

R :::::::a:z ::::::::::: :::::u:::! 

W I:::::::::: :::~=::::: &:::cc:: 

Stop here. Wait for further mstructioDS &0111 the examjner. 



PapS 

MULTIPLICATION 

Below are two multiplication problems. Multiply the numbers for yourself to see 
if the products are correct. 

64 39 
7 4 -

448 166 

R - --
W - ' -

The frrst answer is right so the space in the R row is marked. The second answer 
is wrong so the space in the ' W row is marked. 

Check the answers in the problems below. If the answer is right, mark the space , 
in the R row. If the answer is wrong, mark the space in the W row. 

57 46 29 

6 8 7 

342 358 193 

R U::UU:: mll:::U: -
' w === =- -

Stop here. Wait for further instructions from the examiner. 

102 
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'Pep" 

THREE.HIGHER 

In the row of numbers below, 10 is marked because it is 3 more than the number 
7 which ' is just before it. The number 8 is also marked because it is 3 more than 
the number just before it. 

5 7 10 12 14 11 3 5 8 12 
:m::: I:::::: _ I::::::· ell:::: I:::::: ell:::: ::::::: _ ::::::: 

Here is another row of numbers. Mark every number that is exactly 3 more than 
the number just before it. 

4 11 14 10 9 12 16 8 10 3 15 18 9 
::::::: '&:::::1 JC:::: U-":::: II:::: ::X:U C::::J :::::U lee:::: ::::m c:z:s: :::» :1S:a: 

You should have marked 14, 12, and 18. 

Here are more problems for practice. In each row mark every number that il 

exactly 3 more than the number just before it. Work as fast as you can. 

3 7 10 14 11 9 12 13 16 8 2 1 
I:::::: ::::::: ::::::: I:::::: I:::::: r.:::c :::u:: .. .::::.: 1::;1:: :::-011: I:::::: ::::::1 

5 9 11 14 8 9 7 10 8 5 9 12 
I:::::: mm: I:::::: e:m: e::::: ::u::: . :::am ::::w :::DIJ ::a:::: ::::111 ::::::a 

4 6 9 2 5 8 15 16 21 19 22 18 
I:::::: m:::: ell:::: ::::::: :m::: 1:ml: =:::: I:::::: m: .. I:::::: I:::::: m:::: 

13 15 19 24 23 26 18 14 11 13 19 12 
....... '::::::: II::::: I:::::: I:::::: m:::: ::z:::: -;:::::: :c:::: ....... :::::c: Ill:::: 

7 10 12 14 28 23 16 15 18 13 16 5 
::::::: . I:::::: ....... I:::::: II::::: lIe:::: :m::: ....... lIZ:::: ::::s: ....... I:::::: 

I 

15 19 21 26 29 ·22 25 5 8 7 11 4 
:::::x I:::::: ....... I:::::: ::::::: I:::::: _ ... - ....... lee:::: I:::::: I:::::: ~ ::::::: 

Stop here. Wait for further inatructions from the examiner. 
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ADDiTION Page 2 U I~ I~ ~~ I 
Add each column. 

If the sum is right, mark the space in the R row. 
If the sum is wrong, mark the space in the W row. 

61 31 66 73 13 48 88 32 97 23 71 48 24 89 
34 59 73 29 39 45 29 98 63 36 46 59 85 95 
78 52 15 56 99 17 69 22 76 41 67 17 94 55 
53 , 68 38 33 32 82 98 91 57 65 62 16 47 79 - - - -

R 
226 200 202 211 183 192 284 

R 
243 303 165 236 150 250 218 

~.- -. ----- _ .. _ .. _ .. -.- ----- _.--- ----. . e a __ 

W .. -... - .... --. -.-_ . -"---, ••• .o- W ........ -.. -- .. .. ..... ...... ... .. .. .. .. ·"_e • -----

86 69 71 44 75 26 99 26 81 75 18 59 64 83 
49 44 37 49 54 44 77 86 39 47 15 44 61 34 
54 89 66 23 36 75 82 34 84 55 57 78 34 41 
22 84 55 48 17 51 68 99 79 19 96 89 19 16 - - - - -

R 
111 286 129 164 162 196 316 

R 
345 293 196 186 280 188 174 

---.... -....... .... ... ..... .. - . ..... -_ .... ----.. .. .. .. _- ----- -- --- _a_a_ 

W -.. -.- ----- ----- ----- _ .. .. -. ....... ....... W -.... .. - ----- -.-_ . . .. e .. _ _ .. _-- -_ .. _-

25 43 31 59 52 68 78 32 98 22 91 28 81 89 
46 34 73 29 56 33 56 97 63 76 57 63 39 86 
92 89 13 39 99 32 76 23 36 41 65 62 67 69 
57 32 48 45 17 82 35 71 46 67 62 87 52 71 - - -,- - - - - - -

R 
220 198 185 192 124 225 245 

R 
243 243 196 295 260 239 315 

--_ .... --_ .... ... .. ... ----- -.. -- .. _ .. _-- . .. .. - ---- .. -_ .... .. _ .. _-- -- .. --- _ .. _-. 

W ._ .. -. _ .. _ .... ---... ·_e"" -.... -. ...... .. ........ W .. .. -.... . ..... ----- _ .. _-- ..... _- --_ .. - ... .... 

95 79 89 97 13 26 44 75 51 43 31 59 52 68 
49 22 64 35 92 99 77 82 68 73 29 56 33 47 
44 84 61 66 31 26 86 99 32 39 99 32 55 56 
37 55 34 73 36 62 68 87 23 17 82 19 33 58 - - - -

R 
205 240 258 271 172 213 275 

R 
243 174 182 251 146 173 239 

..... ... .. -.. .. - . _ .. _- _ .. _a- ----- ..... .. .. _ .. _- .. .. .. -.. - .... _-- ._ .. _- . ". " . 
W -_ .. _. ---_ .. .... -... _ __ a • ---_ .. _ .. __ .. . .. .... W ....... ._ .. _- ----- .. .. -.... ---.. _ .. _ .. .. _ .. _--

97 13 26 44 75 51 81 31 59 42 68 75 78 23 
92 99 77 82 68 39 46 43 73 29 56 33 47 56 
26 86 32 84 39 92 43 92 43 13 39 45 32 55 
86 79 99 32 57 32 48 79 57 32 48 99 17 82 -



If the .answer is right, mark the space in the R row. 

If the answer is wrong, mark the space in the W row. 

68 
3 

R 204 

W····· 

81 
3 

R 2~.~ 
W····· 

42 
8 

R 3~.~ 
W ..... 

73 
8 

R 6~.~ 
W····· 

52 
8 

R 4~.~ 
W····· 

82 
3 

236 

47 
8 

376 

78 
4 

312 

92 
3 

276 

38 
4 

142 

72 
9 

658 

84 
3 

242 

76 
6 

446 

32 
8 

246 

67 
3 

201 

57 
4 

208 

48 
8 

384 

54 
4 

206 

64 
7 

448 

73 
7 

491 

65 
9 

585 

68 
3 

194 

63 
6 

368 

58 
7 

406 

89 
6 

524 

92 
4 

368 

47 
7 

329 

87 
3 

241 

86 
4 

344 

32 
7 

214 

58 
7 

406 

46 
9 

404 

97 
6 

582 

67 
6 

402 

73 
6 

458 

89 
6 

R ~~~ 
W ..... 

98 
4 

R ~~: 
W····· 

78 
7 

R ~~~ 
W ..... 

36 
8 

R ~~~ 
W ..... 

65 
6 

R 3.~? 
w ..... 

69 
4 

286 

36 
6 

236 

56 
9 

504 

82 
7 

574 

79 
8 

632 

43 
9 

387 

59 
3 

177 

72 

~ 
586 

98 
6 

598 

56 
6 

316 

26 
6 

146 

95 
6 

570 

24 
8 

182 

38 
7 

286 

52 
7 

344 

I~ 

26 
8 

198 

37 
9 

353 

42 
6 

272 

36 
9 

304 

34 
8 

292 

73 
4 

292 

54 
4 

236 

94 
9 

846 

98 
6 

588 

87 
7 

589 

29 
8 

252 

76 
8 

608 

89 
6 

534 

93 
7 

641 

76 
4 

304 

c:TnD UC'DJ:' ,..1 nc:C' V"UID DnnVI J:T 



:H::;:G:: every number that is exactly Page 4 U I to 1;0 ·1 w I 
3 more than the number just before it. NAM"-E ______________ _ 

11 12 9 12 3 5 7 10 14 20 24 27 16 21 2 8 14 6 9 11 17 20 21 18 21 5 29 21 24 

11 14 15 2 5 7 15 22 25 27 23 22 24 19 26 12 15 18 22 25 27 29 24 21 19 22 17 3 11 
_ .. ___ ......... .......... . .. ___ ::::: _ .. ___ ___ __ _a_a_ ._. .. .. ......... .. ....... ._..... . ___ . ___ __ ......... .. .... _. __ ..... .. .. _... .. .. ___ ..... _.. __ ___ _ .. __ .. __ .. __ .... __ . ... .. __ .. .. .. ___ _ __ .. _ _____ __ ..... 

26 3 13 9 7 10 13 19 21 18 12 7 · 6 1 17 19 2 14 17 3 11 5 . 8 9 1 4 2 6 15 

12 13 16 2 4 8 25 19 21 27 26 29 28 2 14 18 21 22 6 12 15 17 19 3 2 16 4 7 10 
_ .. ___ ::l!: _ .. ___ ... _... ::-..s: ___ • _ .. ___ _ .. ___ ... .... ___ _ .. ___ ........ __ ..... • .. .. __ ........ _ .......... .._ ...... 

12 3 11 2 24 16 19 11 16 17 20 26 23 1 18 11 19 21 24 26 16 12 13 16 1 24 27 28 22 

15 18 15 19 21 6 4 12 13 5 9 .12 18 26 5 7 16 9 11 14 8 11 16 22 26 29 13 18 12 
... ___ ........ _ .. ___ _ __ ... • •• _.. . .... ... ... __ • _ ... a.. .. ... .. _ ..... __ . ____ .... .. .. _____ _ __ ._ ... __ • __ ___ .. ____ .. _ .. .. _ __ ___ ____ _ ___ .. :::1:: _____ ..... .. . _ .. __ .. _ .. ___ ....... _ ..... _ .... ..... 

29 23 2 4 7 11 14 1 25 17 20 21 9 23 22 17 20 19 14 11 14 18 17 20 23 24 9 7 10 

5 14 12 24 23 18 19 26 2 7 15 18 21 9 2 8 6 14 12 15 16 27 23 1 9 12 18 21 6 

8 6 14 18 20 23 19 24 27 5 1 8 12 19 27 20 23 19 22 12 11 14 17 16 19 3 18 22 24 

28 29 29 16 11 14 8 3 12 19 21 24 17 22 11 18 4 7 5 19 13 16 12 14 17 24 26 29 26 

16 15 17 20 21 13 16 19 22 24 16 8 3 11 22 24 14 12 15 16 26 19 29 8 11 5 8 7 14 
_ .. .. _ ... .. . _ .'" .. ........ _____ ._ .. _. • • __ • • .. .. .. _ _ .. ___ _ .. _ .. _ .. _ .. _o. ...... _ .. __ • _ .. _ . ___ • .. __ _ .. _ .. __ • .. .. _ .. . __ . .. . ::c:: .. .. .... ........ _ .. _ .. _ ...... __ • ___ . .. ... _. ....... ••••• ••••• • ..... 

2 8 11 5 9.12 14 17 24 26 29 2 6 1 16 15 12 13 16 21 27 18 7 10 1 4 7 10 12 

17 3 11 15 2 5 7 16 19 2 4 8 15 26 4 9 12 14 13 17 12 15 21 24 26 29 18 15 12 

14 11 12 8 3 6 1 19 22 25 28 16 20 13 12 13 18 16· 19 14 29 22 25 20 13 16 1 5 8 
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SENTENCES 

In the sentence below the last word is missing. The missing ' word occurs in the 

row of words under the sentence; 

The roof which had just been mended did not leak during the heavy 

cyclone drizzle rain wind sleet 
I:::::: :m::: _ I:::::: I:::::: 

"Rain" has been marked because it is the best word to complete the sentence. 

In the sentence below the last word is missing. Mark the word which completes 

the meaning of the sentence. 

He could not have found his way through the forest with~ut the aid 
of a 

idea command guide 
::::::: 

sleigh 
I:::::: ~~e I:::::: I:::::: 

You should have marked "guide" because it completes the meaning of the 

sentence. 

In each sentence below the last word is missing. Markthe word which completes 

the meaning of the sentence. 

In order to keep his identity unknown he wore a 

cloak ring tunic mask 
I:::::: I:::::: I:::::: I:::::: 

glove 
mm: 

Today much of our clothing is designed to make a fashionable ap­
pearance rather than for 

protection children 
I:::::: I::::::: 

sale dresses ~~le ::::m 

. Stop here. Wait for further instructions from the examiner. 
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VOCABULARY 

The first word in the following line is "big." 

e:::::: I:::::: I:::::: 
big ill large - down sour 

One of the other words means the sam,e as "big." The word "large" has been 

marked because it means the same as "big." 

