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Sffaetiv© aduassfcicm aatka t© t l i t i t fcfca aaximam daval-

©fimatst of avary bay «M g i r l in tenia ef hia uniqua nature and 

aatds . Teachers, dadiaated te tha tduaatian of aaah individual 

child ragardlaaa of tha dtgraa to which ha may differ from 

others, ara avars t f aha f a i t that I t i s no laa tar an aecsapt-

abla practice to apply tha s « # standards to a l l ahildr*®.* fa 

this and, a ganaral • ncwled • e of hour stedaiste think and laarra 

ia not oufficisnt. Bather, specific lnfamatlan as te tha 

dogree of. dlf format to tha lijaUrtdaal child i s saeeaaary. 

Asida from tha *aMM9tlanal* tMldrta* awry tXatsroom intluAaa 

both those students i&etsa dlffaran«f#« mn'm th»» unable te par-

form at the avaraga laval at w#ll is® thata whoa® <5i ffaraiMsta 

allow them te perform ab*«r# tha avarac©. Thus, tha r a a l l t t l t 

educator, admitting tbt fott of iatMridatl dlff arantaa t i s 

faead with two tasksj f irwt, an sdeqaeto idtntlf iaat iai i of tht 

ab i l i t i e s of children, anl e««ond, tha proper provision for 

adtttatlag thaaa groups af ter fchay bars temn ldantlf lad. I t ia 

tha f i r s t tatk whlafa i t t f interact t© this study. 

Many di f f iaa l t laa ar© anaeuaterad in tha ldantlf iaa-

tioti protasa. A ffl»4«r pr^blara a t i l l i s tha n i te r t and argavw 

i ta t i an &f intelliganaa* Valuta* have baais written ©n tha 

subjaat 'but i t t natera nwalna a syatery* Xha oldest nation 

conceives iatel l igtf t ta a t a unitary tanatf t which rasarda i t 

as tha ab i l i t y to Integrate aapartaaaaa into Maanl&gf&l aholat. 
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or tha adaptabili ty te nm s i tuat ions , fh l t hat praraa i»»«f-

flclent for prmeticsl p*srp©»*8s. 

Another la tha tea-fa e ter thaory basad an tha alaaa* 

rate a t a t l a t i aa l procedure of faator analysta as proposed by 

Spaarssan and Yarooa.. Xt tb tar la ta that maaaurabla rar ia t iaaa 

in mental capacity aaald a t aaaaun&ad for only by tha a»»t*asp-

t i e s ef ear te ia £ factors ©r a^et if i t ab l l i t l aa In addition to 

tha £ factor or gtsaaral a b i l i t y . Tha l a t t e r i s e©naid«rad as 

a for» of mantel auargy pranaut bat aat aqually aparst lra its S, 

factors which ore operative it* specific s i tuat ions . Although 

acceptable, th i s th#ai?y »aew« to hart baam laauf fiaiautly axv 

plarad for praet las l aduaatara. 

fa date tha *»#% widaly aeeapted axalanatlaa I t tha 

multiple-factor tatary ©f «feiah fhtaraten® la t;.a arinalpal 

apetesa&xu th i s fehaary $a»teltiass t tvaral ^primary sseatel 

abi l i t iaa* vhiah iaalwda awah faeters tat spat ia l ra l t t iana* 

parcaptual spaadj, matter abi l i ty* varaal «aa&ingf ward flue-asy, 

rota auaaary, and lndaatlcttt* Individual diffaraisaas in i a t a l l i -

gaaaa may l i a In any or a l l of thaaa aapaeta of In ta l l lganat . 

Thus a to ta l score vhlch la tatalnad in a Mantel ab i l i ty test 

laavee much tha t rawalrsa to ba k«*im bafora a eorroet asseas-

want ©f a aubjaat 's r a t i ab i l i ty to parfoim as** ha mada. IN*© 

individuals abtplating; tha aaant t a t a l aaora »sy prow to ha 

vary difforeat whau tha l r aarfaraanaa la anaXyssad aora spael-

f l aa i ly . St aay tttesjpt a t aataurlng gaaaral iatelllgpnaa 
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laavaa eorce in ta l laa tua l parfomanaa uaaaeaantad f o r , an& any 

attaapt te maaaura narrotwr ab l l i t l aa separately paints to 

aoaathiitg thay hava i n aam»n aapaaially whan aearaa ar t ear-

ralated pos i t i ve ly , fhara i t a graving real isat ion that tha 

guaatios ©f var iat lan la individual a b l l i t l a a daaarraa aariowa 

cons id ©ret ion sM should ba investigated i n i t s a*n r i g h t , i t 

is assantial that inquiry ba aada aa te tha axtent af var ia­

t ion wi th in tha individual i f hia baat parfomtnaa la te ba 

a l le i tad aeada^ltal ly. 

Tha basia t t awp t l an aaacadad ganart l ly la that daa t© 

rapid growth and Alf forant lat lafc, tfat natara and acatpatltlaii 

af aaatal ftsaatlaaa ahangaa a~rtin«al*«Xy m& rapidly at f i r a t . 

By six years af ag®# various tw t ta l praaataaa ara arganiaad 

te tha extent tnat taaa fonul tehoalln^ tan b# attempted. 

Bvaa as thay baa©®a atebla, thay aaatlimt te graw steadily 

through childhood, wi th tha r t aa l t that a s l ight aaaalarafeian 

has baan obsarvad In aamtal grawtte batwaaa tha alghth, n in th , 

tad tenth yaara. At tela t i a t * tha va r iab i l i t y af I n t e l ! ! -

ganaa aaores lnaraaatt* I t Aaeraaaaa during the lata tasns 

and aarly twenties and oyrrant studies ssarn to ]r*diattt titat 

thereafter tha aaoraa far mmy kinda of i n t a l l i gaaaa ramain 

•fcaady or iaeraaaa alawly throughout adult l i f t u n t i l &*m»-

eanee. ffea rate af daallna varies with tha kind af mantel 

ab i l i t y sad tha part iaalar indiv idual* fhaa tha natura ©f 

aantal t M l i t i s a d l f f t va at various aba tat af U f a . and 
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although the r a t e * af ahanga vary bath with aga and tha ttpm^ 

aif ia »antal funatlant af m&h. individual, tha ovar-all traada 

af inararaant ami daaraatant a r t alMiltr« and some periods ©f 

growth *v* a h a r t t t t r i t t l t t l l * mom ttebla than otlwra. In tha 

foea of the aa genaraliti#« tha pr*atlaal te»eh#r ha a n@ad for 

»©r« apeelfia facte tanttrnlng thaaa tranda i f gni&ne® gsrsd 

teaching ar t te ba ®ffaativ& at par t laul t r phassa of aebaaX 

l i f e . 

Sinaa i t l a a faat that auuqr a b t l l t l a t t ra involved In 

avary learning ascparianaa and that tavaral abilifciaa e-mt& inta 

play in aach tehaoX smbjaet, mm& ab i l i t i e s may b«* isara | s -

partent in ona mi j aa t «nd la ta import»?jt In an©iter. A apt* 

cifio Imoaladga of t h t t t t b i l i t t e t vtuld halp those ang&g©& 

in th® adue&tlan of ehlldraa te imdarttend tha luaming praeats 

and thus aid in daterainimg prapar aiatheds and praaadur#® af 

teaching, tha natvtra of te&tbtaisai, ®rd tha organ!astion of a 

practical turrlailuau ttedaniably many lntangtal t foatart play 

t rala in teaming bat tha faet tnat i t daaa dapand on ©arteln 

abl l i t laa t laa j a a t l f l a t attempts a t evaluating thaw to soss® 

axtant. 

Aaaaptlng fharatena's thaary of intel l igence, th* pwr-

paaa of tha pra«®nt atedy i t te axaaina.tha s tab i l i ty of tha 

pattern «f i b l l i t l t t afolah bays and girl® af tha nlddla al«~ 

siantary &?*&%& u t l l l i a whan ft aid %rith ldantiaal tea&»* Ap-

praathing «-hs prablaiai with tha varisblaa of grsde, tax, and 
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academic tehiavamant bald tanat»&t, i t will easplara tha paaai-

b i l l t y af tha ©m»rg;an©e ef a s»r» definite pieter« af faaatel 

ab i l l t i a s operative in tha intel l igent bahavior ©f ©ver-

tohlavers, average atjhlevara9 and undaraehlevert* ^ttesspte 

will ba -nada ta answer tuth ajueatioaa «s»* 3D© bays and g i r l s 

use ab i l l t i a s te the snase dagrea whan faaad with similar t a t t e r 

Is thara a greater var iabi l i ty in movm among bay* t t differ* 

ant grade iavalaf $mm$, g i r la? Are the primary wental a b i l ­

l t i a s being as sffaativaly ated by bay* m& e ir la within tha 

undara thieving groep a a thay are within tha average or ovt r -

eehieving groupat Itar® tiaqaly s ta ted, the f>rablem raaolvaa 

i tself into th© fallowing question* la there a difference in 

tha prissary mantel ab l l i t l aa aallad inta play in tha parforB-

%nm of similar taaka by baya and «rvirl» af variawt lavala t f 

achievement in graces fo«r, flva and a ix t 

fhe f i r s t chapter of th i s afendy attempts ta giv® tha 

background af the prabXwt. I t present a a taraa review of tl«® 

l i te ra ture with reapeet te research relevant te tha problem af 

aental organisation as inflisanaed hy tax, greda, «n«s tcnlta** 

aaat l eve l . The batla hypothesis la pa ten ted # 

Chapter two aat l ine t th® oroeedura used in tha sa la t -

tlan af tha atsiplt papulation, th t «3<*sartptian of tha sample 

i t feUawad by Inferaaatten with respect to tha tools utad, 

their administration, and tha a t t t l a t i t t l method aaplayed far 

tha analyait af t in da t e . 
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The ratalta of the analysis of variant© ©f tfct taorta 

tra pratantad in tha third ehaptar, This is fallowed by a 

discussion of tha date In ehaptar four. A lutnary and eonola-

tiant fallaw, with patatbla tepllattlant far an optimistic 

orientation taward developing tha potential intellectual re* 

sources ©f ehlldran* Several anggattiona for further reaaareh 

are aade. 
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thara i t a growing m*& which i s fel t by educators 

conscious of individual d i f f t r tn tea , for a plan to effect tha 

fulleet development af tha aainttl capacity af each chi le , te 

• l i c i t h is bast sent®! parfarsiama. the eomsaan denominator 

underlying tha failure t a find a tolat lan to th i s problem i s 

tee f ta t that mantel ©rganitetion i t not yet fully understood. 

Htatnred x«<L tlona data aat dlttinguiah between those who can 

and those tbo da aahlara te the i r e&pacity. Host educator® 

are agreed that intalUcaiiaa i t not a unitary t b l l i t y but rsthar 

a eas&lnfitian af variout mantel t b l l i t l t t «blab not only 

davelap a t different ra te t bat are present in different dtgrae* 

in individuals. 

while much r9#m?<>tx hat bo#n directed tawtrd this 

problem of individual differences In the growth, and organlss* 

tion af isentel a b i l l t i a s , tha raauita are far from being 

conelative. Hot a l l bmmn qual i t ies related to tha cample* 

factor* inherent in tha lasrnims process i t t t l f are really 

measurable. Tat evaluation or ajatntltttlva ®ae«swrc©ant i t tl«» 

aott mandatary far an objective study or individual differences. 

fhat, In defying abjective inataurtBtnt, t h e n factors have 

saaawhtt fjtpedad tha progress* af rteaarth in this 41 ruction. 
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This study prapoaes te take a closer look at the ques* 

tion af the erganitatlan 9t mantel a b i l i t i e s . By a comparison 

of tha primary mantel t b l l l t l a a operative in atudeista at dif* 

feremt atagea of tha learning proaaas, poesifel^ variation In 

the ate of atentel ab l l i t l aa my appear as reflaated in tchaal 

tehlevenent* A eeasblanae of dftfinlta pattema of factor® mmf 

emerge for various groups vhiab could serve as guidepoat© ta 

stethods and content in order te produce wsai&isua aahieveaiant 

far each Individual, Since fc&a variables af sax, grade, age 

and level of achievement nacaatarlly will coat Into focus, a 

review of th© related research found in l i te ra ture i s here 

presented in tha falXaaing orders 1) Xftraatigatiaei regarding 

mantel ab l l i t l aa as infl«anaac' hr *9*t ap t , tnd grade j 2) 

Stadias eoneemlng ntntel a b i l i t i a t and aahlavesisnt; and 3) 

tha summary »M hypathaait. 

X. Mantel Ahilltiaa* Sax, &ga, t rade . 

Intelligence end tha argaaltatlon of i t s factors as 

related ta differences in t«% and inareea® in age m& ."rada 

laval , has been the gaal of many invett inat ions. 'While i t hat 

never been proven which tax i t superior, there i s evidence 

that sales are superior In aaa* reapecta and females in others 

sad that Intelllgeiiaa dcvaltpa fraai a gtatral ab i l i ty to ape* 

t i f l t t b l l l t l e a at age increases, Ceatplete agretfflant by in-

vaatigatera i t not always found* 2ha f«Havln& t tudiet support 
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tea hypothesis of daralapswttsl differentiation of cental &bil~ 

l t l a s with increase in agt ®n$/>&r grade end have reported tax 

differences. 