The first word in the following line is "ancient." Mark one of the other words 

that means the same as "ancient." 

ancient dry 
I:::::: 

long 
:::::'.1 

happy 
:~::::I 

old 

You should have marked "old" because it means the same as "ancient." -

In each of the following lines mark the word that means the same as the 

first word. 

quiet blue still tense ~~tery .... u. I:::::: . ...... 

safe secure !~i:al p:~~slve r.~::ung 
..... u 

brave hot cooked red ~~:?rageous ....... . ...... ::::::: 

Stop here. Wait for furtheriDstructioDs from the examiner. 
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COMPLETION 

Read the defin,ition below. Think of the word which fits the definition. The 
first letter of the word is in the . row of letters under the definition. 

TIre first meal of the day. 

A= B- Cm:::: D::::::s E:::-.::: 

The word is "Breakfast." "B" is marked because it is the first letter of the 
. word "Breakfast." 

Do the following example: 

A place or building for athletic exercises. 

D ;.::m: G::::m Hm:::: Till:::: VIII:::: 

The word is "Gymnasium." You should have marked "G" because it is the 

first letter of the word "Gymnasium." 

Do the following examples· in .the same way: 

The red fluid which circulates in the veins and arteries of man. 

B aIIlII , C= Dur.::a F 11::1:1 GI:::m 

A one-cent piece made of copper. 

A= B::::::I E::::::: Hc:::a ·P'I:::::I 

A small or portable bed, as of canvas stretched on a frame. 

B== C r.sr:: H a:::. ... N= Til::::: 

'Stop here. Wait for furtherinltruetioD8 from the examjner. 



lYlarK the worO whIch nest completes the meanmg ot the sentence. 

If an Eskimo woman allows her seal-oil lamps to smoke, she will be con­
sidered a poor housekeeper and will be criticized by her 

!~:,?ps smoke Eskimo f~~ily ~~.~oo 

Cables and telegrams are often sent in code; a code shortens the message 
because a few letters may represent eight or ten 

cables codes papers words 

A newspaper which takes a decided stand on controversial issues runs the 
risk of displeasing many of its 

editors readers owners ~~wsboys 

Roosters fight with their spurs - spurs are their natural 

combat feet victories weapons beaks 
-----

The jury returned the verdict after so short an interval that the judge 
thanked them for their 

~~~eement fairness ~~~iency p'~~mptness care 

Very thirsty from his exertion, he directed his steps toward the stream, 
only to find the undergrowth so thick that he could not get near the 

bottom banks current bushes waves 

A middle-aged man walked almost every day with three dogs - two Scot­
ties and one of unidentified 

color ~~~ership size breed title 
j ::::: 

The cliff dwellers lived in caves which they had hewn out of 
tiles sand brick stone r concrete 

It is the practice in the army to play "The Star-Spangled Banner': at the 
end of a musical 

band salute program director ~~.ng 

We stood in line for nearly two hours before we were admitted to the 
grounds which were ~lready packed with a dense throng of 

benches galleries visitors crowds cattle 
-----

IBM FORM I.T.S.II·OO F 807 The Chi 0 

Some families live under conditions of extreme crowding and lack of 
candles interest automobiles radios 

Speedier recovery from surgical operations seems promised by the discov­
ery of a new 

.~~spital treatment doctor p.~.tient nurse 

Municipal fire departments, when called upon to fight fire outside the city 
limits, almost invariably charge for the 

p'~operty service insurance success ~~mage 

Many parents who are very gifted musically have children who do not 
possess that 

~cestry education . ~~dicap talent 

If anything annoys a very busy man, it is a telephone call during business 
houis from someone who wants a 

~€?~ephone !~~er plan favor number 

My fountain pen ran dry, and I was forced to stop writing in the middle 
of a word for lack of 

education ideas interest ink 

The nursery school is not a substitute for the home, but it is intended to 
aid and supplement home 

~~ining cradles nurseries p~~ing meals 

If the pilot of an airliner meets too much ice, he can ascend or descend to 
different flight levels until he finds a warmer 

~~gine water ~E~sport temperature ~~y 

Residential districts are often reached by winding roads designed to dis­
courage 

traffic friends thieves wealth 

Electrical appliances in the household lift the burden of heavy chores 
from the 

housewife 

n ·T 

floors income 
I-' 

broom I-' 
f\) 
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NAME~ ______________________________________ __ 

His grandfather was a country doctor who acted both as surgeon and 
physician in thinly settled 

countries roads hospitals districts cities 

Although ordinarily we think bamboo to be almost as oriental as elephants, 
the southern part of our country is well adapted to its 

sale !!~"xibi1ity reeds ~~~uty ~~~wth 

Half a million laborers, skilled workers, and engineers are needed to build 
highways across the continent for automobile 

~~pairs traffic designers accidents sales 

In the encyclopedia some subjects are discussed briefly, others in detail, 
covering three or four closely printed 

volumes discussions details P.~ges !~pics 

Census enumerators are instructed to check facts wherever possible, but 
they cannot catch all the . 

census ~upations figures errors 

A vaccine and a germ-fighting lamp have been found which may prove 
practical means of preventing influenza 

treatment epidemics vaccination prevention cure 
, 

A cubic mile of ordinary fog, which consists of tiny drops of moisture like 
fine spray, contains less than a gallon of 

!.C!.~ mr water clouds ~.e~ay 
...... 

He has been told since childhood that he is like his father, so he has 
taken his father for a 

friend protector brother model doctor 

A summary is convenient for use and contains all the principal ideas which 
were presented in the full-length . 

~¥.~opsis book ~~~erpt 

Some neonle cannot afford nroner dental care even with the most careful 

The noted photographer could not have accomplished a thing without his 
wife, who assisted him in his business and was largely responsible for his 

failure success description P'~.inting ~iting 

Because instalment prices are higher than cash prices, one should know 
how to determine the rate of interest he is really paying on this type of 

interest loan price cash rate 

We must learn to utilize leisure time so as to develop pleasurable hobbies 
and to avoid the evils of 

p.~verty idleness illness ~?gs sorrow 

The discovery of vitamins and their importance to health has helped 
to arouse new interest in 

children ~rmnastics education diet 

His life-long ambition was to become a famous surgeon, and, at last, his 
desire had reached its 

decision ~~~overy fulfillment home 

Although the bite of such spiders is usually fatal, this time the result 
was not 

~~overy ~~son life death 

Many people believe that war is stupid and unnecessary and that to die 
in battle is the greatest 

uselessness handicap e~~iotism honor 

Motion picture theatres have invaded villages and, with improved means 
of travel, are now accessible to rural people and playa role in their 

travel y.~~lage p'~~duction recreation unions _._--

At the rate soil is washed into reservoirs, in the next 50 years one third of 
the existing reservoirs in the United States will be silted beyond 

usefulness «:l:~pth ~~pacity !~.C!.0ding soil 
-----

A camera club was composed of blind members who learned how to take, 



in eacp. row ot tlve wordS belOW, mark we word which means the ~ as 
the first word in that row. 

moist 

quick 

annual 

splendid 

customary 

fluid 

idle 

deserted 

rare 

contented 

enraged 

beneficial 

moldy 

rasping 

dietary 

sober 

droll , 
stately 

disreputable 

genteel 

original 

novel, 

famous 

systematic 

fatigued 

curt 

major 

variable 

expansive 

nocturnal 

' livid 

lazy 

drab 

holy 

~~~ty 

pleasing 

artificial 

tonic 

harsh 

humane damp 

hasty narrow 
.. _--

r.~~rly listless 

gay rigid 

radial prime 

dead liquid 

cross wild 

absurd disturbed 

crass infrequent 
..... 
continuous defamatory 

poor angry 

tamable helpful 

shapeless 

moderate 

vigorous 

untenable 

excellent 

usual 

talkative 

useful 

abandoned 

weak 

satisfied 

domestic 

piquant 

mute ~~sty 

minute kinaesthetic marshy 

diagrammatic ~_~orphous dietetic grammatical 

dirty 

delightful 

dignified 

shameful 

wealthy 

oral 

expensive 

celebrated 

~~~datory 

pliable 

cloudy 

odd 

thin 

forensic 

urban 

derelict 

new 

faithful 

orderly 

grave 

serious 

forceful 

digestible 

horticultural 

polite 

first 

gloomy 

renewed 

jubilant 

weary 

~~~_~ing 
foreign 

valid 

susceptible 

ignorant 

reliable 

radical 

nimble 

ambitious 

fanatic 

resplendent 

generous 

kingly 

flexible 

sagacious 

heedless 

deficient 

vigilant 

minimum 

gallant 

giddy 

discreet 

destined 

eternal 

lavish 

defective 

vague 

essential 

impulsive 

diffident 

erroneous 

benevolent 

grimy 

lacerated 

insolent 

phonetic 

oblivious 

bland 

J?~~.iable 

exotic 

,?:~~ient 
constant 

watchful 

humid 

chivalrous 

feminine 

caustic 

simplified 

momentous 

combined 

concealed 

numb 

classical 

impetuous 

fabulous 

solemn 

kind 

stern 

disgruntled 

studious 

tart 

ardent 

facial 

formal 

~p'parent 

eligible 

dreary 

iE.~ulgent 

restricted 

authentic 

casual 

redolent 

fated 

benign 

ribald 

mythical 

obscure 

indispensable 

petrified 

shy 

false 

native 

filthy 

mangled 

envious 

brilliant fearless 

liberal defiant 

recent regal 
_._-. 
pliant peaceful 

wise mild 

parallel rash 

lacking peculiar 

valorous nascent 

tranquil least 
---- .. 

treacherous probable 

dizzy comical 

honorable prudent 

directional 

priceless 

worthy 

faulty 

indecent 

deplorable 

immature 

valuable 

ironic 

suitable 

grim 

fringed 

arrogant 

lucky 

perpetual 

extravagant 

external 

vermiculate 

candid 

compulsory 

alphabetical. 

tragic 

modest 

colorful 

stricken 

accidental 



COMPLETION 

Mark the first letter of the word 
which fits the definition. 

The wife of a king. 
F ::::: N ::::: P .... . -.... . 

The headpiece in armor. 
D ::::: H ::::: K ..... 

A song to quiet babies. 
D ::::: F ::::: G ..... 

Q ..... 

p ..... 

K ..... ........ 

A keen-edged instrument for shaving. 
e ::::: D ::::: H ::::; R ::;:: 

A mark to shoot at, as for practice. 
F ::;:: H :;:;: J ..... R ::::: 

A short sleep or doze. 
B ::::: F ::::: K ~:::~ N ~::: 

U NAME~ ____________________________________ __ 

Page 4 

The art of shooting with bows and arrows. A place where money.is coined. 
V····· A::::: B ::::: I ::::: L ::::: R ..... J ::::: K ::::: L ::::: M ..... N ..... 

An enclosure containing fruit trees. A window above a door or another window. 
T =:::: B ::::: E ::::: F ::::: 0 ::::: R ..... G ..... J ..... L ..... Q ::::: T ..... 

A mark remaining after a wound is healed. The horn of a deer. 
L r:::: F ::::: J ::::: N ::::: 5 ::::: V ..... A::::: D ::::: F ··· .. ........ K .... . _ ..... .. u ..... 

A strip of material used in dressing wounds. One who habitually asks for charity. 
T ..... A::::: B ::::: E ::::: F ::::: H ::::: B ::::: J ::::: N ::::: Q ::::: u ..... 

A magnetic instrument for determining direction. One who works in stone. 
T ..... B ::::: e ::::: G ::::: L ::::: Nt:;:: D ..... ......... J ..... ----- M ..... ----- R ... .. .. ...... .. Y ..... 

A liquid used in rinsing the throat. A musical composition for two performers. 
P t:::: G ::::: J ::::: K ::::: Q ::::: T I:::: e ::::: D ::::: F ::::: N ::::: 5 ::::: 

'A war ~x used by North American Indians. A lure to catch fish or other animals. A field on which grass is grown for hay. 
e ::::: K ::::: N ::;:: T ::::: V ..... B ::::: G ::::: H ::::: M ::::: V ~:::: J ::::: K ::::: M ..... N ::::: R ::::2 

A box or room for keeping food cool. A very strong wire rope. A tenth part of a cent. 
D ::::: H ;:::: N t:::a Q ::::: R e:::: A::::: e ::::: F ::::: K ..... p t:;:: K ::::: L ::::: M ..... N ..... .. ....... 

A dealer in foodstuffs. A large swallow, a mouthful. The coat of wool that covers a sheep. 
A::::: E ::;:: G 1:::1 L== N r.::: e ::::: D ::::: E ::;:; N ~:::: D ::::: F ::::: G ::::: K ::::: M ::::: 

I 

The metal tube of a gun. A trembling of the earth's surface. A frame to hold a painter's canvas upright. 
B ::::: F ::::: N ~ U 1;::: C ::::: E ::::: G to::: I ::::: P r.::: B ::::: E ::::: G ..... I ::::: L ==::11 

A ticket used in voting. A house for a dog. Love 9f one's country. 
B ::::: N ::::: P ..... W ::::: Yr.::: E ::;:: G ::::: H - ... J ..... K t:::: H ::::: K ::::: P ..... 5 ..... W t:::11 

A piece of cloth sewed on a garment to mend it. A window in a roof. The lading or freight of a ship. 
F :::;: H ::::: J ::::: N ::::: PI:::: F ::::: H ::::: J ..... ........... R .... . .. ...... ... 5 ..... e ::::: D ::::: E ::::: H · .... ----.. I r.::: 

The price of transportation for a person. A short brisk leap, especially on one foot. The very hard outer layer of teeth. 
B ::::: F ::::: . H ::::: J ::::: K I:::: D= H= 0= P= T= A::::: B ::::: E ::::: F ::::: G ::::2 

A sack or pouch for holding something. The part of the day between noon and evening. A liquid for drinking. 
B ::::: F ::::: L ::::: N ::::: w · .... ......... , A :::::' B ::::: e ::::: E ::::: Fr.::: B ::::: F ::::: H ..... Q ..... U r:::: 



In each row of five words below, mark the word which means the ~ as 
the first word in that row. 

moist 

quick 

annual 

splendid 

customary . 

fluid 

idle 

deserted 

rare 

contented 

enraged 

beneficial 

moldy 

rasping 

dietary 

sober 

droll 

stately 

disreputable 

genteel 

original 

novel­

famous 

systematic 

fatigued 

curt 

major 

variable 

expansive 

nocturnal 

livid 

lazy 

drab 

holy 

nasty 

pleasing 

artificial 

humane 

hasty 

y'~~rly 

gay 

radial 

dead 

cross 

absurd 

crass 

continuous 

poor 

tamable 

tonic musty 

harsh minute 
~a __ _ 

~~~grammatic ~.~orphous 

dirty 

delightful 

dignified 

shameful 

wealthy 

oral 

expensive 

celebrated 

laudatory 

pliable 

cloudy 

odd 

thin 

forensic 

urban 

derelict 

new 

faithful 

orderly 

grave 

damp 

narrow 

listless 

rigid 

prime 

liquid 

wild 

disturbed 

infrequent 

~~famatory 

moderate 

vigorous 

untenable 

excellent 

usual 

talkative 

useful 

abandoned 

weak 

satisfied 

angry . domestic 

helpful piquant 

shapeless mute 

kinaesthetic IE.~rshy 

dietetic grammatical 

serious 

forceful 

digestible 

horticultural 

polite 

first 

gloomy 

renewed 

jubilant 

weary 

~!~.~ing 
foreign 

valid 

susceptible 

ignorant 

reliable 

radical 

nimble 

ambitious 

fanatic 

resplendent 

generous 

kingly 

flexible 

sagacious 

heedless 

deficient 

vigilant 

minimum 

gallant 

giddy 

discreet 

destined 

eternal 

lavish 

defective 

vague 

essential 

impulsive 

diffident 

erroneous 

benevolent 

grimy 

lacerated 

insolent 

phonetic 

oblivious. 

bland 

pitiable 

exotic 