Bayley* t*mteitdi that *'Intelligence appears. . . to ba a 

dynamic eueeeaalon af developing funetions with tha more ad~ 

vanaed m<& eawplax functions in the hierarchy depending on the 

prior a l ter ing of aar l i«r aiwpltr ones.* This hypothesis 

sterna from her intenaiva «tudl#s on tha growth of intel l igence. 

Of interest here i t her longitudinal atudy^ af a group af 

farty children who had been, tasted a t aoat or a l l of tha th i r ty 

eight testing age® from m*9 ta eighteen yecra of age. Since 

tha attention had bam foamed primarily an the aa® change* in 

var iabi l i ty at InteXil^tmaa teat scora® anU en tha Individual 

consistency In re la t ive score®, the author ro^arta finding aant 

nags t i r e evidence whlsh a&asit to indicate that there are no 

cone latent trends in tha var iab i l i ty af scarce during p»ewth» 

fhara appear te te »m® periods during which tha t h i l l tit® af 

children are horaageneeut, and othara in which g n a t irdividual 

differencee appear* fbeaa periods eecsa te be inherent in tha 

process of mantel davalopiaant. fNartteraan, i t la postulated 

that the greatest bawpwsaity in scores occurs far a function 

1 Haaay Bayley, ^On the §rawth of Intelligent®*, in 
ffaa teaylean ^ayaha^a^A. Vol. 10, a©. 12, i'ec. 19$$# p . 80?. 

2 — « ™ * t "Oanatetenay «M Variability in tha Growth 
af Xatelligenae from Birth te Eighteen, ¥99*9*, in the Jiaarnal 
af Oaaa^a Payeba.fr«y» ^al* T$» ***** i ^ * # P* 1 6 5 - W . 
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whan I t baglnt te dtvalap* the scores seen* to be mst dispart** 

9& when a funatlon la in tha praeata of developing, b ut whan 

those who a r t growing rapidly in that function a r t not yet 

aature. Aa tha tlewar*$rewiag individaala reach maturity to 

tha tassa function, tha differences «g*in become aaaewhat ra**' 

t t r i e t e d . i f teste *m*mm thata ab i l i t i e s adequately, i t aaay 

be aaamaad that tha fluctuations in aaoroa ar t asueed by the 

progressive development and maturing of *>ha various typos of 

intellectual a b i l i t y . 

tomtr aomparad twa hundred pupils a t each of four 9m 

levelst seven, nine, alevtn, atud th i r teen. Hit resul ts con** 

form to tha trend expected an tha basis of the hypathesia of 

developmental differentiat ion. Be f9\m& that et the age of 

seven the v t rba l , reasoning, and aaaeary fe t te rs sr© similar te 

those found at tha agt af nine, the absence of a spatial 

fat ter l a tha seven yaar old group la explained as being due 

te tht absence of Ites&a logically dependent upon a subject's 

sptfelsl t b l l i t y in tha age t tv tn bat tery. At tha tga ©f nine, 

tha memory factor, verbal and apatlal factor are found te be 

similar ta that at age t l t v a n . Tha reasoning factor differs 

frea that af aga th i r teen . At aft eleven, tha jaaanlngful 

factors found ware verbal , a p t t l t l , ®n& aseasary. Far tha aga 

3 ( i l l V. Jboat* *A Factor Analysis of the Stanford-
Binat t t Faar Aga £*ral«*» In ravcbaaastalam * Ifol. Ik, Bo. fc, 
»aa# l*k% p . «*9*S31« 



msvxxv of SXTKIUSUKR 5 

thirteen group, six ftatara es*trge<s~-tha verbt l , senary, visu* 

a l l sa t lon , spat ial and two reasoning factors. In th is study 

tha laaa af a general ab i l i t y with advancing age was Indicated 

by tha acre elearly defined group factors at the h i t t e r ages. 

fhe author explains this thus: 

...While i t «ty be ar®ued that tha factorial tolution 
depends vtp®n the 1 teats included and does not noeeasar** 
i ly reflect underlying patterns af aentel ab l l i t l a a , 
I t navarthalats aeexsa raaaanabla that tha nature of 
tha itama aeltcted did depend upon tha mantel organisa­
tion ef aab.facts in tha atendardlaction gronpt, That 
wt find more hoaagenaout items at tha younger age Xevela, 
and appropriately laaa dis t i l a t group f actors tjtargaJa 

B*yan*a> ttady tappartt this finding far tha found t 

considerable dagraa of hoaoganalty in tha cental t b i l l t l t t of 

one hundred five year old h9j» te whoa aha adainistared eleven 

teste ef immediate natsory* Thoa« teats ware as closely re la te 

ad te tha verbal f t a t a r aa they ware ta each other. 

fylar® laquirad late tha possibi l i ty of similar pat* 

terns ef primery atantel ab i l i t i e s in tha same aubjecta by utana 

af equivalent ^ri^xtf Kta^^.AJa^^laf, T^fa* ^heae wart given 

te eighty three faurth grade children who htd taken tha tor* 

ntperading battery in tht f i r s t grade, and to one hundred 

k Janet, ,%J4»« p . 316. 
5 Allta X. Bryan, "Organ!tetion of Meaary in Young 

Children*, In AyoMvqs of Faycholoay, Vol, tk, Ko. 162, 1§&, 
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twenty-aeven eighth gradtrt who had bean tested by th is bat tery 

in the fourth grade. She reports finding no contlatency ovtr 

the three-yes r period between tha f i r s t and fourth g*9&9 levala, 

although t h a n was a considerable amount of change in indivi ­

dual cases. However, tha relationship between the fourth 9rM 

eighth grade patterns w»» algnlfleant, again suggesting tha in­

creasing s tab i l i ty of individual mental ab i l i ty patterns aa 

age progresses. Tba correlations between scores for tbe acme 

•pecis1 ab l l i t l aa were higher for older then far tha younger 

sgt lavela . 

In a study af mantel organisation aaong school children 

Schi l ler ' used twelve testa tuah at arithmetic computation and 

reasoning, vocabulary, sentence completion, stasia, analogies* 

reading, aita^drtwing, and cube manipulation te study Intelli .* 

gtnae In small children, Vbate testa were adnlnlstared te 

three hundred »lnaty*f Iva nima year old boys and g l r la in graces 

three 9ii& four. Tht resul ts showed no re l iable sex differ­

ences in the ab i l i t y te handle verbal eancepta and tha only 

numerical tea t which showed a reliable dlfftrance in fsvor of 

tha boys was that of arithmetic reasoning. However, tha bays 

had what was dascribed as "dlffarantlablt* spat ial f e t t e r In 

tha verbal-spafclal and tha numerical-spatial t e s t s while tha 

t B, Sahiller, w?arbtl, Iftaaariaal. and Spatial Abil­
i t ies af IGaai^r CMldrair, la arahlvea, of ,.?tytba>ljBgy. Vol. S% 
Ho, 161, 1931., 6f p . 
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gi r l s bad a "dlfferantlahle* verbal fa t t e r in these mm testa. 

Than was na spatial factor t®m<& far tha g i r l s . 

Thrae yetr t l a t e r Attn® rt taoted as aany of tha original 

subjects aa wart available whlah a t h i l l a r used in the abava 

study and found t h t t with tht ®sm® battery given t a seventy«*nlaa 

boys tnd elghty-twa g l r l a , tha interaorraiat lon between teats 

was lower at tha tga of twelve than a t nine, aspaci t l ly batwasa 

verbal tnd numerical t a c t s . Tha average of a l l carralat iont 

was .^6 for baya at tha a^t ©f mint and .5? far tha g i r l a . At 

twalvt years of ago th t average t&t tha boyt was .1*1 tnd .51 

for the g i r l s . This drap in th® correlation coefficients b#* 

twaan tha two ages was aoaaldarad s t a t i s t i c a l l y s ignif icant , 

thus showing the i&ereaat of specific a b i l i t i e s with advsnalng 

aga. 

Upon investigating three graupt of over seven hundred 

baya and g i r l s of agea mint, twelve and f i f teen, Sar ra t t , Bryan 

and Ferl^ found that Intareorrelatlont taaong ten mantel teats 

(alx memory and four non-snemory) decreased for a l l tas te for 

bath bays and g i r l s between the tgas of twelve &m^ fifteen a t 

did tha seen intereorrelation of each of thei r subgroups of 

testa far these age levels*. However, the data thowa a decrasae 

g S.y. Ateh, *A Stedy af Change in Mental Orgtnl&ation®, 
i» Archives ftjf, fMl^Mm f*** «*. **• 3.95, 1936, 30 P« 

9 H.3. 0 a r n t t , A . | . Bryan and R.K. Par i , "Tha Aga ^aa* 
ter In Simtel Organisation®, In Archives of gtrchalo^y. vo l . i6# 
Jte. 1T6, 1935* J l p* 
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bttween agta nine and twelve for ,-trlt but not for baya, ©nd 

tn increase of mean intaraarrtltfcton ooefflci®ntc of a l l teata, 

...Our inabi l i ty ta separate re tent ivl ty from genansl 
intelligence at the three age lavela which we have in­
vestigated »w& tha findings that tha role of general 
ab l l i t l aa la minimised In favor of special a b i l i t i e s 
as age increases, arc th® oast significant resul ts ef 
th i s study.*** 

Eiehtrda*3, verified these finding® when he analysed 

Garrett 's d t t a . Hia solution showed a consistent shift towards 

dlaereettenees with inenaae in age for glr la »M though tha 

easie wtt abatrved for the bayt, ha fe l t tba picture was oat as 

clear beeeuat of the low variance. 

Clark12 using thnratanate teat ©f Primary Mental AMI* 

i t l e s atediad the abangea in tha f a t t e r patterns af three hun­

dred forty-six bayt, ages eleven, thirteen and fifteen with an 

X.Q. range ©f 83*11$, an* fra* varying aocia-taonomia larala« 

Clradas four te twelva wart saatpltd, there wet a s t a t i s t i c a l 

signlfieent inerest t with age in the mean scores of the six 

components (number, verbal, nsm&wy, space, ward, fluency, and 

reasoning) as a l ta a consistent tendency far var iabi l i ty of 

999r9B in each component ta increase with age. Tha greateat 

amount of change through these age levels was in word fluency. 

10 H.a, O a m t t , tl„s,l» M<W P* «9» 

11 *.b\. Biah#rds, "Oanatia Jsmrgtsaa of F u t o r Speci­
f ic i ty*, in FtvchometriJai. ¥©l. 6, i.o. 37* 191*1» p . 374(2* 

12 ft ,?. Clark, "Cbangas in Hsntel Organisation with 
*g*% to Archives i f f tychalofsr. Val. t | l , Fa. 291, l $0 i , 30 p . 
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Reasoning 9tnH verbal ntajning were next in order of magnitude 

of ehangt, while memory, spec© and number exhibited tha l aa t t 

amount ©f ehange. tht memory factor was l i t t l e related te tha 

other faatert t t any «g® fram eleven te fifteen and mowed no 

tons latent change within tht age rangt* However, with t a i l 

exception, thara was found a consistent decrease in tha inter* 

correlation among six a b i l i t i e s t t tgt Increased, &w& th is 

trend was net influenced by tha general intelllgasust of tha 

subjects. 

The ralat lanibip of reading and th© primary tumtel 

factors was investigated by Basad ®w& Glyater^ «&%& a group of 

tighty«atv«n fourth gpadari. Tbay found a t lgnlfleant t o r r e -

I t t ion of the reading ab i l i ty with th© saaaturtt of tha Friaary 

I t n t t l Abi l i t ies Teat with tha exception of the apace fsatar* 

Helehard'tfe adadnlstend eiejbt teate designed te cens­

ure verbal, no^bar, and i p a t l i l a b i l i t i e s te !%$ boya and gir la 

of ages nine, twelve, ana" fifteen in tha achools of suburban 

Saw York. Inter torra l t t iena dropped In the group of twelve te 

fifteen year old, but thara w&a m i nane te frosa agea nine ta 

twelve for bath baya and s i r I t * Thtt »pp9Pimt aa&tnd l t t in i 

13 ©uy t . Bond and Xbaodort Clymar, "Xnternlatlanehlp 
of tha $RA Frlsaary Mantel Ab l l l t i t s , Other Kentel Chant terlt* 
t i e s , and Blading Ability*, in fourni^, of rdaaatAawfr Haifa rafrj 
va l . &9* Me. 2 , Oct. 1955, p* 131-13©. 

Ik Susanna leiohard, "Mantel Organisation md Ag® X*@v-
e l t % in Ara^v^i, af f t jaMfflgt M * ^* **• z^> x<^» ^ *• 
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nay havt been due to tha superior nine year old group. 

That a b l l l t t t i btcaast i p i e i i l i i a d with increasing aga 

wat attested by two stadia® of Thurttena. In tha a e r l i t r 

studyl^ whan f i f ty-s ix teste ware administered te two hundred 

forty students, ages sixteen te twanty^five, tha corralstlons 

among prlsaary factors wsirc vary low and the author concluded 

that they were aatantial ly Independent. 

In a l a t e r ttesTjr** In which Thurttena and Thurstena 

awasurad 1,15k eighth grade children with sixty teats, tha su<* 

there axtneted tan f a t t e n which they la te r reduced to six 

prlaterles and a mmn&~9T&9T gamral faetar which they ident i ­

fied ae probably a^uivalcnt te the & af S p u m t n . 