~~~ient 

constant 

watchful 

humid 

chivalrous 

feminine 

caustic 

simplified 

momentous 

combined 

concealed 

numb 

classical 

impetuous 

fabulous 

solemn 

kind 

stern 

disgruntled 

studious 

tart 

ardent 

facial 

formal 

apparent 

eligible 

dreary 

i~~ulgent 

restricted 

authentic 

casual 

redolent 

fated 

benign 

ribald 

mythical 

obscure 

indispensable 

petrified 

shy 

false 

native 

filthy 

mangled 

envious 

brilliant 

liberal 

recent 

pliant 

wise 

parallel 

~~~king 

valorous 

tranquil 

treacherous 

dizzy 

honorable 

directional 

priceless 

worthy 

faulty 

indecent 

deplorable 

immature 

valuable 

ironic 

suitable 

grim 

fringed 

arrogant 

fearless 

defiant 

regal 

peaceful 

mild 

rash 

peculiar 

nascent 

least 

probable 

comical 

prudent 

lucky 

perpetual 

extravagant 

external 

vermiculate 

candid 

compulsory 

alphabetical. 

tragic 

modest 

colorful 

stricken 

accidental 

STOP HERE. 
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FLAGS 
The two flags below are alike. You can slide one around on the page to fit the 
other exactly. . 

~ ~~ 
Now look at the next two flags. They are different. You cannot make them fit 
by sliding them around on the page. 

Here are more flags. Some of the flags are marked. The flags that are like the 
nrst flag in this row are marked. 

ABC D 

~IU - - ::::: 

Below is another row of flags. Mark all the flags that are like the first flag in 
the row. 

A B C D 

IIIU 
:::.: :a::: 

You should have marked the flags B and D. 
Here are more flags for you to mark. In each row mark every flag that is like the 
first flag in the row. 

A B C D 

::r:: ::m ::::& ::::1 

:m: ::1:: :u:: ::::: 

Stop here. Wait for further instructions from the examiner. 
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FIGURES 

Look at the row of figures below. The first figure is like the letter F which is 
right side up. All the other figures are like the first but they have been turned 
in different directions. 

- F « ,,<::- ~ » .::I LL 
Satisfy yourseH that all of these figures look like the first one if they are turned 
right side up. 

Now look at the next row of figures. The first one looks like an F. But none of 
the other figures would look like an F even if they were turned right side up. They 
are all made backward. 

F ~ y ...u "V I::- ~ 
Some of the figures in the next row are like the first figure. Some are made back­
ward. The figures like the first figure are marked. 

ABC D E F 

r-j \! r- 'i ? <; 01 
Notice that all the figures like the first figure ~re marked. 

In the row of figures below, mark every figure which is like the first figure in the 
row. Do not mark the figures which are made backward. 

ABC D E F 

I~ ?~0~?~ 
You should have marked the figures A and E. 

In .each row below mark every figure which is like the first figure in the row. 
ABC D E F 

.IT ~,£::inpQ'<A 
::::: ::::: ::::: ::::: ::::: ::::: 

J LrFG?~ 
::::: !!~~! ••••• ::::: :::: : 

Stop here. Wait for further instruction8 from the examiner. 
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CARDS 

Here is a picture of a card. It looks like an L, and it has a hole in one end. 
\ rs 

The two cards below are alike. You can slide one around on the page to fit the 
other exactly. 

rb ~ 
. Now look at the next two cards. They are different. You cannot make them fit . 
exactly by sliding them around on the page. 

rs cd] 
Here are more cards. Some of the cards are marked. The cards which are like 
the first card in this row are marked. 

A B c D E F 

L---~_~ dl ~, wdl ~ ~ I 
Below is another row of cards~ Mark all the cards which are like the first card 
in the row. 

A B c D E F 

rw ~ ~ ~ [ji?~~ I 
- - ::::: ::::: ::::: ::::: ::::: m:: _ _ 

i 

You should have marked the cards B and C. 
Here are some more cards for you to mark. In each row mark every card that is 
like the first card in the row. 

A .B C D E F 

~ V ~[7~~ ~ 
::::: ::::: ::::f ::::: ::::: ::m 

o CJDQQOO 
::::: ::::: ::::: ::::: ::::: ::::: 

Stop here. 'Wait for further mstruetioDI from the examiner. 
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CARDS Page 4 U I I I . 
In eacA row mark every card that n::: . I/) 

is like the first card in the row. NAM",---E __ _ 

0 [] D D D [] D (J D ~bJ(J D Q 
=:::: :: : :: : : ::: 

D D D (J D D U [] U OJ [J] ~ [iJ Q 
D (J D [] U DD 

..... 
a D ~ D 'J w C! 

LJ 0 D 0 Q [J 0 t=J G U OQ ~ Q 
CJ 1] Q LJ [J [J [] (;] [J 0 (J a [J D 

::::: 

LJ \J CJ 0 D D CJ U 0 (] [J [) u Q 
[] U [:J [] LJ CJ D 0 fJ 0 a a 0 0 
L] \J V [] Cd 6] hJ 

...... D (? ~ Q a 1) ~ ....... ~ 

Ll cO [J Q IJ q d a D u D [] D D 
/I ~ I I I 01 ~ In I /'7)J ~ /I 1 01 10 01 ~ 10 I 10 01 
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Page 3 

FIRST LETTERS 

Name ......... ...... ..... : ...... ......... .. .. ....... .... ...... .......... .... .... ..... .... ..... .... ............ . 

Look at . the words in the following list. Each word begin8 with D. 

doll 

dinner 

daisy 

doughnut 

On the blanks below write several words which begin with P. One word you 
might write is pretty. Go ahead and write more words which begin with P. 

When the signal is given (not yet), turn the page. You will be given a new 
letter. Write as many words as you can which begin with the new letter. Write 
the words as fast as you can. 

Stop here. Wait for the 8ignal. 
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FIRST LEITERS 
The new letter is S. 
Write as many words as you can which begin with S. SCORE 

l. 2l. 4l. 
, 

6l. 

2. 22. 42. 62. 

3. 23: 43. 63. 

4. 24. 44. 64. 

5. 25. 45. 65. 

6. 26. 46. 66. 

7. 27. 47. 67. 

B. 2B. 4B. 68. 

9. 29. 49. 69. 

10. 30. 50. 70. 

11. 3l. 5l. 11. 

12. 32. 52. 72. 

13. 33. 53. 73. 

14. 34. 54. 74. 

15. 35. 55. 75. 

16. 36. 56. 76. 

17. 37. 57 . . 77. 

lB. 3B. 58. 78. 

19. 39. 59. 79. 

20. 40. 60. 80. 

Stop h 



PageS 

FOUR-LETTER WORDS 

Name .. ... ........ .. .... ... .. .. .... .. .. .... .. .. .... ..... ... .. .. .. ... ........ ........... .... .... ...... ...... ...... ... ...... . 

Look at the words in the following list. Each word has four leiters and begins 
with B • . 

bear 

bone 

bold 

bent 

On the blanks below write several four-letter words which begin with M. One 
word you might write is most. Go ahead and write more four-letter words 
.which begin with M. 

When the signal is given (not yet), turn the page. You will be given a new 
letter. Write as many four-letter words as you can which begin with the new 
letter. Write the words as fast as you can. 

Stop here. Wait for the 8ignal. 
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SUFFIXES 

. Name ........... ... ... .. ..... ... ... .... ...... ... · ...... ......... ... .............. ... .. ...... ........ ... .. .......... .... .. 

Look at . the words in ' the following list. Each word ends with est. 

finest 

coldest 

nearest 

softest 

On the blanks below write several words which end with ness. One word you 
might write is kindness. Go ahead and write more words which end with ness. 

When the signal is given (not yet), turn the page. You will be given some new 
letters. Write as many words as you can which end with the new letters. Write 
the words as fast · as you can. 

Stop here. Wait for the Bipal. 
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SUFFIXES 
The new letters are tion. . 

Write as many words as you can which end with tion. SCOR 

L 21. 41. 

2. 22. 42. 

3. 23. 43. 

4. 24. 44. 

5. 25. 45. 

6. 26. 46. 

7. 27. 47 .. 

B. 2B. 48. 

9. 29. 49. 

10. 30. 50. 

11. 31. 5l. 

12. 32. 52. 

13. 33. 53. 

14. 34. 54. 

15. 35. 55. 

16. 36. 56. 

17. 37. 57. 

lB. 3B. 58. 

19. 39. 59. 

20. 40. 60. 

Stop 
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LETTER SERIES ' 

Study the series of letters below. What letter should come next? 

a b a b a b a b -- abcdef 
-:::::::::::::::, :::::::::: 

The next letter in this series should be a. The letter a has been marked in the 
answer row at the right. 

N ow study the next series of letters and decide what the next letter should be. 
Mark the letter in the answer row at the right. 

cad a e a f a -- acdefg 
::::: ::::: I:::: I:::: I:::: I:::: 

You should have marked the letter g. 

N ow study the series of letters below. In each series decide what the next letter 
should be and mark the letter in the answer row at the right. 

cdcdcd-­

aabbccdd 

a b xed x e f x g h x --

You should have marked c, e, and i. 

abcdef 
m::::::::::::::::::::::::::: 

abc d e f 
I:::: I::::::::: I:::: I::::::::: 

hijkxy 
I::::::::::::::::::: I:::: ::::: 

Now work the following problems for practice. Mark the correct letters in the 
answer rows. 

a a a b b b c c c d d -­

a x b y a x b y a x b -­

abmcdmefmghm 

rsrtrurvrwrxr--

abc dab c e abc f abc 

abc d e f 
I::::::::: I:::: I:::: I::::::::: 

abc x y Z 
I:::::::::::::: I:::: I::::::::: 

I~: I~:}::i::: ~ 
rstwxy 

::::::::::::::::::::::::::= 

abcfgh 
:::::::::: m:::::::::::: ==: 

Stop here. Wait for further instructions from the examiner. 



Page' 3 

LETTER GROUPING 

Look at the groups of l~tters below. 

AABC ACAD ACFH AACG 
== ==::: - =::: 

Three of the groups have two A's. The group which does not have two A's 
is marked. 

Here is another problem. Three of the groups are alike in some way. Can you 