Using subjects from tha nine te sixty year range, 

S t l i n t l ^ ^ investigated th® s tab i l i ty of mantel factors . lie 

found that tha verbal an& perfara&nae factors of tha Mecfealer 

test were oast consistent; that tha average of the subtest in -

terearrelttloiui decreased from age nine ta twenty-nine and then 

lnor«t«td up te tha age af fifty te fifty-nine$ and that a & 

15 I»*I*. Thuntena, wFrl«try Mental Abi l i t ies" , in 
Fff^a>t|tatria .^ragnnfea,. Ba. 1, Sbiaaga, Uhlvcnity af Chicago 
Freas, 1933, ix-121 p . 

16 L.L. fbaratene and T.ft. Thursteno, "Factorial stud-

t tga , Tfeivanity of Chicago Fra ts , X9&X, v*9i» p . 

1? Benjamin Ballssky, ®An Analysis of tha Mantel Fac­
tors af Fariaut Age §napa frati Hint te Sixty* $ 1& general 
tMIf^MM;M9mm^MM$ f<&« S3, Feb. 191*1, p . X91~2lE* 
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factor seesaad te ba present a t t g t t nine tnd f i f ty te f i f ty -

nine but was not disclosed for other &ge groups. Ht concluded 

t h t t i t could b t steted that the mantel t r a i t s change tad 

undergo reorganisation ovtr a tpan of yaars. 

Habaaa** astploylng tba fy^sn ^ , A » U W » . 1 ^ * J % » 

found that tha gir la in gradat eight and nine imd a CH of 5#&5 

and k.31 1& word fluency aa compared to tha bayt of tha a suae 

grades. Tha mean® of tha bayt resulted in a OH af BM and 

U..99 for tha spat ia l ptXatiaai t e a t . Thara was el a© Indica­

tion that tha gir la at tha s &m» age and grade levels exaaad 

baya sl ightly in mtaarlctl f ac i l i ty while tha bays 9x999$ tha 

g i r l s in verbal iaatnlng. Tha ninth grsde ssesna for both h9j& 

and g i r l ! a n higher than eighth grade imm» In a l l of tha 

primary sent a 1 a b i l i t i e s axatpt visual memory, thus Indicating 

t h t t these t b l l l t i e t lnaraata batwaan tha age and gnda levels 

represented. 

Tha research af lavlgburat &M Snata^? rcvatl td aimi* 

la r r a t u l t e . Again, using th t Fff|. tests they found thi r teen 

year old boya in grade four ta nine, te axtel in spat ial testa 

while tht r i r l a were mperi®* In reasoning, numbers, ward 

18 &9m»» I . Babtati, **Sax ftlffbranaaa in tht Primary 
Mental Abil l t ia» , , , in Jourmt,! .of.ffdwaa^lattil gaaearab.* Fol, Ulf 
S i . 2 , Oat. 19&7* F» 12a**X32'. 

19 ®#^* Uivijfhttrtt « d F,R, Hiwasa, wB®ittloia Between 
Ability *w& Social S t t tu t l a a Midwestern Commit* 1 IXX. F r i -
a t ry Cental Abllitlaa*1, 1® Mmfk tf/6>fH\»JMM»«^ W ^ V W K s 
Vol, 35, $a. ii, April wt?# P» 21*1-21*7 • 
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fluency, and visual mcsaory, Th© ©exes were equal in aonpra* 

hension. 

tesr° reports stmt dlffannaat in taxna after admin­

is te r ing tlwhta©n d l f f t n n t teats uwas tekeai tha PHA te 736 

f i f th graden in tha schools* of Saw la rk . Xn t h i t sample g i r la 

%ew& to be superior te baya in raiding aaasprehamslon. Soya 

and g i r l s da not use tha s « c pattern af t r a i t s in a r l th to t i e 

probleat-selvlng, the girla mm, te be tbla ta tarry out funda-

fflanttl proaetsea in trittaaatla but tba baya are superior in 

solving problsaa. She farad a tpa t l a l factor far boys but not 

for g i r l s . 

Further evidance of tha different!cfcion of t b i l i t i t a l a 

alt© given on the sdult l eve l . Sebnaalf^ obtained a corrala-

tlon of .26 ba twain th© verbal tnd numerical faetera at tha 

callage level where he administered nine testa, five vaFbal 

tnd faur n u n t r i n l te 210 tal lage nm» eighteen te twemty-on© 

years af age. 

A tn t t i t l had similar resul ts with collage woman. &ha 

found the cer ra l t t l an between verbal aril jstaory te be -.085 

21 II.1* tabntek. "tba $le«sttr«ent af Verbal and Bfuaitr-
ia t l AblXltita% in ^Mym,„®L Zwttfufom* v»3.» 17, & . 107# 
1929* k*) S>» 

22 Anna Aneateal, **Furth®r Studi#s on tha ^isory Fat­
ter*, in ArtMvaa .of „>«rehale.flr. Vol. 22, l a . 11*2, 1932, aO p . 
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and bctwaan numerical and *aaory too b t .00, again pointing te 

the fact of a low carrelation between verbal end numerical at 

th i s Bg*. 

So far studies bavt been cited which support thi deval-

apmantal differentiation of ab i l i t i e s frm. :<enar*l ab i l i ty te 

specific ab i l i t i e s with i n t n s s « iu sge and same dlf'l'9?®&m in 

sex. However, not a l l n a i i n b which la nparted In l l t t r t t a r a 

upholds these r a a e n l trends, Tba following are seat axanplat 

af inveattnations which f e l l ta corroborate tha g t m r t l trend 

that with inaressing age there ippeart te be a gradual break­

down of general ab i l i ty into a group of special a b i l i t i e s , or 

that aax differences ar t evident. Canvanely, thay stress tba 

tsipartsnee of th© general factor Inert* aing with age, and find 

no slgnlfleant sax dlffartncea. 

One cueh research la that of C u r t i s ^ ^&$ af ter study­

ing tha aame group as Aach^ did, &lmgr99& with the ra ta l ta 

tnd postulates an increase with tga of the iiaptrtenea ©f tha 

general factor. *bia diffarencc wet accountec* for by tba faat 

that two different diff icul ty levala of testa wer# used. That 

tha eaty fom saty have pm&m®& a larger general factor than 

the diff icul t form did. th is would exonerate the role of age 

M N M M H M M a — I M M M M M M H M W I 

23 Hasan, A. Cur t is , *A rtudy ~f the Ht i t t iv i Effect af 
Agt »M of Test Difficulty Upon Ftetar F t t t e ra t " , in flenetla 

*k *••*%* m^SAk™ 30 P . 
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in the Curtis study. 

Chan and Chaar^ found in the i r atudy of a wide range of 

Chinese subjeeta frosa th® fourth grade, Junior high school, 

t tn ia r high school, tnd collage freshman c lass , that t M t aaua-

pling aanifasted increasingly simpler fsctor pttt^-rne with 

Increments in age and educational aval , While in tht primary 

gradt four factors vara identif ier as? genarsl, verbal, nuffiar-

ical sz& spa t i a l , those at tha junior high level ;:taabar«d threat 

general, verbal an^ t p a t l a l . At Lbs senior "oval t*/ly the 

general » b i l i t y end the spat ial ab i l i ty wcro evident. '£IA 

collage &F©up displayed but #nci th© general factor . Xhey 

concluded that mantel functions teemed to ba Integrated with 

inoreaa© in ago and educational l ava l , 

Swinofard^ found HO systematic changta in tha factor 

patterns ©f the two group* atadlad, Bba administered list eUf-

f e n n t t e s t e te tavtnth, eighth and ninth gradtrt and then 

aoatpared the aeventh and ninth and tha eighth ends ninth. Her 

results ancsursgtd tha tssusiptian that tht specific factor* 

becasie l i t e important and tha general fa t te r inarcaaad with 

age. Ho sex differences appeared. 

25 T . t . Chan tnd fc.h. Chaw, "A Praetor rtut*r of § 'fast 
Battery t t Dlff iamb Frac t iona l W v t l i " . In $mm%> ** ^ m » 
rarchoioqr. Vol. 73* ? ap t . 19t6» p» 187-199. 

2© Prtnaaa Swineford, w3rowth in Ctenaral and Verbal Bi* 
Jaatars frass Qn4e ¥11 te(totda u " , inJmmBX^lJMMMm^k 
ftBrtbalofty. Vol. 38, t o , 5, 1947, p . 357:^7^ 
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3urt2? and Brappalt*" postulated frais th© data resu l t ­

ing from thei r inquiries* that tine Importance of tba general 

factor vat pail t I ta ly roll ted to incraaant in ago. 

Xn his study of several n a e t n h t s , Wiaaair^ t t t r i bu t e s 

»tx difftrances or lack of them te th® method in Which tea ts 

arc constructed and ta tha fact that bayt tnd g i r l i ea«pire 

knowledge and sk i l l s l e l ee t iv i lp and tbua differ in tha l r per -

far&anae at t r e su l t . 

Ensnete tnd MaJhaajMr̂  compiled a table in which p e r t i ­

nent date of twelve atwdi&a /f t t x comparisons ware reported. 

Of tht f i f ty-aix scx-tg® comparisons In th i s fcablt, twenty-

sight favored boya, twenty-flva ftvared g i r l s and three gava a 

aero difference. Thay faand no s ta r t l ing d i f fennels between 

th t ttxaa cither in &v9r$>g9 tendency or In variat ion, thay did 

concede that similar ©assparlaons on specific typta af perform­

ance may reveal differences between ssx©s. 

27 ^yrl l Burt, "Tht Strut tur t of tha Hind, A Haviaw ef 
the tesulte of Fatter Aaalytia% in B r i t i s h * * m m 3*. ^Hfflffi, 
t lonal Ptvabalafy. Vol. 19, 1 W , p . 176-199, 

28 Jerome E. Drapptlt, "Tht Or--.anltttloa of Hants 1 Abll-
I t i t t in tha Aga tenge Thirteen te -cv«a,tea»,,, in faaebara, 
MAW* %^MJi^\UAHm^Pn$ v«*« *<>» -' * 9«* lav toifc, 
volussbla vial v a n i t y , 195", "0 p . 

29 Alexander Waaman, Papers tion af tex Sraupa In T u t 
Btportlng^. In W*mXM ZhfmS^l?$ZcP^FJt vol. 1*0, Vo* 

30 Half. Sutnatt tnd Olgs ^talfaaaar, B&ex differences X« 
Intelligence-Test Scoria**, in qjatftoat^ Society-, for the Study cjjf 
ggrtura. glaowiriktah. I l l i n o i s . Public School ru.-iliaoiriiff ^o , , 
19**0, p . 211-220. 
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Twa general conclusions which may be drawn from these 

s tudies arat f l r a t , ths t thcr* !a no s ign i f ican t sex d i f f e r e n t ! 

between boya tnd g i r l s as raoasurec by r rea tn t -dcy teats of 

i n t e l l i gence ! and seeond, tha t boyt and g i r l s d i f f e r s i g n i f l -

aantly i s apacif le a b l l i t i c a which aeam t o be coxae nore spatial— 

i t ad with I n a n a t i n g age and grade . Boya ware found t a b t 

superior in th t use of mathematics! reasoning, t p a t l a l r e l a ­

t ions 9X\& sc ience , and g i r l s in verbal fluency, ciosaory, and 

perceptual speed. I t i s evident t ha t s tadias do not alwg§re 

agree in t h e i r r a a a l t t and conclusions. Mora research on tha 

pnblam of organisat ion of cen ta l a b i l i t i e s and tha ro les which 

age and aex play in t b l a process is raeesaary before tha max­

imum stents! development af each child can be assured. 

2 . Hentel A b i l i t i e s and Achievement. 

Stadias wan aandaatcd with an i n t a n a t in tha poss i ­

b le re la t ionsh ip of tha mental a b i l i t i e s atid varioua l eve l s of 

achievement, Tha fallowing c i t e r e s u l t s , some of Which ahow 

pos i t ive r e l a t i o n s h i p , while o thers demonstrate negl ig ib le or 

no r e l a t i o n s h i p . 

y0cdrow31 used s ix mantel a b i l i t y testa in a s tudy of 

mental unevenett and br ightness of 1,57? subjects ranging in 

K M P M t * 

31 B, b'oidraw, "HeatiX Tbievoneaa mvl Bri&htBarr'*, i n 
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ment*l a£v5 from f i^ht to s ix teen years n-nd eleven months. Ha 

nporfcs finding tha b r igh t 9n& du l l showing thea te r v a r i a b i l i t y 

th in tha normal wten he co:uparo<> the ti*ait v a r i a b i l i t y In tha 

a lx in te l l igence sub tes t s for tba ch i ld ren . 

3ray3S attempted to discover tha r s l e Month! p which 

existed between t h t l eve l of in t l l i ganaa urC individual varia­

b i l i t y In educational achievement. Xn tba atudy involving mix 

hundr .£ s ix th gradti a , aha found achievement varl-jbiMty p u t t ­

e r among tha lower In te l l igence j$wp than the aid tile m& 

higher groups. 

Xn a toaiparison of tl>® v a r i a b i l i t y in sol lavement &f 

two hundred three b r l # t , aaraml, an.: dul l f i f th gradt 'c .r i ls , 

CaiaBina^^ found g n a t e r una vent as in scho las t i c proficiency 

among bays , Cornering th t i n t e rna l v a r i a b i l i t y of t h i s mm 

graup on tha b a i l s of teteXXlgtnat, ha found t h a t e h i l d n n with 

i n t e l l i g e n t a quotient a abava ana hMMr9€ f lva arc »r@ uneven 

In t h a l r t aha l aa t l a aahltvem^at than a r t the average or lnfaria* 

ch i ldren . 