find three groups which are alike? Mark the one that is different. 

XURM ABCD MNOP EFGH 
=::'M':= ::::::::: c::::::: u::::::: 

In three of the groups the letters are arranged in alphabetical order. The first 
group is not in alphabetical order. You should have marked it to show that 
it is different. 

Three of the groups in the next row are alike in some way. Mark the group 
that is different. 

KABC KEFG LOPQ KUVW 
::::::::: ::::::::: II::::::: Ill:::::: 

Three of the groups start with K. You should have marked the third group, 
which is different. 

Here is another problem. Mark the group that is different. 

BDEF ILMN LNOP QSTU 
ct..,=: a:::::= :z::::= :::::1::: 

Three of the groups omit only one letter. You should have marked the second 
group, which is different. 

Here are more problems for you to work. In each row three of the groups are 
alike in some way. Mark the group that is different. Go right ahead. 

AAAB AAAM AAAR AATV 
::::::= ::::::::: =: D::Ill:: 

DCBA HGFE MRUX PONM 
I:::::::: ::1M"-=: === ems::: 

RSTT LMNL FGHl< BCDB 
=:::::: 111 •• _': 1::= 1::".::::1 

ABCE FGHJ KLMO RSTW 
::::::::: m:::::: m:-..::: :.-=:: 

Stop here. Wait for further iDltructiolU from the examiner. 
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PE-DIGREES 

Jim Alma 

Susan Arthur 

This chart tells you that Jim and Alma were married and had three children, 
Henry, Irene, and Ella. Henry married a girl named Susan, and Ella married a 
man named Arthur. 

N ow answer these questions by consulting the chart. 

Irene's brother is 

Jim Henry 
::::::::1 ::::::a. 

Arthur 
::::::m 

Ella 
::1:::11: 

Susan 
::::::111 

How many children has Alma? 1 2 345 
::m au:: ::::1 :t::J 1:::: 

Irene's brother-in-law is 

Henry Susan 
==:1 IIIU= 

Ella Arthur 
::::::::: ::::::::: 

Jim 
::= 

Ella's sister-in-law is 

Susan Arthur Irene Alma Henry 
:::::::'"1 I:::::::: ::::::::: :::::::= 

Jim is Alma's 

father husband brother son unCle 
::::::::: ::::::=:: ::::::::: ::::::::: ::::m:1 

Susan is Henry's 

wife sister 
111:=::: ::m:::: 

daughter 
::::::::: 

aunt mece 
::H:::" ::::::::: 

How many daughters has Jim? o 1 234 
~::: :e::: :n:: ::cu ::::-: 

Arthur's mother-in-law is 

Ella Irene Susan Alma Jim 
::=:: ::::::::: ,:::::::: 

Jim's daughter-in-law is 

Alma Irene Ella Arthur Susan 
:::::=:: :::z::::: I:::::::: ::::::;1: ::1::1::: 

Stop here. Wait for further instructions from the examiner. 



In each series of letters decide what the next letter should be and mark 
the letter in the answer row at the right. 

a abc c dee f g g -- a b c f g h 

a x a y b x bye x c y d x d -- d f x x. z · 

abcabcdefdefghi-- k 1 

abc x y z d e f x y z g. h i - 1 X1 z 

abcabdabeabf- a b c f .£. h 
.. ~ .. 

x y z a x y z b x y z c x y z - x b c d e y 
. .. ..... 

e f c g h c i j c k I c mn c ...... c d m n 0 p 

c b a c b a c b a c b -- a b c d e f 
--_ ... .... .. ... . .. . .. 

ambcmdefmghij- h k 1 m 

aacceeggii- h i 
: :~:: 

efefcdghghcdij- c d i 1 

a b bee c d d d dee e e - d e f h i 

abcabcdabcde-:- a b c d e f 

a b cc d e f f g h j k I - J. k 1 m n o 

.£. h i k I 

abcnodefnogh n 0-

abbbcdddefffghh 

hgfedcb--

acegikm--

axbyczaxhyczaxb-

abbcddeffgh--

ghjkmnpqstvw-

abcadefdghigjkl~ 

asbtcudvewfxg--

aabbcddeefggh--

aababccdcdeef-

acfhkmpr--

vvvvvwwwwxxxy-

abccbadeffedghi--

abcbcdefefgh h--abacdcefeghg j­
IBM FORM U.S. 11·00 F 805 The Chicago Tests of Primary Mental Abilities 

i J. k n 

,,~:: h i .J. 

a b c g . 

k m 

a b c x 

e 
.. ~ .. :~:: .~ .. 

u v w x 
...... 

i j k I 

f .~ . . h x 

h i J. k 

. e f g h 

q r s 

u v w x 

h .J k 

f g h i 

o p 

k I 

h i 

n o 

y z 

i J. 

y z 

m n 

y z 

I m 

t 

y 

1 

j 

j 

u 

z 

m .... J-' 
.... \..;J 

Q'\ 

k 

STOP HERE. 



LETTER GROUPING Page 2 U In each row three of the- groups 
NAME of letters are alike in some way. 

Mark the one that is different. 

AAAM AACA AAAD AAAK BCCD FGHH JKKL PQQR 

ABCD EFGH IJKL OPST MNOP DEFG GIKL STUV · 
-.-_ .. ... -.... .. ..... ........ 

BXYC FPQG JXYK LXYM BCBD FGFH LMLN PQPX 
......... ... -.. - ....... .... ..... _.- .. -

DFDF KLKL STVW BCBC AEIK AKIE IOKU EIAK 
......... . _ .. -.. . ,,--- ---... ----- -.--. 

ABCP CBAQ ABCR ABCS ABDE FGJK LMOP QRTU 
......... ._ .... ..... _- ......... :.::: 

DCc] DBBJ DNNJ DRSJ DABC HEFG MIJK ROPQ 
----.. .......... . ...... - ----- .. _-." ..... -.. .. ........ 

CXYZ CFGH DPQR CLMN AMBN CWDP EQFR GSHT 
_ .. _-- ....... - ._ .. _-

BEFE HIJI NOPO TUVU ABDC EFHG IJMK OPRQ 
.... _ .... ._ .. _- _ .. _-.. -----

BCDD FFGH JKLL PQRR RSAC TUXY MNEF HILM 
----- ........ ----- ...... -.--- ... .. _-

KLMN BCDE FGHE RSTE ARSB CTUD EVWG JOPK 
..... ". _ .. _ .. - ......... . _ .. _- ......... 

CBAL BCAL CFBA BCLA NNOP QRSS TTUV WWXY 
_ .. _Oo- _ .... - ....... - --_ .... .. ........ ----- ......... ..-.... 

UVWU ABCA IJKI FGHG PXAM SPCD DXMF SAMY 
_ .. _-- .. _--.. .----- .. ....... .. ....... ----- ......... 

PQRS MLKJ NMLK ZYXW MBAN ODCP Q~~R SGHT 
----- .. ---- ----- ._ .. _ .. _ .. _--

DAJA DUJU DEJN DIJI MLLM DCCD RSSR HGGH 
_ .. _-- --...... ---_ .. --_ .... .. .. _--



Consult the chart for the answers to the questions below. 

llichard Edna 

Philip Lucy 

How many nephews has Harold? 0 1 2 6 4 How many grandchildren has Richard? 1 2 3 4 9 
-....... .. ....... . ..... .. ...... ... _-- ._ .. - .. -.. -. _ ... -

Jane's sister is Ellen is Harold's 
Lucy Ellen Edna Ethel Louise niece daughter wife aunt mother 
--_ .... -- .. -. ---_. .... -_ .. .... -... -- --- ----- -....... --_.- ......... 

Jack is Louise's Ethel is Louise's 
brother husband son nephew uncle mother niece cousin sister aunt 
......... .. ... _- --_ ... -_ ..... . ...... ----- -._ .. _ .. -... ----. . __ .... 

Jack's brother-in-law is Harold married 
Philip Lucy Harold Paul Richard Edna Lucy Ethel Ellen Louise 
----- ----. ---_. _._ .. - ----.. . ..... .... -... 

How many children has Harold? 0 1 2 3 4 How many nieces has Jack? 3 4 7 8 9 
.. -..... .. .... _ .. ....... ........ .. .... ... , -_.-. . ... -. ......... ........ ----

Richard's daughter is Jack is Ethel's 
Ellen Jane Ethel Edna Louise uncle couSin nephew son brother 
... --- ......... ----- ........ ...... -

How many uncles has Jane? 0 1 2 3 4 Does Ellen have a brother? Yes No 
---_ .. _ .... ". _ .. _-. ----- --_ ... 

Lucy's son is Lucy's sister-in-law is 
Richard Paul Jack Harold Louise Jane Ethel Ellen Louise · Edna 

.. -_ .. - _._ .. - .. .. .. - .--.... ..... -. _ .. __ . 

Paul's aunt is Edna's grandson is 
Jane Ethel Ellen Edna Lucy Harold Ellen Jack Richard Paul 
........ ..... _. ----- . ...... _.--- --_.- ---- .. ....... -

Jack's nephew is Louise is Paul's 
Harold Philip Jane Paul Richard sister niece aunt cousin mother 
.. _ .... --- .. - .. ...... .. .. __ .. --- -- .. ...... --- .. - _ .. _--

The Clak:ago T.,..ts of ~ Mental Abilities TURN THE PAGE. GO RIGHT AHEAD. 



PEDIGREES 

Consult the chart for the answers to the questions below. 

Julia 

Donald 

Peter's brother is 
Victor Hugh Donald 
... ~ .. - .. .... ~ . 

Clara is Donald's 
mother aunt niece 
-----

uonald's grandmother is 
Diana Clara Julia 
-.. --- ........ 

Diana's mother is 
Clara Julia Polly 

How many grandchildren has Albert? 

Hugh's brother is 
Ralph Peter 

How many uncles has Isabel? 

Clara is Peter's 
wife ~ister 

Polly's daughter is 
Julia Clara 

Edgar 

aunt 

Amy 

Albert 

Ralph 

cousin 

Amy 
_ .. -."' 

Amy 

0 1 3 
...... - .. -..... . ....... 

Albert 
-----
1 2 3 
-... .. ----. ....... 

niece 

Isabel 

Page 4 I ~ 
NAME 

Polly Victor 

Albert 
..... 

sister 
.-.--

Polly 
...... 

Albert's daughter-in-law is 
Clara Polly 

Hugh is Edgar's 
brother 

Ralph is Isabel's ., . 
cousm 

cousin 

brother 

Clara's father-in-law is 

en I~ I 
Amy 

Isabel 

nephew 

father 

Isabel Albert Victor Edgar 
....... 
6 9 

....... ---... 

Victor 
._---
4 5 

. -..... . ....... 

daught~r 

Diana 

How many grandsons has Amy? 

Julia's sister-in-law is 
Polly Isabel 

How many cousins has Donald? 

Hugh's mother-in-law is 
Julia · Polly 

Donald's grandfather is 
Peter Edgar 

Diano. 

Isabel 

Hugh 

Amy Julia 
---.- .. _ .. _ . 

father uncle 
...... . ......... 

nephew lmc1e 
... -.. - -- .. -.. 

Ralph Hugh 
.. _--
o 1 234 

::::: ::::: -....... ::::: ::::: 

Amy 

o 1 
::::: ::::: 

Diana 

Victor 

Clara 

236 .-._- ...... . _ .. _-- -...... .. ..... . 

Amy 

Albert 



NAME .. .. ... ..... ... : .......... ............ ................. ....... ... .. ........ .. .. ........ . 

THE ~"\fERICAN COUNCll.. ON EDUCATION 

THE CHICAGO TESTS OF PRL1\IARY MENTAL ABll..ITIES 
For Ages 11 to 17 

Prepared by 
1. 1. THURSTONE, The University of Chicago 

and 
THELMA GWINN THURSTONE, The Chicago Teachers College 

with the cooperation of 
The Bureau of Child Study of the Chicago Public Schools 

FIRST NAMES 

M 

In the first row the correct first name has been marked. Mark the correct first 
name for each last name. Mark only one name in each row. Go right ahead. 

Last Name First Name 

John Mary Nancy Ruth ........... ......... ::::::a:: -Preston Fred 

Mary ~~.~lCy Ruth Walter 
::::::::: ... :: .... ..".~ ... . ........ Brown . John 

:::::;::: 

John Mary ~:~:~cy Walter 
:::::::::- :::m::: c:::::,.. 

Smith Fred 

Davis Fred John Nancy Ruth Walter 
::::::::: ::::::::: ::::::::: ......... Il::::::~ 

Stop here. Wait for further instructions from the examiner. 