32 Sutan # n y t "Tha Halation af Individual Var iab i l i ty 
t a In te l l igence , InJfeaMO. ,af, E d u c f l f l . o n a l , , , I m ^ m » ?<*• 

law Tark 
33 **£* ^atteina, g r l n c l a l a i of ^ducot.,iantl PpyoUclosy.. 
:, ffce Donald f r l i ^ t ^ ^ " ^ ^ 
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la t atady^k of two hundred lower tnd higher achievers 

In gnd ta fivt and s ix, within a restr ic ted X.Q. n n ^ t of 90 te 

119, there was tvidenat af d l f f t r tma i batwaen the groups la 

ssentsl a b i l i t i e s . A aignlf least difference was found between 

tha meatia for tha a a t i n lower and hl^aar aaniavlng groups 

ngerdleas of gr*da» far tha sptfeitl factor t t tha .02 laval of 

aoafidenee and far the aaaatrital factor at tha .05 level of 

tanfidenae, Cttuttfaing each §pn|de level , tha lower and h i i t a r 

tchi tvtra in the f i f th gradt differed significantly in the 

numerical factor at tha .01 level of aanfidante tad in the 

varbal factor a t tha .05 laval af confidence. The lower and 

higher achievera of th t sixth grade varied significantly for 

tha space fa t te r t t the *®S level ©f confidante. 

Chase-*? ixpierad intel lectual differences between, bam 

extreme achievement groups in which tha to ta l Hernial age v n 

held constant. Sesidaa tba ffifcfa and Stanford. fablavaiaawb laatf, 

ha utcd tha Sim Piftmmr?. ..Mantel t b i l l t l a i tea.fr. the n t a l t i 

af the one \wtia&r®4 eighty-faur itudente of the f i f th grade who 

wan tasted, showed only ana of the five fe t ters af tht PHI te 

Ottswr 

* «. Jk ?XjJ* r mr$ 'J*1**1* Xfflgate, j Comptr^agn of,,, tower 

teal end Sea l a lFae t e r t . unoubllthed > l a t e r ' i ihaala pnatnted 
tha "school ofTsychofofy and £duoatlan of the University af 
mm, Ontario, 19&1, x-73 p . 

http://tea.fr
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be significant t t tha .01 level of probability and that was 

tbt number factor . Thlt evalvod from tha comparison af axpari-

menttlly matched groups, However, whan tha entire group o£ 

good tchlevan was aanpartd te tha entire group of poor aefctevra, 

two significant diff aranaat bttwaan the maa-aa at tha .01 level 

ef eenfidenae wan found far two f e a t e n , '£he number fa t t e r 

preduaad an £ resul t of g#?8 and tha n®toning faetor yielded 

an £ af 5.13 * *ha method of s#ia«ti©n af graupa mafctt a 

difference in tha raau l te . 

Heeeenh al to ravtala that no differences im mantel a-

b l l l t l a t betw&en atud#nt« of varioua levala of achievement were 

found. That tha uypatihitli of no diffaranca between bright »n&. 

dull children in primary mantel abl l i t laa was supported by tba 

m a l t s of K a l i t a i U ^ Investigation, Bis tampli constated ©f 

twemty-nlse third and fourth gndara 9td tvanby-nlna elghtfe and 

ninth gndc r t who had a miBtel age of tan years. Varioua teats 

wen admimatercd, among them tha nyk teat. Sa found no differ* 

emae between tha two groups in fcha primary mantel a b i l i t i e s , 

and hi t r a t u l t s tuppart fcha general ab i l i ty concept. 

m 
Bright i 
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Barnl lS? found no s t t t l a t l e a l l y significant corrale-

t lan between t r a i t va r i ab i l i t i e s in a sample ®t »r© than two 

busdnd boys 9^ ; 4 r l t in tha f i f th &rada. Ho mx differences 

ware found. Tha mora varying achievers tended to be mon aa* 

eiel ly accepted. 

With posi t ivt and amgitivt resul ts obtained by varioua 

inves t lge ten lanterning tha problem of the relationship of 

mantel ab i l i t i e s and l i v t l t of tthlavtattttt, mora study i t m9&«>> 

94. te clarify wfastbar t h a n i t or i t sot a relat ion between 

academic performance 9M tha kinds of ab l l i t ica utcd In tha 

parf armtnea. 

3« Summary and Bteit Bypatbatis. 

Fostelating Tntelllgamat to ba neither s mirusttian of 

sevaral unrelated t r e i t t nsr a unitary *pality, research staaV 

ia t af both internal and external types of analya^s point te 

the f tc t thatt 

. . . In ie l l iganec i t bath one thing and maisy things. 
Wham wa attempt te mtatura i ta general component wa 
alwayt laavt ntsm portion of the intal laatual per* 
fonsance of our l ab j ia t t unaccounted far* When we 
attempt to aaatur© mrrwmv a b i l l t l a i aep tn ia ly -
verbal , spa t i a l , pa r t t p tu t l , - wa alwayt find s o u ­
thing they have in aiT-an amkat tcorea on the a tp t ra t t 

37 fcuailla Bumwll, "Variability in Achievement 9t 
fap i l t a t i*sifth ^»de L«vcl% In Calif m l a- Jourmipt. of Kdutt-
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t n i t e correlate positively with one another, f© 
describe an individual*t mentality accurately wa 
ntcd to specify both level and p«ttem#3a 

Btylay39 further axplaiAi tn t t t 

Xt, . •Miami lltealy that tha teat scores arc n f i a e t -
Ing at tual thangai In var iabi l i ty which arc inhenni in 
the process of development of any given function, Pur-
lag growth of a structure or function var iabi l i ty in­
creases, in part baaaute of Increasing Individual d l f f t r ­
ances in capacity, and in part because of individual 
differences in the apaad with which tha maturing proeaaa 
takes p l a t e , tb t i t two factors arc known te be operative 
in physical growth and i t sterna reasonable te expect 
that thty may ba characterist ic of many gnwth procetaat* 
.During tha stage af development whan bath f u t e r i 
operate freely tha var iab i l i ty af meaiuni or scores 
will becamt g n a t e r with the j'-enarsl increments in 
tha structure concernad. iu t as tht incressing number 
af Indlvidutlt atop growing, and tha aseans l a v t l off 
ta a constant valua, the individual d i f f e r e n t t which 
remain become restr icted to those of the aehlevad 
matun s t a t e . On tbla lypothasla, wc should asatma 
that in tha praaant t t r l t a af t t a t a of cental growth 
wa have aeon® on at l e n t two types of fimatlon which 
davelap successively, resulting in alternating periods 
of inertaaing and decreasing var iab i l i ty , Than largo 
gananl brands assy well a b n a r t similar t andamla t , 
whieh are aaaarring si*r$ or lea® limulteaaaualy In store 
apacifla fanatlont which develop in various parts af 
tba growth span. 

Tha las t statement suggested th i s atady of asking a 

comparison of specific factara in ablltfnn t t varioua ategea 

ef tha l a tmlng pit cats for passible significant dlffcrencat 

between these stages or Xevalt, ^hla could ba accomplished by 

ebservin^ through a a t a t l t t i a a l prvmB® the naul t i ra ; variations 

38 U*am 8 . *ylar* fo» /ayahalo*? of ;uaa»»Plfttrtnaaj_. 
Haw York, Applet ast-Centery-Crafte, I IMU7*9>°» p . 13J» 

3<? Btylty, MM ,ffttUs P* 179. 
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in tha functioning of mantel ab i l i t i e s && n f l acted in tchaol 

tchievament. Hon specif iot l ly , an t t tempt would be made to 

answer questions which arc partiBent tot 

1, Sax Differences* Is there a ais^nlfiaant diffaranaa 

between baya mti gir la I s tht performance on tht ff% teste f 

2 , $nda ©iffaranctti 

a* la thara any significant diffannaa fwithia* 

t tch grade batwaan tha aeons on tha fr.HA. taet obtained by boyt 

tnd gir la for t tch primary mantel f ia tar f 

b« Xa tht parfarmant® on tha FHA, teat sigalfiaaatXy 

different among bayt *batw»a»* §vm&9 levels? 

a . Is tha p9vt9mm99 on the FjĵA, teat significantly 

different among g i r l s •between* gnda laval t? 

d* Xa tba performance on tha ffffift teat significantly 

different far boys and gir la •batwacn* grade laval t? 

3, Aehitvasamt ^iffaranaaat 

t . I*a boys tnd g i r l t differ significantly in tht 

ate of the primary mental f a t t e n •within1 specific lavalt of 

aabiavamantf 

b . Pa boya differ aignlfleantly in tba uaa of tha 

primary taentel t b i l i t i t a lbatwee)a, I tvols of achievement? 

c . Pa gir la differ significantly in tha uaa of tha 

primary steatel t b i l i t i t a 'bttwasn1 levela of achievementt 

d. S© baya 9tt& girla differ ti^adflcantly in tha 

xt99 &f the primary mantel ftatara * batwaan* Itvala of 
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achievement? 

k* ©a the aampariaona of tha scores on tha F1A for tha 

boya and g i r l s r t su l t in iomt definite pattern with relation te 

tha variables of tax, grade, and level of achievement! 

fa attempt an answer t© the a® questions a eampariiem 

batwaan f i t t e r pat tern! af intelliganaa aa optrative in boyt 

tad girla af tha same gndta d l f f a n a t la tad on their t aba la i t l i 

achievement, n a t i v e s I t se l f into tha following null hypatbatltt 

Tha WA factors do not dlffarant l i ta between baya m& girla 

classified according te tchievament in gndta four, f ive, and 

aim. 

Tha purpose is te investigate the function of th© pr i* 

mary mental ab l l i t i ca a t three lavala of achievement. Batti ia 

guidance i t mandatary in early grsdas te ellmlntte maltdjuat-

memb aa early aa p a n l b l i , g n d t i four, five, and six wan tha 

source af a tempi® of b©ya and ; j i r l s . fhey wort classified a a 

a v a n i b l e v e n , avenge a t b i t v t n , and undartchi®?art on tha 

basis of tha difference in aaah individual ante , between tht 

mtntel age gnda-placemcnt aa measured by tha California Chart* 

Farm foit,, of Hantsl «t,t«ri,.ty. and tha achitvesiant battery %*a&9*» 

pltttment a t s^itaund by tha Califarala, Aehlavemant Teats. 

Farther, tha scores of th t primary Hiatal Abilities, tes t ware 

te be eubjeetad ta mn a m l y i i i of variance for t ignificant 

dlfftnnaoa batwaan tha performance of these three group*. 

fast lbly eame def ini te pattern af fac ton wou!4 emerge for tha 
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varioua groups which aould sarvt n ^uldapaata te method and 

content af aurritalum in or^ar te produce maximum achievement 

far n t h individaal. 
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She praaadun astploysd ta teat tha propoaed hypatbaaii 

af no signifleant dlffaranaa In mental ab i l i t i e s batwaan mxm 

t t t h r t t levels of grtdai and t ih l tvawnt i t praacnttd in th i s 

tbapter . I t includtts l\ a brief aeaaumt af th t thief aha* 

n a t e r i a t l e s of tht teate &9m&$ $) a s t a t i s t i c a l description 

af tha oastpla paps&atlan with n f a r a a n te the cr i te r ia used 

in tha sal tat ion and t l t i a l f l t i t i a n af aubjectaj and 3) tha 

a ta t i a t l aa l wthod tmployad in tha analysis of tha teat date 

obtained. 

1 , Una Til t ing Program, 

fhe Oillforait teata wart um& to provide tha cri terion 

far tha d i f f enn t i a t i an of ttetemta for th is study. Involved 

» • » t h s 9jtMm&% fymfcjpm IMP ,&,£*&**, Effort *,y» ^ffi», 
vOTi Of*** M ^ M i l , , l l M l l l l l ^ % l l # ^avised by *.T, Sallivea, 

W,W. Clark and Bamaat 1, f laga, and tha California £chfievama&tr 

t e s t a . Ceaaltte Battery. Clamantary.. ffrtdfti ..k»S-6. foml,2 

eaamaae)MtMi»e»n*M«MM*iis»MS*«^ 

1 BliMbatb T, Sullivan, Wlllia V. Clark, and ornaat W, 

California, California Ti l t Jiartau, 1957* 32 P. 

Z Brmast w, Tlagi and Willi a W# ciark, %n»il Cfellfor* 
nil Acfil^yamant T»ffte,, &mfata, B f , | ^ H , California, California 
Test Buniii, 1957, 62 p . 
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davittd by * ,¥ . flags and tf.b. Clark. S inn tht atma sampling 

af tha national school papulation provided normttivt data far 

bath i i r i t t of teats thty ware t r t ioalatad atetitfcically ta 

within one nw s c a n uni t , from the f i r s t grade through tha 

naond year af t a l l age , tb la brought the scores on two adj«®«t 

levels te tha e l aa t t t pa«tibia aqulaaliRay providing d i n a t l y 

aaaspanbla scores batwaan varioua laval t since tba si tes ta 

wen etendardiaad acaording to a r taairab design lyibtmibJ t a l ly 

pltnnad at t da»l project , fhm lon&ltadl&al and develop* 

mental a tudi t t of athlavajwnt in n i a t i o n to mantel maturity 

tan ba undertaken with f r i t t e r eonfldenta with tette of ©chiava* 

man* and mental maturity that have been simultaneously admin-

i t t e n d te identical standard!nation papulations. 