Copyright 1941 by 

1. 1. THURSTONE and 
THELMA GWINN THURSTONE 

Pagel 

Published by 

The American Council on Education 
744 Jackson Place, Washington, D. C. 

137 



Page 2 

• WORD-NUMBER 

In the first row of numbers, 21 is marked because 21 is the number of chair • 

. Mark the number of each of the other words. Mark one number in each row. 

Go right ahead. 

chair 18 21 31 41 43 
~:::::I - ':::: .. 3 ::::::1 ::::::1 

lamp 17 37 44 73 88 
;;::::1 ::::::: ::::::1 1:::::1 C:::::I 

box 21 35 . 44 66 77 
::::::1 ....... ::::::1 ::::::1 c:::::: 

fan 21 35 66 77 92 
::::::: m:::: ::::::1 C:::::1 :.:::.::: 

Stop here. Wait for further instructions from the examiner. 



In each row below mark the correct first name. I •. 

Mark only one name in each row. 
NAME-__ 

LAST NAME FIRST NAME 

Lynn Charles Dorothy Edith Frank Harry Helen Howard 

Harvey Charles David Dorothy Edith Lillian Louise Robert 

Carson George Harry Hazel Helen Howard Jane Louise 

Thompsqn Charles Dorothy Edith Frank Helen James Lena 
-... --

Johnson Alice Edward George Hazel Jane Lillian Louise 

Richards David Edward George Hazel James Lena Lillian 

Morrison David Edith Edward George Helen James William 

King Charles Dorothy Frank Harry Howard Lena Lillian 
.. .... _- ----- ... .. ... 

Nelson Dorothy Edith Frank Harry Helen Lena 'Louise 

Gray David Edward George Hazel James !~!1e Louise 

Wilson , Alice Ann Hazel Howard James Jane ' Lillian 

Palmer Dorothy Edward Edith George Harry Helen James 

Webster Ann David Frank Howard Lena William Robert 

Mitchell Alice Edith Harry Hazel Helen James Jane 

Jones Ann Charles David Dorothy Frank Robert William 
-----

Perry Edith Edward Frank Hazel James Jane Lillian 
----. .. .... -. . -..... ._ ... 

Stewart Dorothy George Harry Helen Howard Lena Louise I-' 
VJ 

Adams Ann David Dorothy Edith Frank James Lillian 
\Q 

Wright Edward George Harry Hazel Helen Jane Lena 

Irwin Ann David Dorothy Edward Frank Lillian Robert 
.. _-- -.. ... -- ---._ ... .. _ ....... _ ............ - ....... Tl. .... r .. h; ....... ~ .... T .... .,.+ ... ",f. 

_. 
~ ~1 hna·" • 



WORD-NUMBER 
Page 2 

In each row below mark the correct number of the word. 
Mark only one number in each row. 

u 
fence 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

desk 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

ball 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

door 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

hat 

coat 

stool 

purse 

57 

57 

57 

57 

58 59 61 

58 S9 61 

58 59 61 

58 59 61 

62 63 64 67 

62 63 64 67 

62 63 64 67 

62 63 64 67 

68 69 71 

68 69 71 

68 69 71 

68 69 71 

72 73 74 76 78 

72 73 74 76 78 

72 73 74 76 78 

72 73 74 76 78 

79 81 

79 81 

79 81 

79 81 

82 83 

82 83 

82 83 

82 83 

dish 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

post 

rug 

glass 

57 58 59 61 

57 58 59 61 

57 58 59 61 

62 63 64 67 68 69 71 

62 63 64 67 68 69 71 

62 63 64 67 68 69 71 

72 7374 76 78 79 81 82 83 

72 73 74 76 78 79 81 82 83 
..... .... . -... - -- ---

72 73 74 76 78 79 81 82 83 

pan 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

match 57 58 59 61 62 63 64 67 68 69 71 72 73 74 76 78 79 81 82 83 

book 

rope 

57 58 59 61 

57 58 59 61 

'" 

62 63 64 67 68 69 71 

62 63 64 67 68 69 71 

72 73 74 76 78 79 81 

72 73 74 76 78 79 81 

82 83 

82 83 

STOP HERE. 
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~ " .... 1 '. ' All 68 52 125 +5'1 25._ 601'.11 
kW 8J 'S- III .. 1 24~16 )$';11 ' ' 

JJJ 1 ,4' 'lO3 ~ '16~"" '~4.)9 " ,M·JI ,> 
'JP' 1 31 89 .- Sl;:~,,,, 3Z=-,~'11 S31~1 • 13 )S tit; + 1 ~~16 i$"J~1l 
88&11 3; !!4 ,+ 13 2.2.16 147~~7 • 4~:i ' DT 131 28 61 +04- 38·~84 1508. 55 , -- . ', ', .. a 3) :41 .. 2f L-84 J'." 
'GB 6a 44 . ~ +,. 12,~f4 l6lt~ • t1Ja~ S.!l 
07 :86 12 11 a.' 34.14 lli6.91 
,elK " 46 lU); . .. 4S ' l';~. m:"6) .141 <eo at 
HI 91 sa 122 ' *,1 S..4 ".:"u t .-.!= - : . ' - k ' ~. -, , 

814, 9 22 .... J2114':.~ 21~~1S (Jd It 
IB 84 42. 14' + 45 ,39,.SIt 1.587 •• 23 

2i-kj IlL. It? 2D 48 ... 1 24;e'16 583 .11 a 
kT 49 )4, e ." 1.-" 6l~4:' ' .' ' 
JD. 9S • .ItS' .,47 '1i.1& 'PJJ7·.01 t ;$ 2.6$ 
1J 'U6 31 89 )7 '2~16 _J~ tI1 et.pttJ:.--.at. -. , 

m~ .• 16 406'.43 \h8' l' :bt.td I.W 6' ,!J1 14 ... , .. &1 46 lU +4' 2.'J'~84 56$'.34 
IA 129 53 121 2 a'i.lJ, 'U7~" 1 -. 
ID 16 70 l6..$ +,92, ~.S4 4lP'I~." 
PG 52 " 89 .,., U:.84 140.19 
PA 64 SIt, lJO +66 40,.84 l667. 91 
u It 62 14' +J:45 U'_A 14361.62 
III 68 31 146 19.1.6 361.11 ,, +, 
SlO1 ,.: 91 , ' 16 411.6 16"':.15 ,.' , 

. . ~ 

16.16, 261.15 'U '101 .46: 
J.lD *' Z-B '72 29 'lO ,, 2 27.16 '13?61 'iI!o, " 

-.1&) 
.. 2$. a 

-.' ''mlb.,81 
/"- .. 23.39. 25 
'd-;;U,.,1 



SPAfl:AI. AM> DASiiIlIJD 
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.i;ng 

$ 

AI " All l' a 48· 
AW . ., 
m 1. 
&"'11 · .' 1Ba11 
Df' 'l,B 

•• Cli 68 
G.P86 
QI 65 
HI 91 
1& ~H: '2 

• :14 
HI. 41 X, 49 
.9'S 
Ll126,. 
III &, 
IW 01 
&1%9 · ," PO ,2 
PI. 4lt 
U 4 
.68 
Slf lO1' 
W lDl 
'~ 12 

II al 
.18 .6l. 
2,2' '3:7 
58 ~'R 

13' 22. 
12 20 
,.. '1 
.30 5& 
2l " 
51 " Sl 86 
:32. S4 
U·, LL! , V~7.· 

34 ,S'1 
14 57 
35 " 42 11 
25 42· 

" 6! 24 4Q 
6z 104, 
45 "", 
21 41 
32 54 
J1 S2 
!iO .. 
.32' 54 
" 55 ,21 4' 
44 14, 
4Q 47 
29 49 

.... 
_ 2 
.:.. 2 _ 2' 
. ,61 .1' .' ." ",f" .1' 
• 45 ." +.14 
.17 .' +34 
",",.4 .1' 
... 5 
,~l.> 

... '" .'l'~ 
~ -.7 

.. 14 

.75, 

. 24 

..32 
+10 
,,*Sl 
+a, 
+l3 
... :34 
;f2J 

..... 4.9) 
,~15~ge 

X 12 
1.1~_ .l~,u 
11.<10 )2D"U 

- U~. ,201'~f)1 
,.,.. m311~al 
34~.' l21t~Ol 
'5.: ·~"~I.I!)<' 8l 

-,~ ... ~,~ " 
1:"" '1A ~. i:'t 
·. ·r.~""T"'.~ 
20, 10 lei)!. ' 0.1. !'- "' ...,,-~ 

1'.10 364 •• 
• e;~ ''"~81. 
~9D 'j.&1. 
1.10 l.~~ 
1.90' 61,.41 

18:.10 )27~'1 
6~.10 461"~.6~ 
%..8.41 10." ue:.G 

S :.90 ",'.n 
"~» 152&.81 

l0I) .. lO U2s,~n 
22.~90 '24~U 
l~. ).6l. 

i9.lW 3492.81 
.•• lD 'S.Q 
'1:.~ 229'4.41 
,~90 ~'81 

£6{.90 A41S.61 
1.10 sci.41 

11.10 "'~u 
11.10 12~t.61 
7'.J!) . 5O~lrl 

~ ,~.n 
. • 1M 6'1 :- " ~~.:" " -". ~'*,'" {"'_l1,.3S ,' . 

lSl 

~ 'III 

.. 
-< 
~- --

tJii ... 1. 
~,:.~ 

(J,1 .,1. 
": ~' . ".' i. "" 

~
'" 

]!I ' : . + .. '._ 

r -= u a . 

.t, '. 
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t l* 

atpf.n.~ at. 
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.. .. ' - " 
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·l"~· 
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1,,:13,·, 
2,.21 



SPATUL AND .)lORY 

SPACB IIEJI- Jk\ .67 on . 
8 

AZ 66 
All }5 
Aft 68 
AV 8' 
Bel 1 
SF 1 
SH 8' 
BHa 11 
D'1' 1,1 
]£1121 
GE 68 
GlP 86 
OR 65 · 
BJ 91 
HE 1ll' 
BH 84 
m, 41 
II' 49 
o 95 
1.1 126 
:tM 69 
IIW 61 
IIA 129 
.KO 16 
PGS's 
PA64 
BR 4 
BiI 68 
sa 107 
VJ .101 
ZR 72 

Jl 
12 

3 
1.0 

2 
S 
7 

10 
5 

11 
10 
11 
13 

8 
12 
10 
14 

5 
8 
8 

13 
6 

,14 
S 
9 

11 
6 
8 
9 
9 
8 

16 

• l S~.l X x2 
56 .,lo +8~65 341 ~82 
14 iil 7~65 58.52 
41 .al 1 ~65 58~52 
9 .;(4 45 ~ '5 2055;62 

2, .?2 50· ,65 25'5~ 42 
" ... 26 ~4~65 2'86~62 
41 ~ ' 1 ,.'5 54~02 '2' .~8 19,}5 '7'~42 
51 +80 51,,)5· 26:56 ~ 82 
47 ",,~6 54.65 2986.65 
51 ...,l7 11.65 1'5~72 
60 .,...26 . ,2 ,~65 ' 1 ~ 02 
'1 +28 .65 . ~_2 
$6. .'5 6\"3540.}2 
'1 +'96 67 ~'5 45}6.02 
65 +19 9~65 9}.12 
2} +,24 4 ~65 21:, 62' '7 +l2 16~65211:,22 
'1 .S8 29.·'5 861 r 42 
60 +66 '1.'51'P5.02 
28 +41 12.'5 152~52 
65 ,. 4 ,2,.65 ~O~~02 
'7 +92 6'~}5 401'.22 
42 ..,,}4 5.'528'.62 
79 .-; 27 55'.65 30J6~92 
,28 ... }61 ' •. 35 54:.02 
}7 ..,." 61.65 ,SOO.72 
42 ... 26 2.,65 7 ,.02 
42 .. 65 }fi.}S 1,.21.,'2 
'7 .. 64 35 .'5 124,'.62 
75 ... , '1.65 lOOl~ 12 

&- aea .... - 372:£35.0'5 
i-N #t 1a-o.2.14 II. 1: 28.6, 
tr- .34.68 

1St.. 

.".". VI 

-
t:r _ 

( N: ' ... 1 

l44.t;l, .. .. \.1\1 
-. . 

$-1 

't, ~ '. '~.:. v " 

.. 
'i!- 6.Jj 

to-
lL. - ' M 
~.l ,2 

~Jl 

.2g·~3 
., ... ::!!If 

t .=; 4.52 

:&1:gn1:f1ctln t at the 
1$ .l&vel. 



8 
U 
B 
.J 
B 
.e 
"1' 

AZ 
All 
All 
III 
BG 
Ill' 
DB 
,BBa .,., -. GE 
or 
GB 
JIJ 
HE 
Bit 
lilt 
U , 
II> 
LJ 
LV 
III 
B. 
IG 
PO 
P"A 
1m 
BJt 
so 
YI 
Z1i 

WORD Ii JllASOllDG 

.rr '_lLAl.:'l 

M::~74 ' 

wn •• , 
v wl It wI .. tt J: 
,~ ~ 
22,1 
,sa' ,14 
,;, 50 
" :il }T $3 
,$ 50 '!j 50' 28 ~o 
to 29 
44 63 
32 46 
46 66 
51 7" 
9 1.7 
628~ 
20 29-
34 -9 
20' 2,9 
3·" 5) 
'l 44 
46 66 
5} 16 
1'0 100 

~I '~ 
62' 89 
:).1. " 
,. 54 
46 ,'6 
2'9 41 

)8 +16 
22· .,. 9 
58, +16 1, ~21 

, T'~ 
12 + 9 
'~ +19 
~' +20 
2.l. +29 
51 11 
i;.1 -:'2," 2 J " , ,-" 

)2 ~i 
4-1 +5 
J4 .,2 
}It- .'9 
" ' 22 
42,' ·41 ' ... '" 

25 + ,' 
'1 ~ 
24 + 5 
De, ,. 9' 
4.5 ,,1 
28 ~8 
}2 +44 '1 .p9 
50+, 3 
.'2' +45 

" .fS6 27 +17 
44 +1.Q 
40 .... 26 
2"~2 

~,~14 
~1.14 
, 4~74 
1,~a6 
28 ,~a6 
,1 ;14 .1' 8.26 
'1~14 
4'.14 
,lO~26 
15.74 
11.a6 
18",26 
411.14 
t6~2' 
~14 
8~74 

15~74 
,ll.~,74 
:11.74 
11.26 
2).,26 
48 .• 26 
17~14 
24;26 
~.26 
'.74 

10.74 
S.~6 
a~11J 

, 

... :4f' 9J._9:3 
.:.:.tta.' ' ", 1' 'G' '7' '1" • • • >, .1. : . _ 

tJ #:;' 21,1'10 

x2 
21-:41 
1'1~82 
22~:'1 
264 ,~'9 
1'8'1,6' '.0' , .55 
~.2) 

~Q01 ·~4' 
2001.,~'1 
1(1;.21 
2~1~75. 
1.a6~7' .",.4" 

to.Ol, ~61 
68'.5t 
28042) 

I$S 

~ " cr 
va" (i ":£1 

• .2'1.10 
J3k*l ' 

?; t~ ._ .... e.~~~ .' ' 
---. ' ='l t'I!)!( • Ii J.-7V 

. )(l."" ;~ 
i; =;.. -' c ". 

di ll 
'. 2~ '.~:' 

, '" ,. ' , ",-'''1,' 
. ~ 

t '*' 5'.24 ' 
19~)9 

241.15 
1'1 .• 8' 
412~~6' 
291~91 
~l.,.,o, 

~~!lmt, .t the 

2l29.0' 
}l4~11 