In tela atedy, th® individual*$ dicenptnay between 

tha tf;radt>-pliaajB»ni yialdad by tha athlavaswat test and that 

resulting from the mantel maturity teat was a n d aa tha a r l t e* 

rlon for tlaeaifying hia at an avench lever, an average 

achiever, or an aadtriablavar* 

to identify tha mantel a b i l i t i e s af those aiwdents tha 

M /̂fftWWT *HfflM AnXlUn, IW igfffr, ]N»a, frffflUfi* W? 3 

testa wan ased. Tha mm& for the revised edition of tha fMA 

wen bated on t raniom ttrnpla of 3S,7®8 stadenta drawn from 73 

3 L.i., fbuntana and ¥h*l»a 0 , thar t tane, SBA. PHA 
frimary Hantal Abi l i t l t a , ,far Qrsdea M . Emamlnarja..Email. 
HlVliad 19a2. sali'wta attaaran Aaaaoiatea, 19&3, 40 P* 
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tahoals l a 39 sehaal lyi tani from al^bt n.-lona throughout tba 

country, usable date w i n obtained from 31,919 papll i b n s u t t 

9f Incomplete data In ?$$ cases, 

Thate testa ware aaalgaad te yield not only a general 

amaara of I n t e l l i ^naa bat a l ia -Miitlftt tared m a n u n t . At* 

carding te fhwatena* whoat gromp^fa@tor thaary holds a poei-

t lon tomewhare between Sbatndlfea11 *atomistic* theory aa$ 

Spearman1a general factor thaary, tbata tes ta sctsare five 

factors of intelligence which app®> r to be very important In 

aahoolwark, $has® laaiudet 1) tha varbtl aetnlng f te ter i tha 

ab i l i ty te tsnderatend idea® which a n espnased In worda, nv& 

meatared by two aubteabi tons1ating of a word teat and a pi t* 

tare meaning teetf 2) najAtr fac i l i ty t the ab i l i ty ta work with 

numbera in tha b t i i i mathematical operations with ipaed m& 

actartay, and to understand and raaagmiaa quantitative diffar* 

enaea, also measured with two abbteatt aar.alotlng of a nt»«ber 

aante teat and an addition te»t| 3) spat ial n la t iona i tht 

t b i l i t y to v i t u t l i i i objects and fi/^irot rotated in space and 

the n l t t i a n t between tbaaf fe>) raaianiagi the ab i l i ty to solve 

prabl@ma, to forate aannquanaaa, to plan 9in& to profit from 

•aperlence, alto a conpatltt teat aura of t ic two atsbteata of 

f igun grouping &*& word iprawpisigj 91& $) panaptaal spaed! 

tha ab i l i ty te ncognlsa a K i l a r i t l t t and diffanneas between 

lli Tharatant w®& fhantema, IbiaU, l*o p . 
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tymbolt tnd abjaata «$«lekly tnd accura te ly . 

Separate n a n a far the primary mental t b l l l t l t t a n 

pnvlded thai p n s a n l n g tha p i t t u n of indlvidaal d t f f i n n a i i 

&n& providing a r a l t i b l i estimate of individual intelligent©. 

tm t b t sampia. 

Tha t amln ia tn te r t «t f l t a alamanttry nhaala in Detroit 

B&ahlgai*, whieh were aasar tba jarladlet ian of the Slatert of 

S t . fr tf i t l t of Sylvtnia, ©bit, wen aaktd to partiolpate in 

tbla study. On tht baaia of ngl&nal loestion within tha ei ty 

and tha school a l i a , the ®ubl*tta were a raprt tentat ive erots** 

station of alimentary gradt ttedanta of i n o c s i l n l l y average 

middle class famil ial , 

Tha teathara af tha participating schools ware r a r e s t * 

9d to administer tha CJalifarnit teat? of in te l l igent! »ta&. 

athlevamant te e l l pupils in $va.&m foar, f ive , and slat in tha 

Fall af 1962. Within tha tama pariod, after th t above testa 

ware given, tha f r ^ r v ftaffit^ Abilities ?9*ft. was administered 

by a Diocessn s^ptrvitar te tha same temple tonalatlng of 1,355 

atudenta. In order te have a naaonably sound baste for th t 

gan tn l i t a t i on of tha final n a u l t s of tbla study for tha aver* 

age elataro«am, tha range of tha l r.talllgaaaa quotients was 

limited to tbota bttwatn a i # t y an$ one hundred twanty-nina# 

This delimited tha sample te 1,&©P atueanta. 
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Tha administration af tha M I / O T M , ^ W W a ^ ^ J t a t a m 

yielded a gnda-piatamtnt (AB&F) for at eh pupi l . This aaara 

indicated tha gnd* t av t l ©f feKa Individual»a i i t u i l parform-

anaa at tha tima af t as t ing , Tha f ^ f M * , * , ^F^^pmlWM ffif 

Hentel Maturate also nau l t ed in a gnda*pittem©nt level HUH*) 

but th is indiaated tha gradt laval at which tht individual was 

tapabie of perfarming, The dinrapamty batwtan thate twa gr«da» 

plteamantt far each individual wit them duly noted, that l a , 

tha d i f fennta between his aatttal performance and h i t patant la l 

performance, Tbla tilawad for tha formation af tha fallowing 

three t r b i t n r y aatagarlaai tba averaahievan, parfarming nlna 

months o r ; n a n abava ^div idual mantel~ege grtda^pltcement i 

tha avenge a chit vara, fouatianiMg t h n a jsjentba above, t t , or 

©alow individual mtatelwaga grait>fpliiaRaiit| and tha under-

a chi avers, par farming ulna santiiss or man below tha Individual 

m«ntal*a^e greda*plaa#mant, Sitste tha a t a t i a t l a a l method of 

analysis te ba utad ra ta l vad dividing tha ttmpla into aix ealla 

with tha tama numbtr af aubjaots in aaah t a l l of tha «ampute« 

t l oa , the aamplt wat naaeiatr l ly further delimited. After 

assigning a number te aaah student, a random a t l n t l o n of 

thlrty-aiat aubjacta wat »ade far taoh t a l l , fhia allowed far 

21© subjects (10$ bayt and 108 gi r la) In n t h aattgary, a l l aa 

tha b t a i t of individual aehiavamami* 

A a t e t i s t l t a l description of tha final ttmpla of %® 

atudents ($2k bayt and $2k g i r la) i t pnaeated in Table X. 
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Taken by grades ng t rd l a t a 9t aenlevement, tha tvara © i n t e l l i -

ganae quotient far grade four I t 311«2| far grade f lva, 112»3f 

and far grade aim 109*1* * Tha average I .Q. for tba entire 

group n g t r d l a t a of g r a n I t 110.97 • l» regrouping tha amm 

sample naording te aehlavaman* ragardl ts t of sreda, tba aver­

age intelllgenea quatlent far tba avaraehiaven la 103.6$ for 

tha avenge sohltvara, 112*3} and for tha vmdanehiivara, 117*2 * 

Xn tbia sample tha ladlvidml a ta r i ahia vera funitiaa 

&n an avenge of ten »**tl« tbava tha l r Individual . n a t a l agtif 

the average per farm t l i t t l e tbava, a t , or below ona month from 

their individual mental agtif 9M tha undanehiavart thaw t 

discrepancy of l i t t i t avw sima wsntfea batwaan the i r individual 

mental agt and individual performance t t t h t time of th is 

t tudy. Ghnaalogiaally t h a n Is a dlffaraaaa of twtlve months 

batwaan gr9Sm four atibjeata, grade five and also gnda l i s 

subjects, 

3* Tha Statistical Mtthod. 

Tha praaadura aboiaa TQTP aheakliig fcha hypothoBlt eon* 

t iming the influence af aevaral var i tb l ta on a dependant v t r t * 

ablt in th i s tampla, wat tht mthod of analysis ©f vtr ianaa. 

Tha purpose wit t a design th t e^parlmantel n t u p so as to mke 

9m aat af data aarva far t a t t ing tha hypaihesia ngarding tba 

aepante Influenoa af t ax , grade and athtevemes* on tha uta ©f 

primary mental t fe l l l t iea . 
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SflsBmeasBS8 t a t * H ifliPi^^WiftrtiteiiifiH 
Orntp Or* n Sex* iq Mk* 0A<* Ha 32* Am?? DiffS 

Ovenchlovent 

5 

6 

36 B 
36 0 
36 B 
36 0 

S 

101.7 
105*9 
10&.9 
106,7 
99.2 

102*1 

114.0 112*5 
121.0 111*6 

5#|9 
5*1 

132*' 12M 
13S»1 136*6 
i3i*S 135.9 

1.50 
5.77 
5.93 
6.19 

6.57 
6*72 
6, 
7. 

k 

5 

6 

B 
0 

36 a 

B 
0 

124*0 
112? , 0 

11* *5 
115*3 

Average 

Underc chi 9yt9V91 

5 

if 
36 

8 
0 

36 0 

36 a 
36 0 

109*9 

U2*3 

115.3 
117.6 

•a.'ifc.iip mwjf 

119,6 
115,6 
120,0 

112*2 
125*9 u i . a 

139,6 3J%#2 

%9*6 136*6 
150*2 136.7 

g.32 
5.20 

>*>6 

5.17 

6.5' 

7.08 
7*24 

139*2 U%«2 6*28 6«t6 

130*1 113.6 
1)0 »•> 112*0 

:.0 126*5 
i.l 12#«0 

1594 1^7*3 
163 *S 136.3 

m 
6* 
7* 

7.90 
S.25 

5*83 
647 
6.90 
7*J|1* 

1.03 
•99 
.67 
*9> 

i*#5 
1 4 5 36 

Average 103*6 126*7 12^*1 5J& 6.1*6 1.01 

Avenge Aehlevant 

• lo 

4 7 

49 
,00 
.1® 

Avanga 117*2 *2 12a>*9 6*61 5 «97 

#91 
•91 

1*02 

,92 

I1 Unl i t k$ h* , , „ , „ , , - —ill tf""r 

(Average of group! { d'chranoloEiaai Aga , „ow ,„ ^-^«^, 
a Mental Ago trada*rlaaama»tf f Aahlavamant Battery $rada~ 
naeamanti g Diffanmaa feetea#n MAtF and ASa*», 

I 
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The eamputational faymull whlah w i n m9& for e a l o u l a t -

ing tha variances wan bated an r>ayhaw*s^ modal of ana ly t i a af 

variance involving t h r i e or man dlmansions. fhay 9T9 a t 

follows* 

a, fhe turns of aajatnt (&$)i 

1) For tha dimaaaiana a f t 

a) suet M s » C E « % ) f ) / » s • * * A 

b) Ondai s * ^ m (vt*^*)/^ * * * A 

a) Aabiavamantt Wk •» t E ( f A ) ) /» . - 1*A 

2} % r daabla Imteraatlana of} 

l ) Sax and 3redes 

* * a* » C(r(»s ^ A f c Or * ^ - <sss * s%r3 

b) Six tnd Aahiavamants; 

S at A » lCE( f $ A >*> / ^ | * * ^ A l * t *s g a m&) 

a) Jr«d« and Aabiavamantt 

a, * * - «£<*0, f)/*^ A - **/W - «•„ • ssA) 

tiona da i l 'Obivarsl ta d1 Ottawa, Canada, 1958, p. ii50«It66s 
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3) Far t r l p i a i n t e n e t l a n of Sax, Orade »n& 
Aabiavamantt 

' ' " " •"Sf ' .S , /^ Or A 

o Or A 3 i 0 r s % A a r x A 

20 For t i l individual t a a n t « 

6»«^ . » »3«? •> fV» Total 

5) Far varianat within ce l l s j 

a t ta in Total & Or A S x O r s at A 

m A S x Or » A 

b . The aatimatad varlanee of 'within1 t a i l s (630 ^f) 

was need aa tba er ror term for tba) £ test. 

a . t « Oiffviataa 
" 1MWW niiinTO 'iiwinilMim il«i»in HI iimlnnTMliiMililiijii illgiilL^ftmmmumimmtmum 

standard i r r a r af Pifflrinat) 

The ippl laat lan of tha above feramli wat m&9 sapanta ly 

far aaah f i t t e r and eaab subtest namaly f a n 

1) Verbal meaning* word meaning em& p l a t a n meaning. 

2) Spatial Halation®. 

3) Seaeaaingt f igun graaping tnd word, grouping. 

k) Perceptual 5ptad. 
5) Htaaber I v i i l l t y t neasbar aanaa and addit ion. 
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fhe primary parpota 9t tha pnaant atady waa te deter-

mine whether a discrepancy ovists 'n tba perforja«nce af baya 

tnd gir la with nspac t ta tha specific mantel t b i l l t l a t as 

n t a u n d by tha » , .MftfTO.,*PftMft„ ,̂ M W*f# fceait®* ***• » » 

aecoaspliahtd by invest le t t ing fctea relat ion ©f the VHjk f a t t e n 

te the varitblaa of a«x# grada, and lave! of aafaievamant, t t 

paaslble source© of sigsifleant diffaranaet In ptrfarmtnot* 

This chapter attempt® te g i n an ampirlaml p l a t a n of 

s t a t i s t i a a l n a u l t e of tha atedy by pratantlngt 

1) A resume of tht problem) 

2) $h# t t e t l i t i i t l l y slgalfiasnb £ t a t t a , nega t ing in 

di f fannaet wltbln tht d&aanalona af sax, gtuda, m& level af 

aehisverasntj 

3) Tha *%* teste i t t a w i a l n g whieb gn^pt sr® n tpana i* 

b i t far tha t t e t i t t i a t l i y aig&ifleant £ n s a l t t obtained for 

tba variables of sex, grade, and laval of aahlevessent $ and 

k) 'fba *t* teat a a ta t r t t in ing whitb lafee^rouBi m&j hava 

9tt99t99^ tha significance in tha group *t* teste. 

1 , Raiama af tha Pnfelaa** 

1?he aample m»d far tbla study consisted ©f 3$k baya 

and 32k gir la wltbln an In te l l igent ! qaotl tnt raoga of 80*129, 
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and dnwn from gndta four, flva tnd t lx* they wen divided 

inte o v e n e h i e v t n , average i t h i a v a n and unAaraahlevara a» th® 

basis af tha ar i ta r lon ©btelnad from tha adadrsiatratlon of tea 

Oallfamla testa of Intelligemae and aehlevesaent. tha stedente 

in tha mapla ware than aabjattad te tha ?HA Frlmiry ^ ^ t l 

Abil i t ies t e s t a , t h a n yielded t a p a n t e H o r n far five p r i* 

aery n a t a l ab i l i t i e s and tha l r six stsbteate. The raw aeona 

af thaaa teats were tubjtated In turn ta an analysis af variants, 

tha results of whlah ar t praaanted In th i s ehaptar* 

t a teat tha hypathatla that tha primary mantel f a t t e n 

da not differentiate batwaan baya and g i r l s i l a t i i f lad. aaeard* 

lag te three levels of aahlavaaant in gndes fenr, five tnd 

l i s , th t following analyses were ra&da far tha varlanaa in oath 

factor a tp t r t ta ly t 

a . Aaaardlng te taxi te aitabliafe whathar any elgalf*. 

leant dlffaranaa exiata batwaan baya and gir la In tbla nmpla 

far n e b faaterf 

b* Aeaardlng te gradaai te establish for eaofe ab i l i ty 

1) tfcethar any aignifiaant diff arenaa exists among 

baya and girla •within* grada four, five tnd six) 

Z\ Wbatbar baya la gradtt foar* five and t i t : vary 

significantly in thei r nrfarmannf 

3) Vbttbar g i r la of gradet fair* flva and six show 

any significant d l f f t n n t t in the i r performance; 
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k) Whether tny t ignifleant dif f tnncea axiat batwaan 

tht p t r faraann af baya and gir la in gndta four, fiv® and aix* 

t . Aeearding to level of athlevenan&f te establ ish 

1) Whether tha pnaant function!^/, of each primary 

ssentel f i t t e r diffart •within* tha ovtrt thiaving, avenge 

echSaving and uadaraahlavlng g«mpat 

2) Whether boyt of dlff irant laval i of aablevament 

vary signif leantly in the i r perfaraanaef 

3) f a t h e r g i r l i af diff arena levala of aehiarameixt' 

vary aignifiaantly in tha l r ptrfansanotf 

k) Whether ilgftlfleant differences exist between 

baya and gi r l s of varying lavalt af achievement* 

th t analysis waa t i r r i a d out for each fa t te r separately, 

tha pnllmlfMiry ailevlationa of whlah ere to be found in 

Appendix 1 of t h l i ttudy* tba prtaant&tiota af tha tettt of 

signifieanee follows$ 

2 . £ fas ts far All Piatora* 

th i Usher teat was repeated savan t i n t for iaab prl*» 

miry mtntal a b i l i t y . Ihia Involved a tepar^tt prattsa for tht 

estimate of varlanea of tha principal effects of sex, g r a n 

and athlevamant on n t h primary mental abi l i ty} far the double 

interaction ©f tfe&eej tnd a l to far th t partibia t r i p l e inter* 

action af tba three variables , f inte tha preliminary t a l e a l t -

tlona yielded two eafclastei of tha universe for each factor , 
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the * Intel* and ' i n t e r* , they wart aampared far possible n i l 

diffareaaea or thanaa f l a a t a t t i a n i . In tba £ t a t t t whlah r e ­

sulted in no significant difference, I t wit tattsaed that bath 

eat las tea of tha universe wart eaaal within U n i t s of thtnaa 

fluctuations, t h e n wan wit mmv49& In tha t ab l e , tha £ 

teats which wan t®m& te ba significant a n pnaented in 

t ib ia 11* la atah t a n tha •within* variance of tha Individual 

l a o n a af the entire ttmpla far atah apaalfia ab i l i t y was utad 

at the 9VT9m* tonvm. far that tama a b i l i t y . Tim £ t a t t t found te 

be slgnlficent a r t aa followst 

a . Far tha variable a ofs 

1) Saxf A algaif iatnt dlffennae was found far sat* 

taming, word grouping »n& tht perceptual apaed f a t t e n t t tha 

*001 laval of aanfIdann end a t tba .01 laval of confidence far 

tpa t l a l re la t ions , f t g i r t grouping, and tba mamfear senaa 

factors, 

2) Ondat A significant diffaranee at the .001 level 

af confidence wat found far every fat ter* 

3) Atbiavamtntt A tig&lfiatmt difference ratal tad 

t9^ the ward masting ab i l i t y t t tha .05 laval of aov.fidenae tnd 

far the spat ial t b l l i t y a t th t .001 level of confidences. 

b . Peable XfetiMraa slant 

th i s appears te ba t lg^ i f i t an t in twa i n t e r n a l * tha 

ward grouping faatar thowa a d l f fanna t batwaan tmma a t tha 

,05 level ©f nafidaaaa far tha In tanc t lon of aox and grade | 
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table ! ! . - £ Ratios for tha Antlytlt 

mk factor Ultimate af 
Ver i tnn* 

of Vtrianea of tba Primary 
mm 

arrar 
term Ratio 

Vtrbal nanlngt 
^T9^9 

SxOvxA 
Vtpd Meaning 

Orode 
Achleveraont 

P i e t u n Meaning 
Onda 
SxGrxA 

Spatial RelettonsJ 
Six 
Onda 
Achievement 

Betaanlngs 
Sax 
Of*ada 

figure QroupiBg 
Six 
Onda 

lord Grouping 
Six 
Ondt 
SxOr 

Perceptual Speadt 
Sex 
®V99\m 

Htaaber Facil ity* 
Onde 
OjrxA 

Hmaber Sanaa 
Six 
®m&9 

Addition 
Onda 

9902*13 

11?*6& 

3.S3 

OT&.25 
33#Bf 

36*5? 
534.7? 
&19.9& 

&30.22J 
1203*06 

35*96 
M l ,90 

l6 f*07 
3?a*00 

3*M22 

23?&»5© 

63.26 

63^.28 

ii??,ai 

17.69 
17*69 

13.6f 
13^9 

13.33 
13.33 
13.33 

29.35 
#9.35 

12.69 
12 .6$ 

l l . t t f 
l l*k? 
11.&? 

3i*®5 

25 *M 
8*66 
8.66 

199*2© 

3«96 

1^3 4 5 
3*61 

151.51 

6, 

16.50 

34.66 
1,0.99 

*:£ 20 

32 .?f 
2,90 

12*70 

137*5® 

7*20 
73.01 

11.08 106*30 

•001 

•01 

.001 

.05 

.001 

.05 

•01 
.001 
.001 

.001 

.001 

,01 
•001 
•001 
•001 
.05 

•001 
.001 

.001 

.05 

.01 

.001 

.001 

Appendix 1* 
W l ' t a W f i '©'i'" ^ iWTO^ l ' , iH u " 
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and i t tha ,05 I t v t l for tht i n t ena t lon of grade and eehleva** 

neat far the nasabar f a l l l l t y f i l t e r * 

a* t r i p l e Jatamatlent 

the interaction of sax, grade and achievement variable! 

teams te ba algaif latnt at tha .01 level of aanfldanaa for tha 

verbal meaning fa t t e r tnd t t tha .05 level for tha pietnra maam* 

lag fat tar* 

Evan tbangb tha ©a £ t a t t a tppasr t e b® algnlf l ean t , 

thay are t t beat only generally indicative of n i l dl&anpanales, 

thay f a l l te dl tolaae, far example, which aex, whiab ^9^9 

level , or which groap of atblavara i t rotpamalfelt for tha iig> 

n l f lnnee ©f the £ t a t t t In ateh o t n * 

3. *tf tattt far Oraapa* 

Sine* an F teat of atgnlfiaanoa nolnta te a different! 

between the twa nt imatea af tha nmt universe far i apeoifit 

ab i l i t y , but ft 11a ta d l n l a i a whartin tht d l f f i r t n n H a s , 

tht *t* teat was applied to find i p n i f l a a l l y which t ax . wfeifch 

g n d a , or which achievement group affected the dlf fa rente* 

th i s ra ta l t td In sure specif i t information regarding grasp 

atrfonaance involving taah primary mantel a b i l i t y . 

a . *t ' teats for tha tax variable t 

Only six of tha alavas f i t t a r t dfaplay ai^nifleant 

d t f f i ranna ta at in In fable H i t tha t p i t i i l relations faotar 

a t tha .01 level of aaafidanea in favor of th t hoyij natoning 

• t tha .001 laval with I t s atfetetta of f l ^ i n graaplng at ,01 
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fable XU***lsmlflaam* Wffaranaaa Bataaaa tha Pitt, Utans far 

PMA Stater , t a # fffMg^ , Wffannoa P 
Keys- Sir la in Haana 

atsaw*aaawaMaww^Baeaaa»H*Ti^^ iwawiiwiwfrii'iuit • m P^j»«*«#^www*iti^w#ft^^ 

Verbal titaning * - » -

lard Meaning - - - -

P i a tun Naming •» - * 

Sptt ial n l a t i a a a 13.55 12,82 .73 .01 

niaanlng 34*68 36.31 1.63 #001 

Figure ©naplng 16,67 17,40 .73 .01 

Hard ^rattplng 17*89 18.91 1.02 .001 

feraapteal Speed 17.4? 19.05 1*58 .001 

Maatear Faai l i ty * • 

Hiaabor &asaa Ui*?t 14*10 .62 .01 

Addition ** ** •> *» 
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and tha ward grouping t t tha .001 lava l , t i l painting to t 

higher mean far tha g i r l t f tht peneptaal wp99^ at .001 level 

af ©onfidenet a l ta In favor af tha gi r la j tnd f ina l ly , th t 

number tenet f i t t e r a t .01 laval af aanfldenee with tha baya 

surpassing tha g l r l t . that* figarta indies ta differentia only 

in a general sawier. 

b« *t* t a t t a far tht grade variable! 

A breakdown of tha $mtxp wat -a<5a far grada leve l . 

t t b l t IV p n t i n t t tbt results of applying tht standard errors 

9t differences (See Appendix 1, t t b l t XXIII) te tha diffartntet 

in fltatnt far tha gnd ta (See Appendix 1, t ib ia XXII). A a tan 

bt txpaated baatnaa of a t t e n t i o n and axparitnao, t h a n dif­

ferences batwaan tha meant for tha gndas a n aigsslflatnt t t 

tha ,001 laval af a n b a b l l l t y for a l l f i t t e r s , axaapt far tba 

spatial relations fa t te r far which the mesne af grades four 

tnd fivt differ t t tba .01 laval af aanfldtnaa. So sigmlflaaiib 

di f fennta was faamd far flgmra gr©«ai»g batwtan the meant of 

tbt fourth and fifth gradan* 

a . tba aehievasaent variablet 

tha var iabi l i ty batwaan tha meant t9T tha threa groupt 

diffir ing In th t I t v t l of athltvament la a l ta pnsentag in 

t t b l t IV. tba r a t a l i t display only four apptrent algmlflaant 

d i f fanna te . Ctioalatlan ahawt that In tha word n m l n g fa** 

ter a discrepancy emlttt at th t .01 laval of aanfidann ba-

tween tha n i n e ©f tbt avanehlavan and undan th lavan . the 
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table XV**Biffartncat in PISA F i l t e r Ktant* by a**an tevel® and :abie xv,*Piffirtncat l: 
iiWIillli'HiKMS MNM 

PMA F i t t e r 
•> 

»wiffii«ffliHf™i nfffffli x& Aablivtmtnt Xitval 
f t 

Vtrbal Meaning 

Word Meaning 

Picture weaning 

Spatial Relations 

Rationing 

Pigart arottping 

Word Oraaping 

Perceptual &pea& 

Bambar Paci l l ty 

Suribor Sanaa 

Addition 

7,61 

3#H 

l . 

2.01 Over, vt tftsder* 1* 

d 

2.22 

« • 

1.50 

2*3? 

3#5® 

2.00 

2*00 

2*49 

i .5o 

1.13 

4#i? 

4#5l 

1*8? 

2.6? 

Over, vt Average • 
Over, vi tfndor. ?. 
Average vt tJnder. 1 . 

I WaaiSpî ff praaanteil l a ^ibia 
far gnda t 4j5»6 and aablavamant laval t (&n Appendix 1) * 

b All alffenmaea significant a t .001 laval unless 
otherwise indicated, 

a ©ifferaneea tigniflattnt t t i nd in t ed lavalt* 
d Sign!flaunt i t tha .01 laval of probabil i ty . 
a Significant i t tba ,05 laval af p n b t b l l i t y . 
f Signlfitamt t t t b t .001 level af probabil i ty . 
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means far tha tpa t la l n l t t l a n a fa t t e r s t t a te bt different ba* 

bweeni tba avenahlevan and tba avenge aahlavart 9t tht .05 

laval af pnbab l l i t y i batwaan tha ©var and u®&9rwAd9V9m t t 

tba .001 level of aanfidante in favor of tha undanehiavert} 

and bebwaaa tba &mmm e ^ aadanmahianri at tha .001 l ava l . 