588~55 

12:4,.,2"[ 
~}.99 
U'~35 

27 .. 61 
16 •. ~ 
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B 
J 
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"t' 

w 
AZ 38 
Ali tl2 
Ali sa 
AW 35' 
00 14) 
UF,_' ' ,~7 
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B,Ha ," 
»f28 
EJi '20 
OX 144 
,G,' -",;'2 
Ga 4G 
BJ' 51 Hi' BIl 62 
liLt 20 
U >4 
Xl) 20 
LJ }1 
1M ,'1 
JDl46 
fiA 5), 
.G TO 
PG '1 PAs4 
lUt 6a 
1Ul ,~ 

sa l8 
'II " Ia 29 

~,,,,J:.I.~ 

~l, 

-,l.,tt 
M jl. ) v .... l 
12 '2' 

" ·6 10 19 
2 4 
5 1Q 
7 14 

lO 1.9 
,,5 10 
11 21. 
10 19' 
1121 
1}25 

8 16 
} ,2 2, 
1& 1, 
14 21 
: 5 16 
,-./ 816 
116 

Jj 25-
612 

14 rI' 
a16 
, 17 

17 J:; 
i, l:~ 
8 ~6 
5}' 1.1 
9 11 
8 16 
li}l 

-+ ~5 
., 16 

"',," " .}' "" '-, , 2;~ .. -"" " Ie ,+ u 
,., 25 
,'*' 7 . ]. 
.2'; 
.1 
+ }O 
+ 28 
~ 10, 
.}5 
.. 10 
.. '18 

.. " .12 
~-'19 
.. 19 
*_'1 
.. 53 

..." , 42 .. . ',' 
_.46 
.. ,14 
, 21 *' , '* :;0 

i 
~ 

~42(l._26 , 
7' tl.-2Qo6 .47 
tT ·14~37 

. X 

~:fi 
12.29 
1~~-~9 
'l.2.~2-9 
I .a, 
4.11 

,4,.29 
l'~11 
It. 11 
2~,29' 

1}.11 
' .29 
1.29 ,e,.ll 

,1,Il .2' 
10,.1:1 

2.1'1 
16.11 
8.11 
1.11 
1 .. 11. 

16.29 
'%,."l "qO, ' J-lfi. .• .,c~ 

iO-.11 
21..29 
2,5.2, 
0 .• 11 

-.29 
9~,29 

12·11 

1.2 
n .,'.o 
22'. 18 

.l5l,~!O:. 
151~Q4 
15l..04. 

j ,.24 
12,.18 
18.'0 187',,,, 

}88::\1 
5.!4 

181.'96 
86.)0 
5}-.14 

94:;.10 
20 ... 20 
1-~"'.70 

1 .. " 219.22 
15.86 
~.-2',.ge 

26S.~ 
lG42 .. 64. 
219 •• 
45·}.,26 
6}9 .. 58 

45.0.2 
.,08 

8'.'0 
515~, 14 

156 

- -,."., a,,"_ .. = - " • • - ' , I Nt - , 3;. 

;;; 

'* 
0-•• ' 

t-

-
t .... 

lit";~l 

{jl-l 

~
'" ,.,' , 

, .".' 2 .62 

1.1_ '. Ii , . 
, ~ _ ,a 

d"-d .¥ 
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151 

UASGN.ING .AND MIKOS 

5 
U a = 292 "3261 .~ 
E 11 I;:' 9 ,.1.}2 71- 1.05 .. $ 
J r p .lJ) .;2:9 
E 
C 
$I *2·17 

R .... l:-)1 Ml ' R X x2 
tr AZ 12 }3 l8· i- i 4~~42 19·",54 ~lI= - , .• j - • - -----,~-

Ali , 8 a2 • J, ' 1J~58 20~'S ~l 
AR l.O 28 5-8 +;0. 20' .. ~8 423 .. 5' 
A'W 2 6 I} ... 7 2. ·2 '5.86 .. 10.2.9' . 
BG .- 5 14 12 "" 2 11.42 l}oil2 

~ EP 1 19 ,... +15 5~'58 )1.,1' 
Eli 10 28 }O '* 2 7 .. '2 55.'06 
BHa " l4 21 ,+ 7 2,+~2 5 .. 86 - ~'.!& .., 
M ' II ,o~ 51 +21 11~58 l}IJ .. IO , e' _ 

EM, 10 28 51 *23 1"~58 184.42 
GE 11 30 }2 .. 2 1 . 4-2, 55~'Q' /T;. - 1,_88 
GF l} '6 .41 -+ 5 4.~2 19~54 

a . 
a 22 J4 +12 ~.5.8 6 .. 66 GR .. M1 .... 14 

lfJ 12 l} J4 ... 1 8,,"2 10.,0 t. . 2 
BE 10 28 }; ... 1 2.,42 5 .·86- trd-a 
1m 14 ':9 42 "" , 5.,42 41.2'2 
HL 5 14 25 +11 1~58 2.50 '0 ~ n B 22 }7 +15 5.58 31.14 .~. ' . 

KD 8 i, a2 24 ,+ 2 7.42 55.06 . 
LJ 1, '~ '6 62 ,,26 16 ,~,se 244~90 t- $.$1 
LV 6 17 45 -.28 18 .~5$ '5··22 
Ifil 14 }9 28 .. ~l 21 ,.42 458~:82 

.BA 8 22 '2 +J.O .. $8 .. )4. SlgnU'lcent at 
liG 9 25 '1 .. 6 }J~2 11 .. 10 thel$ 1$'\"e1 
PG 11 41 50 ,.. :} 6.,",42 41.'22 
PA b 17 32 +15 5.58 '1.:14 
1m 8 22 3' ' .+U 1.58 ·2 ,.'50 
Rl4 9 25 27 -~. :2 7 ,. 42 55, .• 0.6 
sa 9 25 44 +19 9~58 91 ·~18 
VJ :8 2:2 40 .la 8 .• ~S 7}. 6.2 
ZR 16 44 29 . ,15- 24,. ' :2' 596 ,~'} 
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~S9 

GROll'" 1 

IIUJlBBll • VERBAL 

S YBJiBAL VXl.76 mJ:D.a 
U 

2..=248 
.- 4i ,.lJ - 1 d •• ~ 

:B 
J V 
BH '6 
.e '8 
NG 13, 
PA 60 
Hit 52 
VJ 55 

GROtJP2 

s 
U 
13 
J1f. 

PG 83 
GR 111 
KD 18 
:8lfa 81 
DT 54 
ZIt 70 

v~ 

81 
B' 

128 
106 

92 
91 

V 

51 
46 
~} 

9 
32 
21 

• 1.0' 
- 25 
l~ 
1) 
40 
87 

1 V-Ii 
,. 22 
... 59 
+1~6 .. " 
*52 
*' 10 

.. .9 ' 
X 6,.", 

17.67 
74.61 

X2 
4010.69 , ~. 1, 
}la .2} _Ja.gl4. 

5515.61 ~ 
8." 

10.61 ,l .. ,} 6' .. }J 
11' .. :85 er .. 
981.'57 ,.,., 

2!- 11063.34 
;. N= 1:543.39, ;; 
. cjs 42' oe94 t-

19,.1.$ 

~-~ 
- , 

od J( 

~,''' ,' . -'' , , . . ' , 

2.1.6 

Slgn:1f1eant a,t the ~O_ lev,lt! 

lWMBER 6: VERBAL 

Yxl.76 
VI 
90 

19 
1.6 
56 
48 

If-V1 

- 7 
. ' 41 + 38 
... 45 
+ 2 
.. 22 

x 
29.,8;; 
18.11 
15.11 
2,2,.17 
2".8' ,.8,' · 

c;r- t' 'i-) 1r f - Gj) ,atb I i! :,e. 

x2 __ .. • . - 1 

8S9, '. '82 _ ~f,f .~, -
~~O.15 . ',., , ~~ - -

?,~Q.li til- =- , 9.22 4~1-.5 _ » If.. _ ~, 
61.6~5} .. ., -.I. _, _ 

.69 t -'" ~. 

.. '!i 137 , 
i\~ 2.2.8.3 

~­c= 2;5$8.3,1' 
~1f. 42,_ 6,-47 t ~ 
.,. 2:0. • .65 

2~1i '.- " 2-48 

Slgnif1.cant ,.tthe 10$ 1.,1,e1 
. ,, : 



AIBES ., ,.PAtlA 

GBOOP 1 

l, ~'A 
'UY' 

SPACE kl ~ '2 BUIISR 

BB 
e 
liG 
fA 
1Uf 
VI 

s 
8} 
'9 
16 
6'" 
'4 

~Ol 

GROn" 2' 

$1 

118 
70 

108 
9l 

6 
14-, 

If .15;1'-11 
10' .15 

25 .. 45, 
12 4;"06 
l' _+18 
40 +" 87 . 56 

x : X2 

1.9~" 11'~65, 
l&~ 61 11'.,S5 
'1' " 'AY ; ""1" ~,<' 6 :"',B ,.4 ,<.g. J:~ - ---"'7 
16~}"206~<'1 
'8~l:;· \668~'99 
11~'7 '69~59 

~. ; 

:£.r;; 206 
Ai= 31+ •. >'3 

~~U'i29 ,.J4 
-:-1-1.838 .• 2:2 
0 , • .• 67 

A1gnif'1:etmtat the 10" Level. 

o 
~, . 7 ', 1:" Ii li. .• , ' 

. - , .. ' ~", '8 i , 
6 ... 1 

- 'ki,' ,-,.:~, .' 
d" <. la, It" v M 7- l;i; " 

1\1 - ita­
t: +dd-- t 

~~, ~ ... l .. t, 
i~ -

t.=: .. 2,.16 

$:p,~, Sx1~4a WJJ88R 

S 
N 5.2 
GaEiS 
D95 
DBa 71 
Dr' 1)1 
ZB 12 

81 

14 
92 

lJ5 
101 
186 
102 

N 

8' 111 
78 
81 
54 
10 

81 ... 1 .,., 
.1° 

. ' J' +57 
.,,2.0 

+i)2' 
~ ~2, 

" 
S=t21J 
.. .)5.50 

X X2 
4'~50 1980!,25 <r. ,. ~ • 
S4' ~5() 1970 ~25 
21, ,,' ,',~5-" O '62, ~2, ,5 ' 42 ,,2§' l)~~O e-40~,,25 ;# ' ~- •• ' ~ : 

"~5G '}12,~25 #6-1 
'~50 la;~5 :: h.2 '-!,i 2. ' C: 

.1#:91'1.$0 trJl ~ 20.$2 
~~il~h6 -2' .;r - --. " , '~', .;;; '_ , , )11 .. lIl , 
.. '" 49.96 ,. ;I!it", 2, 

IS_fl.cant,at the $Q% 11,nrel 
:. 

. ,~ 

~ 
"...&,.. ., '1.' ,'?''l ~ ,.' , .. ~ 



G,ROUP 1 

DR 
u 
KO 
PA 
EB 
VJ 

BUII9R .uD WOlD) 

WORD lifx" . 40 BUMSiR 

W VI 

'i 119 , 1~5 
70 2'8 '7 126 
62 210 
46 156 

B 
103 

25 
1.2 
8} 
40 
87 

1I~-1 
'16 

.. 90 

... 226 

+ '" + 110 
... 69 ... 
~ 

8#614 
lP1G2: • .3.3 

X X~ 
86." 1452.87 
12 •. " ' 152'~O} 

12},6,7 15294'.27 
59! •. '} }$2()'.o5 
61'.67 -579'. a,' '3'." 1110'.89 

ff 

1.-,,2109.34 
~1f=SJ51.66 . 
(f -1J .16 

$1gn1fl,e.ant at. th& 5,'% leve:l 

GROllP' 2 

JIG 
GR 
ID 
Ili8 
l1t 
zit 

.ORD W'X} " 40 NUMBER 

WI 1 WNW -K 
'7 126 83 , 4} 
46 156 111 +45 
2068 78' +10 
}5 119 81 "'!",e 
28 95 54 +41 
2999 70+29 .,. 

'" 

X X2 
13,. ()() 169" 00 , 
15~OO 225~OO 
40~OO 1600 ~ OO 

'8~,OQ' - 64 :00 
11 ,~ 00,' 1.21~ 00 
l~-OO ,l~OO 

~.1i6 .=21,60 
.-30 . 0:0 -:- •• ,;63.)) 

(f"#1.9D6 

·81gnlf1.e&nt at the 5~ level 

161 

([,. . tr ,K . , .fa -1 

.. IJ~16 
~ 6 -1 .. l~il 

cr. ~ 32:6 ~ . 

t .14; - 11 . ' 2 
«foil ' 

t •• 1~,'i ·M 
" .. " 

t ~ ).1,3 

Q 
tfit· ,--' -'­f. ·- 1 

• '19 .. 06 

r6 - 1 

*' · ~~:ga 
eM .8~51 

t .111- 112 
' CJd x 
-Jg:~ 

t '# 3 .53 



BlJMBER AD BlASOltDG 

GROUP 1 

1BA5,QI .. 

DB 
D 
fiG 
PA 
1m 
V;f 

ir~ ax:!38 
Ja11 
l .7 88 ,1 1Jt. 
}2 . '76 
33 79 
40 95 

I 
103 

25 
12 
7} 
40 
81 

.R1"'N 
",,}2 
+c6} 
~2 +Q 

+ } 
+,39 
+ 8 
-

~llkJ 
if=2J.B-J 

X. ,x2 
55 .. 8) '1l6ce99 
}9~ 11 l$~ ~.29 
36.1:7 1456.51 
ao~8; ' 43'~S9 
15~~7 2:;O ~ 1} 
15~a3 250~>9 

~10~2: Jt6 
fo}t=U 7 (J .41 
tf-='liJ..21 

Slgn1f1c:ant a t the 5-0% level 

GBOUP 2 

BEASON · 
!Nt} 

Pa, ' 
GR 
KD 
:alia 
D'f 
ZB 

It 

50 
34 
24 
21 
51 
29 

Rx~'8 

119 
81 
57 
50 

121 
69 

• S, 
111 
78 
81 ,,. 
10 

Bl . . .. Ii 

+~ 
• . lD 
... 19 
_}l 
... 61 
.,!. 1 

~+22 
M=) ... 66 

x .t2 
}2' .. ,4 10'45.88 
),:66 11;1.3~OO 
a2~ 66 . 51.3~48 ,Ja. .66 120.1 ~J.2 
6} ,~,'4 40l1~·96 

,II ' 6"6 0. "1 I . 
",. . ~.A. .. 72 , , . 

~·7927.36 
~r-1..3:21..23 
.,30.]5 .. 

BElt .lgn1r1c~t. at, th'O. 50% leftl 

162' 

(T 
(f; . ­M r=-:-

-'N: ... l 
_ 3lt··21 

(6 .... 1 

• ~ .. ·~·· n . ··· . 2 · 

0 ·= 15 .. 2.1 
M 

t= 1:11 . - .~ 
trd M 

·fJ '·~ 5 • . ' 

t- 1.56 

llf.- fL~ 
IN-l. 

'::rl6.3~ 
J""6.1 

1# ,l~'.i ..• ·.' .. ,' . 

ur 16 .. 22 
Ii , - :g­

t- . 1 .2 
eJd ' 
.~. 

1.0 ;2-, 
t- .23 



NBHBElt HI> .MaRY 

GHOU'P' 1 

,13B. 
l!t' 
NG 
'FA 
IiR 
VJ 

IIINOHY 11.1:6 .. 01 NJ1MSEB 
:. Xl • Jll..... X .x2 

. - - -

10 66 .10" 
8 5)25 
9 59 12 
6 40 TJ 
8 5} 40 
8 5' 81 

·'1 ,4,.,. 11ll,. ·24 +as ~n ' ~6 ,fi ,O"l\, . ~ . ~ .~ ' . . ~- . ~ 

... 41 49 .. ·66 2466.12 
- . '} :;0", ;;J!; 920 .• 52 
+1, 15~'6 245.24 
.}Jf. 31., If!. 9$2 ~ 20 

a=~.J.6 . a-676341)5 
Iia..... 2: .. 66, 7-ll-112'1'.2') 

tT -3.3.$'6 

}fc>ts1gn1flettnt at the $0%· 1;0"1 

GBOUP 2 

JIUORY Nx6,~61 NUMBER 
M M1 N M1_I X X2 

PG ~1112 8J +29 ;;7.·00 1}.69~OO 
OR 65} 11.1" 58 50~OO 25t)O . 00 
lID as:} 78" 25 17 :'00 289.00 
BHa 5, 13 8l -. 48 40' .. OQ 1'00 '. 00 
M" 11 l' 54 + 19 '27.00 129'.00 
ZR16 10'5 10 +" 5 43~,OO 1849:.00 

-=:~~ a-8ll6.o0 
it " ' .00 :tlfl31389.J3 

r =;.31 .2:7 

lfGt 'si'[snt:f1cant ~t the 5:~' level 

163 

:c .u • cr. j: 

f1l-1 
gll-S8 

~6-1' 
-= ~,,,. ,o 

, ", . 0 

: - .:. I 

OM=14·99 
M, .... JI~ 

t = '1 .' ~-"'2 
lTd. 
-~' '., . - , ~ . .'- , 

'" ,.' .:-
t- .11 

(f;­)1 

.' .. 
r. 
uM ' 

t-

•• 
t-

,cr". -~. -1 . 

37.2Z, 
J 6-1 

3**1 
. '.' '" 

16.64-
It.. _It 
-l. . , :2; 

Cld . 

,8 .. 00 
!5.,64 

. t~~. 
~ 



SPATIAL AND VEBBAlu 

GROUP 1 

.BH 
KT 
rl(} 
PA 
BR 
VJ 

SPACE nmAL VJtl.24 , 
S V' 1'1 S-V"'" 

83 - 46 51 .2·6 
~9 4860 ·.,11 
16 7'91 ~-15 
64 60 74 .1-0 

ill 522 64 .. 60 
101 55 68 +:;, 

~ 

___ lie 
l!;;z."'O ~ •. 11 

X Xl 
'2.11 10,~,,-.gl 

11;.8' 2"" 
8~8' 77.97 
,>_.8' 14,67 

5.'~B3 . 2891~67 
39 .• 11 1534~2' 

P>5k.84, 
• '1.1" 9"a1'\ "1 7 Dr~ :.i!v..!:'+ -
<f-lO.50 

HQ·t .s1gnl,ftc.rmt. atthe5Q1& leve~ 

GROUP 2 