4 , Subgroup *** t a t t t * 

t a find mt whlah mfegyoap may have iffaatad tha tig** 

aiflaant diffaranaai prataated l a fablt I I I and XV, a fartbar 

analysis was n r r l a d t a t in tha fallowing manner! 

a . Sabteate far ®*9&9 &tv*lt 

1) Mitbl® aatto g r a n C&at t i b i a V). 

2) S t e l l a tba t a r n p*ada§f 

a) far w®f9 ( I n fabl t ¥2)» 

b) m* g l r l t (Sam table ?X). 

a) Far baya and g l r l t (Sa® Table f i x ) . 

b» &abte«te far Aabitveiwfit Xawtlt 

1) Vital* atah aohlavaatnt laval (Saa fablt t i l l ) . 

2) latwaaa tba three tthiavawmt lava l t t 

a) Far baya C§aa t t b l t IX). 

b) far g t r i i (Sat table XX), 

t ) far bayt and g l r l t i%99 t t b l t 1 ) . 

Ait explanation follcwt. 



PHttRKtAtlOV OF RESULtS 44 

t* Subtests for Ondt tevtlt 

1) Within n o b grade t 

A store spatlfla picture of tha real diffannaaa between 

tba aexet within grades i t pntanted in Table V. Altbough tha 

m»n9 far tba boyt mvd g l r l t vary far atah $p®&9$ I t wat found 

thst not t i l of thaaa a r t sigmlftea&ib* f t rb t l meaning with i t t 

subtests of ward meaning and p l a t e n steaming f a l l te display 

any r a t i di tf t rasaa i t data tha nnasber fac i l i ty fas te r . In 

s p t t i t l re la t ions , although th t mmtm far tha bayt in ateb 

gnda exaaad thaaa far tha girla* only one t i g n i f l n n t differ** 

enoe a t the .05 level af aamfldtnat was found between tha 

fifth grade bayt tnd fif th g n d t g i r l a . tba seana for th t 

reasoning t b l l i t y paint to tha gir la surpassing tht boys in tba 

fifth grade t t th t .001 I t v t l mM in tht sixth g n d t t t tha .02 

level af aenfidenee. tba anbteats far this f a t t a r , namely, 

figure grouping tad ward grouping, confirm tbla diffennee at 

tea .02 level batwaan %h» f if th gnda boye &t& the f i f th gnda 

girla in figure gronpiag, t t the .001 level in word grouping 

batwaan the f i f th gradt boyt aral tht f i f th grade r i r l a , and at 

tht .05 laval of nnfideata betwasn tht sixth ^^&9 bayt 9tx& 

tht sixth grade g i r l a . tha p#raeptual apaed fa t ter shows tha 

fourth g n a t bovt and tba fourth %p»&9 gir la differing t t th t 

.02 I tvel and tha f i f th grade boyt and g i r l s varying at tha 

.05 level af p n b a b l l i t y . Han again, the girla received tha 

higher scores, the nvsaber sense of th t fourth gradt bayt 
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Tabla V*-Saas Bifftratiaat* in PHA Fat ter Maims* within Ondi 

P«A *aater , &$»$§, Laval m 

Verbal Meaning ,54 #6$ .05 

Word Haming *41 .7? •*$ 

P i c tun Meaning .56 .00 ,36 

Ppatial Kelatlana .69 l . U (.05) .39 

Reaaoning Jfcf 2,&T (.001) 1,73 (*< 

Figure Grouping ,57 A ,12 (*0t) .79 

bard Orouping .n 1.86 (.001) .93 (.05) 

Perceptual Spnd l . f l C*0f) 1.53 (.05) 1*45 

KoHtbtr Faci l i ty .10 ,10 .50 

Bujnber Sanaa 1.14 (.01) .30 ,k2 

a * «.05) .41 #13 

mmmmmmmmwmwmwmmmmmmmwmmmmmmmmm*^^ 
a V i r i m laval t af t ign l f lnnaa l i l t e d in fable X£VX, 

(Sae Appendix 1}* 
b Comparisons batad on liana presented in table XXIV, 

(tea Appandix 1)* 
a l>iffaranaea aat algaifleant vmlesss laval i t 
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d l f f a n with that of tht faartb grade . ; i r l i at th t .01 level af 

probability ahlla tht addition factor shows a alg&lflitnt dif* 

fannee t t th t ,05 laval tetwetn the fourth grade bays and glrlt* 

2) Batwaan tha tbrat gradait 

tba var iabi l i ty of baya and g i r l a *batwa«s.* $v*&9 lavalt 

waa g n a t e r far t i l tha f a l t e r i than I t waa 'within1 g n d t a . 

t b i slgalflasnfc dlffartnaa® for bayt m& g l r l t a n praaented 

sepanteiy in Table VI. 

a) Per Bayn 

l a gnda t faar , five and aix , tht bayt dif f i n d among 

bhamnlvea at th t *0©1 laval of p n t e b l i i t y for a l l tha J2& 

f t t t o r t except far tht following! in e p t t l t l relatione tba 

fourth and f if th grada bayt differed at th t .02 level$ in num­

ber aenaa tba algmlfitaim di f fa rena was nacbam at tba .01 

laval of 9®®£i&m99 far tht tama gra«p»| tha naaanlng f ta tar 

and i t s subtests of f i g a n graaplng and word graaping dltpltyad 

aa n a l d i f fennta featwatn tba saa&nt of the fourth and f i f th 

gnda boys. 

b) For a t r ia l 

tha var iabi l i ty wltbln tha feaale »9% showed marked 

t lgalfiaaat differences batwaan g n d i t as 3id tha boys in t i l 

but aix toMpariaont of tea jffl|̂  f e t t e r s , Xatpe t t ion of table 

TX nve t l a a aigaifitant d l f f i ronn a t tha .001 laval af pro­

bability between tha girl® far a l l faators axiayt tha fallowlngi 

m slgnifitanfe dlffennaa in a aa t i i l raiationa between tha 
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tabl t ¥l*«£tlffanniea in PISA Pteter Main* far Boys 9M Olrls 

*«* *«**»* „ , , • 1*1% mw j ,„•• „ . < W r f , • , 
@nda v r a n o n d t onda 

4 v i 5 5 w ^ 4 v t 5 5 v i 4 

Verbal Meaning 6.99 6*£2 8.22 5*58 

Word Rnning 4.30 t »96 4«6l 2.66 

P l a t a n Gaining 1,67 3.&7 3*55 1.91 

Spatial Salatioaa l,25(«0g) 1,64 .83* 2.36 

Snaaalng 1.14b £*$6 3*32 2.02 (.01) 

P igan Oraaping *mb 1.67 1.06(.05) 1.34C.01) 

Sard Grouping ,7ife l ,5f 2»2v •»•* 

Penepteal spead 2,63 4 ^ &.25(.01) 4*34 

Samber Faei l i ty 3«49 4#8l 3#6v 4*21 

ftamber Sanaa 1*13U01> l . f 3 l .v7 1*81 

Additlaa 2*24 **f5 1.71 tJH 

l i s t atbarwitt indicated. Oamptriaana based on meant p n t e n t * 
9A in fabla xxiv, (Sat Appandix 1} * 

b Ha significant d i f f a n n a found. 
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faartb 9tn& f i f th grtdi g i r l s j nont bitwaan tba f i f th and sixth 

g n d t gir la fa* tbt ward graaplng fat ter} at the .01 level of 

probability in reasoning batwaan tha means far tha f i f th an& 

sixth grate g i r l a , al ta far tha figure grouping factor; t t tha 

*05 level of aanfidanta for tha faartb and f i f th gnda gi r la 

far th® figure grouping faetari and in panaptaal Mp&9&$ a dif*-

fannaa a t tha .01 laval waa faabd for tha di f fennta in main 

af tha faartb taa& fifth gnda g l r l t . 

a) W&T bay* and gir la t 

I m n a t i o n of table t i l ahowt th t t in aemparing tha 

means of baya and g l r l i In tbr ta grades, a signifleant differ* 

enn a t tha *001 laval ®t aanfidanea was found for almost a l l 

f e t t e r s , the ixttatlana, wan a a follows t in apatial relatione 

t difference t t tha level af *0t tppa tnd bttwaan tha f if th 

gnda baya ut^ aixtb grade g i r l s | t t tha ,01 laval betwm* tba 

faartb grade bayt and fif th ^md9 gir la far f i g a n gnaplngj 

tnd at tha .05 laval af nnflek&M for tha raia&er earns® fa t ta r 

batwaan tha fourth gnda boys and f if th gnda g l r l t . Also, 199 

n a l dlffaranaa wat faax&i batwaan the amaai far tht fourth 

gnd t baya and f i f th g n d t g i r l s for tha spat ial relations tnd 

tbt tdditlon ftatara f batwaan the faartb tprada c'lrli *w& fifth 

gnda bays, and i lea the f i f th gm&9 g i r la and aixtb gnda 

bayt far raaianing and i t a subteataj and no aignifieant dif* 

farente far tha faartb grade gir la and tha fif th ^94» boya 

far the perceptual apaad fattor* 



tablt ?XX**J>iffannaai in tht tm Fatter Hanns* af Says (nt!08) 
iaW*ln^tTOlllttfllftff fr** Ha*m*M*ti 

P«A Plater ^ ^ ^ ,• ... PlteM M ?m$* , ,, ,*• 
&m&* va 4 5 0 

Verbal Keanlng 4 * 7.68 13.26 
7*51 *• 6*t7 6 13*75 5.53 

bard Mooning k - 5.02 7*6$ %*m - . 3 . 
6*1 

&*£?<£ 

aw 

Pie tun Inning k •> 2.67 5*58 
2,91 6 i j t 3»f7w 

Spatial nlttlana 4 - *14* v̂™ 
I 1.9k - 1»JM*02) 

tenoning % * ^ 3*81 $.83 
.69 
•» 

*ww - _ J K * * q » 

t 1*61 .55s* 
ward Grouping k * 2.57 3 , j | | 

6 3*61 *29b 

Flgan Oraaplng k •> ^ l*43U01) 2.77 

•43^ ** ^ * , 
* J 

Perceptual spaed 4 * ^ %*16 -,.— 
m 4*94 £#o9 *» 

master Faci l i ty k * 3.59 7.80 
5 gNr^ »* 4*31 
6 8*40 4*71 

Unofoar Sanaa k - .83(.0£) 2.64 
5 P,£7 - 1.51 
? k*®> »afl 

addition 4 - *8jF 2.64 
5 2*J^ *» 1.5l 
6 k*m ZmZ% 1 A H diffaranoat alg&iflaant at #001 level af aonf 1*. 

oance amlaia otherwise indlttted* Oamparltant bttad on tm&tm 
lilted la Table XXIV (Sit Appendix 1 ) . 

b Ba ilgnlflatnt dlfftranat found* 
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b . Subtests for Athlivamant lavalt 

1) within Achievement lueval* 

table VXXl presents a a^nmary af tlgalfiatmt dlfftranaai 

between tba meant far baya and g l r l t within tbt three a&bleva*. 

stent groups, that l a , tha avanoh l tvan , average aehievert, tad 

underaebiavan* these are not t t itumaraua ta far tht grade 

v t r l t b l t . Only t ight i in rap tn^ laa have bean found for tha 

eleven factors . 