Fa 
GR 
D ' 
BRe. 
m 
ZR 

S,PACE VERBAL Vxl.24 
.s V V1 

52 5~ 6; 
65 40 50 
952.' 29 
71 9 11 

131 32 40 
72 21 J} 

a-vI 
_ .1.1 
+15 
-.66 
+60 
+91 
+·39 
~ 

1i:a+.26o: 
M~~.3 .J) 

Slgn1fie,ant a .t the· 5:$ level 

X ;x:2' 

54,.3' 295J.~ 15 
ace".}; 802 .• 59 
2~. 67 513,. 9.3 
l6. 67 277.-89 
'7 ",6722'12, •. 43 

1l,. }3 18 ... 15 

e-6aJl.,3&' 
7-N=ll39 .5-0 
tr #.33 .• 16 

164 

cr 
cr: --.tA ~ lf-l. 

·.l,O.at) 
.J 0-'1 

• . lOf~1 
2 • . ,. 

0. (II[ 11.61 

... . 111 - ':.6, t- .... 
(f"d . 

• l~.··'··.M . , •.... 
tA . .4,5 

tf . • .tr. 
)( J -"';l 

= ll ·Y/J: 
Jo--,1.· 

~Ji:~ 
A""" . !itt:" U K =:, lS.~ 

~ ~ 14 t- ->1. ... J! 
. erd JI 

~ 
.. . . . 

III . .. .... : . . . . 
.:> ,. ' : . 

t=2.84 



VERBAL AND liORD 

GROUP 1 

WIlED wXi~ 93 WBBAL ,~ , , 0,' 
W V V V -v XX' 

BH '5 6846 + 22 19<~') 31'.-65 
Jill' "66 '8.,. 18 2~ . '} 51:·4 ~29 
NO 70 135 1'+ 62 26 ~ 67 427,,. 25 
FA 5lt 10' 60 .. 44 2~67 7 t 13 
RR 62 1.20 52 ... 68 26·.67 711~-29 
VJ '6 89 55 ... ,4 ""'" -53,,13 

BP248 11-2.117.34 
M-4i-J,3 ~ l·lS,~' .89 

cr4 18.19 

$1gnj.fi~.n,t at the l~ l:evel 

GROUP 2 
WORD tlxl ~ 9} VERBAL 
\lWl V Wl_V X :x2 

PG)1 11. 51 ~O 12~5:0 156~, 25 
GR ' ,6 8940 .. i-l9 16,.50 Z12 .. 25 
ED 20 '9 2}.f)..6 16"!50 212, 25 
BHa J5 68 , 9 +?9 26 ~,50 702, 2~ 
11r 28 5j }2+22 10 ~50 llO ~ 25 
ZR 29 56, 27 +29 } ,,50 1.2 .. 25 

~ 

SP195 
)(=32.50 

• 1$25 .5,0 
~!l.2.54 .25 
r "'1$.95 

,Sl<g1lif'1c:al1t at the: 1% 1..".1 

16,5 

cr -(}g. - fi-l 

# ' ltt_!9 
" 6-1 

·~ii·iI ' ,.,-, 
<1:= 8, J~ fl' " _. '7 

'141 ,- &2 
t - ',' ,"" 

d'd lrt 

~:""'" .",, ,," ."" , , .' 
t IQ, 4.~ 

trm -= 

• 

• 
6 ", == • 

([ 

J ll .. 1 
12-&$ 
~6-1-

lz-2,{ 2 .. 2 ' 
7.12 

-1 "'" -2 t =- . 
(}d M 

;: J;:~ 
t ,. 1t. .• 56 



GROUP 1 

RE-ASON ­
DIG 
R 

BH JO 
rer ,J7 
NG , 1 
PA }2 
RR " 
VJ ,,"0 

VERBAL AND BEA30NIIIG 

hl.,35 VBBBAL 
Rl ' V V- Rl 

,41 46 +5 
50 ""a .;2 
42 73 +}l 
43 69 +11 
45 52 + 7 
54 55 ... 1 

x 
4.,83 

11.,8' 
21 .. ~1 
7.~1 
2.,83 
7.,S' 

xi? 
"23.,33 

139 .. ,95 
44a~17 
51 • .4-1 
5.,18 

61 ... }1 

EI;!+59 
M#9 ,.83 

ZP729.35 
~H-12 • • 56 
()S\11.0) 

iHgnifieent at the lO,~ lev~l 

GROUP 2 

REASON-
ING ~1.'5 ~BBAL 
R Rl VV-llJ· X 

Fa 50 68 5.1," - 1,7 2 
GR 34 46 40 - 6 9 
4D 24 }223 . . 9 6 
BRa 21 28 9... 9 6 
m 51 09, }2 .. 31 12 
ZR 2,' }9 27 .. 12 3 

x2 
4. '00 

81. 00 
~ ... OO 
:56.~OO 

144 . 0.0 
9cl!,QO 

Z.--90 
M--15 

'-.310 , , 
"1l-51.66 
Q ~ 7.19 

'S1gn1rl~ant at the 1~ lev,$l. 

166 

OM ,= 

== 

=: 

btl: 

. (J, 

J"N-l­
ll.OJ, 

J6-~ 
11·CU 

'2 ,. 24 
4 .92 

41.- MI. .... 1d 
"'_ , :2 

(rd .-

.. 2..!.§l 
~ 

t;:: 2.(}O 

u 
OM· JR- 1 

'= 1 .1.9 

J6-1 

oM == it-I ... ' 

0 Jl = 3 . 21 

141 - 1I 
t . " ",2 

<S"""d Ii 

t :: 

1511.~ 
.3 . ' 
4 .67' 



-, 

VEBBAL MJD MEMORY 

GROUP 1 

IDf 
KT 
NG 
PA 
RR 
VJ 

MEM- , VIR ... 
Oft! *}~'r5 BAL 
I( .• 1 V v-xl X 12 
10 ,8'6 -+ 8 16.8:; 283, .. 25 

8 ~. 48 +186.8J 46.,65 
9 }4 73+39 14..l7 2.00 .. -79 

.:6. 2} 6.0 +~1 12; .. 11 1; .. 8~:lJ 
8 .30 52 ~2' 2 .. 83 8 .01 
8 )0 5:5 +25 . '17 ~o;3 

E=+)49 ~6.84 
· ... 24.63 ~~1.J.14..41 

o~ lO .• 1<l 

,$1gnlfleant at th-e l~ lev.tl 

GBOUP 2 

PG 
GR 
W 
BRa 
'lIf' 
ZB 

8 1\1- VER-
OH'l' *~:..75 BJU. 
.Miil V 
17 64 51 

8 30 40 
8 ,0 48 
:; 19 9 

1.1 41 22 
16 60 27 

v-)l1 1 X2 . 
-.~} 6: ... 84 46'.19' 
+10 16 ... 16 261-. ·15 
+,1824, .. 16 581 . '[1 
~·lO 3'.84 lJh'15 
.... 9 2' •. 8" 8.0:r 
" ·3', 26.84 72(). }9· 

~37 .-
11--.6.16 

'-16).8 .86 
;'N-21:3 .~ , 
If .. 16 .53 

Slgn!.ficant . • t the 5{)~ lev .. l 

(f 1i1 :; 

11& 

.. 
0-.-

t-

-

167 

u 
J.ll-l 
10 :1e {, ->.,.., 
~, 6 ..... 1 

19.,1ft . .. 2 
4.18 

1»11. "" Ma 
Od M 

:~k :~§' 
i.- 5.19 

Oi ,~ 

.. 
=. 

Oi '1;1 

t ~ 

•• 
t . .. 

() 

N " .1 
16.5,J . 

6-1 

1:i 
u "" 14 -#tl Z 

cTd il 
6..t6 p .• -.. ... 

.. - ' . . ,'.' '. •. :3 . 



SPAT,lJU, AN]) V-O.R» 

GROUP 1 

WOIm liS. 2 . • 408P..lC. . . .2 
W Wl S V1 .. SX .x: 

-BB }584 8} ... 1 5. :5~,6 .. ·. 6 3098 .. ~ · ~. ()".' 
B .)4 82 49, ... " 2.'~66 559~80 
NG 70. cl68 76 .9235 .. }4 1248 .. 92· 
PI. 54 l.~ 6\+66 9.}4 B7 "1.24 
RR 62 1'9 4- +~45 864!}4 780-'"196 
VJ 46 110. 101 ,, +:9 4''('.,,66 2271 ... 47 

&=340 
M?,5Q.66 

s.=L5009 .43 
+ji-251l..51 
(f".. 50 .12 

Sl.gn1rieant at th.e 1.0% level 

GROUP 2 

WOF.D b2. 40 SPACE 
W Wi ' 5 \11-5 X X2 

PG }789 52 ... . ' 7 40, .00 1600,00 
OR 46 l1065 ... 45 48.,00. 2}04,OO 
KD 20 48 95 _ 414-4 ~ 00 19J6. 00 
BRa" 84 71 -+ I} 16~OO . 256,,00' 
DT28 (,7 131 .:.. 64 61.00 }721 .. 00 
ZR 29 TO 72 ~ 2 . 1 .00 l~OO 

. ~.18 
~3· .00 

1i==9:818c.oO 
~N.1636.3.3 
<r~()45 

Hot algn1f1eant at the 50~ l&vel 

16$ 

.-r- • . " » . 

• 

0:,._ .. -
J,N _'i 
2° .1,2. . 
J 6 . ..,1-

:II 2Q.~ 2 , 2 ';' 

Cfi-::a 2,2.:37 
ilL .- It'{ 

t= --J.. . .2 
era 14 

_ .~6.~ 
'2 .3.; 

t :;: a .53 

«if-

.. 
:;: 

..-
t , • 

t= 

u 
~N- 1 
hp-·!R 
J6 - .t 
_!:to. -.-It.S . 
. 2:24 
18 .,06 

141"'" ¥~ 
~ M 

:f~"gg " .,. . 

t :: .16 



SPATIAL AID HE.A$OllDG 

ODOUPl 
BiA801-

5PACBING .11'68 .. 
S R B · S-R1X X2 

BR 8, }O 50 ~ 26 ... 84 720~'9 
e 4,9 '1 62 •. l} 1:9.J.6 }O1.1l 
NG 16 31 52 ;2' 11.:84 '18~21 
'PA 64 J2 5-\ . ,10 :; .84 14.15 
F.R 4 ;;, 55 ~1 57 ;i6 3267.'21 
VJ 101 4067 .:;>4 21 .,84 TI5.,G!f 

Z~37 
1,,1[~.l6 

z=51~62.s6 
:-N=9:L()·..48 
tf~3'a.17 

lIq) t .1:gnif10,antat 'the 50$ 1e vol: 

GROUP 2 
REASOll ... 

SPACE ING Ittl.68 , 
8 R Rl' 8-11 X Xl 

Pet 52 50 8')2 54 .~02~7Q .~5 
GR ' 65 }4· 57 . '8 14.·5(), ~UO·.25 
KD 95 2. .-0 ~5 32. 50 l05"i .. ~5, 
;¥&l;t ~i ~ t~ ~~:gg ~g~. :;§ 

·R 72 ~9 ·49 63 .50 .25 
~ 

2.=l.3S' 
1=22 .50 

~.~1l.9.e5 •.. 5. 0 
~S=8ZQ.9.2 
\f 1Z;l'28.65 

S:1gn1tlC'Jnlt .t the SQ%levltl 

\f
14 

., 

.. 

.. 
(Y. · 

t .. 

t=· 

~69 

" Sf 
~f1 ... ' i 
J.9 '~U· 
~ 6 - 1 

~u. 
2 A>~ 

:L3.41 
1« ..... Jl 
12 
Cid t,1 
6 ... 16 

:r3~41 

t .;IJ ,.46 

<fJl \& 

,. 
~. 

t-

=-
t*' 

(f 
fN ,- 1 

.'~.~~ 2. ; 
12.79 

~! ... M 
1 2' 

<Jd if, 

H'1~ 
1.70 



8PArIAL .o.D .MORY 

GROUP 1 
OH-

SPACI CHI 84.61 
s }It . JIll: ' 8-lll 

B. H. ~. l. · . 1.0. \1 ~. ; .... KT' 49 8 31 . '2 
IG16 9 42 .'. ". 
PA ,~ 6 28 ~ 
RR 4 8 '1~l 
VJ 101 8 '7 1)4 

.. 
SAl1.J.9 
1"24. ~8). 

X X2 
11·.17 124.77 
12 a~ l~4 51 .. . . ;1 ~ • • , 

9.~7 84.09 
11.17 124.77 
is'! • $} }}44 .. 31 
'9 ~ 1 '[ 15,)4 . ~g 

»=Sl16.84 
v.J?,ndl .. ~ a .. . 1;),7-. .. ..... : 
~ 29.9 " 

Slgnl.f1<t,ant at the 50j level 

GROUP 2 
MiK-

SPACE ORT 1Ix4 .. 67 
S M Rl 8 -&1 

PG 52 11 ('9..21 
GR 65 8 '1,.28 
KD 95 8. 37..,58 
BHa 71 5 23 .. +8 
yt' 1, 1 11 51 #30 

ZR 72 1.6 1'5 ''''"' 

a-· 1&4 
.. Jo .. 66 

X X2 
57 .. ·66 ,,24.68 
2·~'6 7.(18 

'27.34 147.48 
17 ~,~ >00.68 
49~'!~ 24,4 ~45 
'l!:.7:. ' ; 66 " .. '.,,7. ' ';.; ~ ' , ............. /.00 

S-19k~t .Jl' 
~lf*13~ .$6 
<r= ,36 ,.39' 

S:1gn1f'leent at, the $0% 10:"e.1 

cr. · .. 
'*' 

<r. 
J( 

t-

'. 
t ., 

0;-

•• 

.. 
0 11= 

t,. 

.. 
t , · 

'< '.' 1'.1.'0 

c:r 
~ 

JI .. 1 

22·98 
~6 - 1 

~
" ' 8 .z .•• , ... .. 

,~ .. ' 
13.,f 

IL - • 
1., ' 2 
ad • . 

e··~ ., .... , 
1.tJ6 

a-
r ... 1 
)6·;2 
{6 - i 

tI···· . ~ 
' . :.' . 

16 ';2i 

~. -, .~ 
. 1 . CTd · 

~ .. ~~ • • 
1.:8:9 



..... '.' 1fzl.'" ·43' .' , , . - . ~ . - - .. 

81) 11 ~ .• " " IT lit. 1+' 
JD ?G. ·lOG 
PA" 11 
RIta Sf 
Yl 46· 66 

wotm AID· IEASOJWB 

Be~ 

ias yl.,.;a 
.. 20 
.. 12 "",. 

R 
'W\. 
~ 

'J1 
II 
:J2 
x' 
40 

'7 " ~'':7 

+45 
+"56 .-

. ";'228 ...,"'.00, 

X 
18$ 
;;U: ' A\A 
IP,VV 

31.00 
' 7~OO 
14.GI 12._ 

:il 
,~.oo 
'76.00' , '96i~. 
49.C» 
~I·OO ~ .. !I . .. ' 

1JJ..00 

~:~78!te& 
.. .1.'1 . " 00' -......... . 
<r .• 20,.45 - . 

Slptt1C&1lt of the 2$ IrAl 

WOM Wxl. 4.1 .~a­
~ 

OD) w w1 R 
PO Yl » $0 
aa .. 66 "., 
II) 20 29 24 
ilia " SO 21 
Dr 28 IIJ 51 
za 2.9 41 29' 

w1-B 
+' 
'. 32 .. .S 
+ 29· 

11 ,.. . 

.12 
., 

s ;;'10 _.n.66 

x .,. 
$.66 ' 15.00 

20.". w.~ 
6~" 1;4.36 

17 .34 JX)~6e 
22~" .A3~41 

.34 ' ,.12 

~1.341.J6 
-=:-w .224,~J6 
<T.l4.t9 ' 

~t1cant 'of .tl!t.e SO .. lewl. 

1,11, 

0-

Oil- ~H - 1 

.. 
• 

<r» 11K 

t-

• 
t-

(h ­
I .. 
cr.· 
t .. 

:. 
t-

ZQ h$ ." , e 

J6 ... 1 

~~ 'O: .. '.' ' .... ; 

9:'1 .· 
&1 . : • 
f"~ - .2 
~ 1& 

~J1! ,.' 
4.1:6 

0- . e . 

~N ... 1 

~ 
-r.l4 
6.69 

'f\ - II . ··· · 6 
cld • . 
u .• 66 
'5M 
1 1·t:.. , . ,"I-
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IEASOBVB AID lBI<Itt 

.1Iaaoq Jlx2.T1 

011:) • Xl 
BR 10 ,28.: 
If 8 22 m, 25 
PI. 6 l'I 
0 · " 2a 
VI .. 22 

.. ~ 
1q& 

a 
30 
'Xl 
31. 
)2 

" 4& 

..." 1112.17-,,,,JJ'" 
1lW 

Gltl) • 
PC J!'1 
OR: 8 
II) 8 
BRa S 
D'r 11 
ZR 16 

It-
41 
22 
22 
14 
30 
44 

B 
~ 
34 
24-
21 
51 
2t 

wi 
... 2 
,,.lS 

+' +15 . .u 
+lI 
" -.71 

x 
lCl) •. SJ' 

2.1'1 6.... 
2.11 L., 
S.11 

x2 
111 •. 19 

I .. """ .···~f , .. 46.', 
4.rl1 
,).·1; 

26 •. " 

1l~""J) .-­~ . ., .=20).", 
-:-1 .'.91 
<r4.82 

Siptftcaat at tbe 1% ~l 

.... 1 

+' .12 
• 2 .1 
.,.a 
~l' 
.~ 
I.',DO 

X 
2~~ 
1.00 
).00 
2.,00 

16 •• 
20.:00 

~ 
4-00 

49.,00 , .• 
~oo 

. 2.".00 
4QOJ)Q 

s.*1U.OO 
-=- .-1_120 J.l 
()=10.91 

([.-
-

<r •• ' 

t '. 

.. 
t • . 

0::-­• 
• 

.' 
<li <. ' 
t .. 

.. 
aignit10aAt of the 59' 'leftl.' t _ 

. . -

t13 

5.82' 

16 ... i 
2.60 

-1 ,- 142 
t U_? ·· -

CTd. 
It·~ , . . 

4.9} 

() 
~ 

iii ,.. 1 

l() .9l 
f ,6 .... 1. 

lleg 
' e. ' .. ' 

1+.90 
,)tJ. ~ .. t; 
. Ucl )I 

~·~8 , .... 
1 .. &2 
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