An ippanmt dif fareata a t tha ,01 laval i t seen batwaan 

tha aeons of bayt and g i r l i wltbln tba underachieving group for 

tht spa t ia l relat ions a b i l i t y , tha remaning ftefear thowa « 

dif fannaa within, g n a a t t t th® ,01 laval ©f prabtbi l l ty batwaam 

tha mens far tha avaneblevlag girla and bays, 9tA a t tha .02 

laval batman the means of tha uanr tabi awing boyt 9sd g i r la* 

Xn word grawptng* a d i f fennta axl i te within graupa t t tha ,01 

laval batwaan tba m*m far bayt and g i r l s in tba aversaMavtmg 

group and in tba ^ndenehiavlng g n a a . tha Meant far tha par* 

aaptaal 9p99^ fa t te r abaw twa ditaramimtiii* differing a t tha 

•05 level of probability t ra tha meant far tha avenehitving 

bayt and jir l t*. 9n4 t t tbt .01 laval batwaan tba average achiev­

ing boys and g l r l t , Finally* tha naisber mn&9 feater 999ms t a 

paint te ona d i f fennta batwaan th® «aaa»a wltbln th t avereahiev* 

lag graap t t tha .01 level af prabtbill ty* 
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labia tXIl^Stx Olffannttt in PMA f ie ter Mnna* Within Aattitm* 
MMM 

W6 '••taW , , „• Ma l^pt f fT ^ f l „• w IJt 

Ovarv Avenge- Ondar-
aabiavarti achievers i aahleven 

Verbal Meaning 

bard Meaning 

P l a t e n Hnning 

Spatial Halations 

Reatoning 

Figure Qnaplng 

*hv& Grouping 

Penepttial 5pee<5 

llamber Faai l i ty 

j^gaber iamaa 

Addition 

.56 
.75 
.17 

.19 

l«9a>(a01) 

37 
1.26(.01) 

i*6iC*©5J 

•09 

1.18U01) 

.39 

•79 
*16 

•54 
•751 

i*fl 

#83 

*$& 

1.99C.01) 

•22 

.53 

•07 

.96 

St 

i*27C01) 

1.73 V »0«*# 

.47 
i.a3t.0i* 

1*34 

.61 

•15 

.76 

*MSMBMMMSaS*JMffeWMM«*M*«H*^^ 
1 Various livtli af algnifltanea llattd in tablt 3XVIt 

(See Appendix 1)* Oomparlaani bttad on meant pratanted In 
tibia XXV, (Sat Appendix 1) * 

b Rot significant anlait atharwiit inditatad* 
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2) Between tht t b r n Aahiavament Levels. 

a) Far Baya. 

the var iab i l i ty far baya batwtan tha fchna achievement 

lavela a n found in t tb la IX* Only five significant, differ­

ences have bean found. Xn tba ward meaning fae tar , tha r&mn 

far tha everaablevlng bayt dif far t from t h t t af tha v®&9v** 

lablaving baya at tha .05 laval of eamfidaan with tba l a t t e r 

having the smaller n a n . fhata two group* a l io & if farad in tha 

• p t t i a l n l t t i a n i fee-tor t t th t .001 level of probabili ty, tha 

avtrage achieving baya and tha amoinablavlng baya dif f end t t 

the .05 laval af nnfideaaa far th t mrd moaning f i t t e r tnd a t 

tbt .01 laval of mnfl4m99 In tha t p t t i t l r a i t t l aac f to t e r . 

tha averaablaving bayt tad th® tvarera a ahl earing 99J9 differed 

in tha t p t t i t l relations f a t t e r t t tha .05 level of p rab tb i l l ty , 

a) V&# airlf t , 

tabic XX about only two aaaaa in whltb tha g i r l s d i f f e r . 

t b l t n a u r i in the spat ial n l t t l a n a variable whan tba ®r9*>* 

achiavtrs vary with the ueato**ami«¥*?a t t tba .01 laval ®£ 

confident!, white th t averogs a©hiev«rs dif far In thalr laaan 

with t b t t af tha andanahlava** at %h« .05 laval af pnbab l l l ty* 

a) &»# Baya and a i r l a . 

table X diiplaya g n t t e r var iab i l i ty whlah exis ts in 

tb l t sample between tba »9X9» In th© thraa lavela of achieve** 

awn* than within n a b atx n p i r t t t l y . In tha ward matning 

tiptop, th i avanahiavi&g gir la differ lc tba i r uaa af thia 
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tibia XX*<*I>iffennoei In PMA Faetar m*m far Bayt and dirli* 

im.rfijLftix )^9i»i.oMMnmFu teflt??ii.ii .11 mm 
PMA Fatter Six* Achievement 

Laval 
Difference 

in Means 

Verbal Wnning 

Word Mnning B Ov*r, vt Undar. 
B Average va faitr* 

Picture Heanlng 

Spatial Halttlona S 

Rnaening 

Figan Onaping 

Ward Qraupiag 

Paraapteal Spatd 

Uamher Facility 

bomber Sense 

Addition 

Orar* vt lHadar, 
Aranga v t ttodar. 
Ovar. vt Avart f t 

0 @mWm Vt tfc!&9Vm 

o Amm$* va Onto** 

1.11 
1.1^ 

z 4 
i*5-.97 

1.45 
1*01 

05 

.001 

.01 

.05 
* 0 | 
,oj> 

NBs*HaHasmgtaas sacs 
a Comparisons band an mttnt l i s t ed in tabl t XXV* ( $ n 

Appendix 1} * 
b varioaa lavalt of i lgnlf letnaa l i t t e d in table XXFX# 

(Sao Appendix 1 ) , 
a S^ay i f 0»*$irta. 
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t t b l t x**JHffannaaa in PHA Patter Hnxie* af Baya** and Oir l t^ 
" ^ t i W I i l i . n ii • ii inn.. 

PMA Faatar Fi t fannaa f 
In Means 

Verbal Mining 
ttiard Hatnlng 
P l a t e n Meaning 

Spatial Halations 

Reasoning 

F igan Grouping 

%rd Oraaping 

Perceptual ipeed 

Bamber Faol l i ty 
lambar Sanaa 

Addition 

Bader* B vt Ovar. & 

Ovar. B vt Oader. o 
Average S va Ovar. 0 
Under. B vt Ovar* & 
Aster* B vt Avenge <* 

Ovar. B vt Avanga & 
Ovar, B vt Hbdar. 0 
Avanga • vt Ovar, <* 
Avanga B vt Under, & 
Undar* B vt Ovar* 0 

Ovar. B vt Avanga 3 
©var* B vt t&sdar* 0 

Ovar* B vt tater, 0 
Avartga B "Vt Ovar. 0 
Avanga * v a ttaaar*. o 
tfcater* 1 va Ovar, a 

Ovar, B vt Avarait ® 
^idar . & v t Avanga 0 

Ovar. B va Avanga 0 
Average B va Ovar* Q 
Oader* B va Ovar* 0 

1.26 
1.20 
2.72 
2*$8 

t3? 
1.71 
l*< 
i * 
1.02 
1*13 

1.21 
1*«© 
1.21 
1«8$ 

2.64 
2*49 

.02 

.001 
,001 

•05 
.01 
*ot 
.01 

.05 

»o5 
.OS 
.01 
.01 
.01 
.01 
•001 
.001 

*og 
•05 

1 Coapariaons btaad on saaant l i l t e d in t t b l t XXV, (Saa 
Appandlx 1 ) . 

b b«©oya| Ojodirlt* 
a Variawi laval t of algnifitsmaa l i t t e a In table XXTX. 

(£ee Appendix %} . 
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abi l i ty with tba unnnab l tv ln^ bays i t th t .001 I t v t l of eon* 

fldenaa* rear r a t i dlffevamnt wish tba bayt hiving tba larger 

mean in taoh aaaa, a n also a v i n n t between the groups for 

t p t t i t l t b l l i t y i t t th t .02 laval t&v tha undenehiaving g l r l t 

and ovanebitving baytf a t the #0t laval ef probability between 

tha atnnt far tba tvaraga tahlavlng baya and tha ovaraahleving 

girla % a t tht *001 I t v t l far tba andanablevi&g bays mt^. ovar* 

achieving girla? and also t t tha .001 laval for tha undera abler** 

lag bayt and average girla* 

tba rettanlng f a t t e r alto sea»a te differentiate bttwaem 

tba baya and gir la l a furor af tha l a t t e r* tha metro differ a t 

tha .05 laval of aanfidanaa batwaan tba averaehierimg baya and 

avanga g i r l s ; a t tha .01 laval far tha avaratbltving boyt and 

a&dtn ah laving glrlaf t t tha .0$ laval far the avmrnbiaving 

gir la and avenge boyif t t tha .01 laval far tha avanga bay* 

9mH andarathlavisg g i r l i f tnd t t tba .05 laval batwaan th t avar*-

achieving g l r l t and underachieving baya* tha subtests far iha 

reasoning faetar display t iml l t r significant dlffireneea* In 

tba figure gfaaqsiag a b i l i t y , tha metro far tht avanga gir la 

tnd tb t overschiaving bays differ at tha .05 level and for tba 

anderaehievlng gi r la and ©vanthlaving baya t t the .02 laval of 

probabili ty, Xn ward grouping a l l tba fallowing dl tcnpanalea 

ware tmt& batwaan tba n a n a a t tba ,01 level af pnbab l l i ty t 

between tba undaraabiavlng gir la and ovens"<\laving bayif batwaan 

tha avereehleving gir la and avenge boytf batwaan th® 
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undenchievlng girla tnd average baya* and l a s t ly between tha 

ovaneblavlng g i r l s and aBdenchleving bay*. Again, the aseana 

far tha g l r l t exceeded tba meant of fchi boyt for th is t b l l i t y . 

th t parfonatnea on tha peraaattial tptad factor showed 

var iabi l i ty batwaan the «virago gi r la and tha avanehiaving 

baya a t tha .001 lavalj tnd batwaan tha avenge ~;irls and uade*» 

aeblaving baya a t tha .001 laval of p rab tb i l l ty . tha g l r l t 

teemed te take praaadamae in i h l i ab i l i t y bath within and ba* 

tweea groups, 

the fallowing dlffannaaa won a l t a avldent far tha 

nambar sense ab i l i ty at the .05 laval of probability* batwaan 

tha ©venabitvlng boys tnd average g i r la j between the average 

baya and ovanablevissg gir las and batwaan tht underachieving 

baya 9tnk e fmekleving g i r l a , the masna far tha boys in atah 

a t at ware greater than tba n a n a af tha gir la* 

thus fram tha r a n l t e af tba analysis of variance af 

tb t scores n e d in t b l t a t idy , I t would 999m t h t t there la 

tome possibi l i ty of a n a l difference in the wa® af mantel 

ab i l i t i e s by students within variont levt la of lahliveieemfc and 

between nxos* Eapaalally I t t b l t true af tha reasoning, 

t p t t i t l n l t t i a n i , and tba paratptat l ipaad f t a ta ra . 

Xa the light af i r o n findings, a general pattern of 

superior performance baaad on significant diffanneea liama te 

evolve for aax, $P9&9 tn£ achievement l a v a l t . 
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Regarding eex, tht performance af tha boys la superior 

te that of the g l r l t In ap t t l a l relat ions &t\C in tauriaer a$naa 

sb i l l t i c s , th t ptrformtnot af tht . i r i s 99 aoxiptnd ta tha 

baya i t b i t t e r for nasonlngj f lgan grouping, ward grouping, and 

paneptual speed. 

the pattern far tba gn^a variable points t a tha raaults 

af the f i f th grade boyt aa aaptrior te tha f if th grtda g l r l t l a 

spat ial relation*; tbt f i f th tnd sixth grtda g l r l t t e perform* 

lag bat ter than tht f i f th and sixth gF»&9 bayt in m t a i l i n g 

tnd la perceptual iptadf and tha fourth grade baya as txnedlttg 

that af tba girla in the fourth gr9M in namber a^nse. Ft-.ia 

i t the pattern for tha ,witbin , graoa dimension bat due te 

maturation m& learning-, tha • batwaan1 gnda pattern shows a 

constat ant increase in lapariar jwrfefsmuaae frem tha faartb te 

tba sixth grades. 

tba possible pattern, resulting from tha tnalyalt af tba 

relation of tbt | p | f a t t e r meant and tht variable af aehlova* 

aaat n p a a t t eosae of the tnnda for tha other twa variables of 

n x and grade laval* tba resul ts n v a t l the spatial ab i l i ty te 

be aaparier in tha bay*, eapealil ly tba uadirteblavijig baya 

whose taaras 9m99ij9& tbata af a l l t h t other granpe. tha under* 

achieving gir la perforated bat ter in sp&tial ab i l i t y than did 

tha ether g i r l a , that i t , tb t ova rath laving and avtr&ga g l r l t . 

the taparlar perfermanae in natamln^ ab i l i ty i® 00 t i t arming 

in tele itmpla af gir la lapaalal iy wbtra the avaratblevem and 
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underaehievara a r t Involved. While th t bayt a©« te be equal 

In figure grouping, due perhaps to the i r superior, t p a t l t l 

t b l l i t y , they a r t swperaaded by tha nl r ls In the word grouping 

subtest ef tha rettanlng fat t a r . I t ca*ald ba that tha word 

fluenoy attributed ta tba female sex i s responsible in rais ing 

tba stares for the gir la* 

the penapteal apeed t b l l i t y nama te b# a^tatendiitg 

far the average i ib la t lng g l r l t . 

the baya ahow aaparlor fserformanee in number aanaa t t 

aba ,01 level of prebebitity within th t oven thieving group'* 

In th i s nmpla bayt did not perform bet te r In mssbar 

aanse than tba andtnahiaviag g i r l s bat thay won superior te 

tba evenehievlng and tvanga aehteving gir la t t th t .05 level 

ef probabili ty. 

tbas through tba matfead of analysis of varfanea I t 

ippean thst t h a n may bt t definite dittrtpanay In boyt and 

gir ls with r i t p n t te tba ate af primary mantel ab l l i t l aa in 

relation ta tba aax, ^m<&9§ #xi& aehlavamant level* 
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PX&099BX0Y OF WSULtS 

th i s invettigation wit tonearnad with tha pa ta lb l l i ty 

of identifying dlfferent t t in tht primary mental ab i l l t i aa of 

students of various g,T9d99 and level ! of sahitvtment in the 

ordinary elaasraam. %a» tha eemlaliteit len of an intelligane® 

and an achievement teat, a tempi© of six hundred farty~eigbt 

ttadenta was ehoten from the fourth* f i f th , tnd sixth g n d t a 

af five aebeola* tha er i te r lon far eategartelng thaaa pypila 

wet abtainad by finding tha dlnrapenay far each ablld between 

bis mental-age grade-pltaamtnt m®& h i t aabtevaatant battery 

grada-plaatment. One third af tha aiMplt wat faund te ba ftma*» 

tloning nine months or man abav# the Individual »ambai*>age 

gnda~plaeamant, aaatbar third ©f th t atmale was performing 

twa months abava, a t ar below tha individual saantel»aga grade-

placement, and tha final th i rd 9t tha sample wat imdaraehiavlag 

nine mantht or men below tba individual ma»tel~a®a grtda-

plaeement* 

A t a t t on th t primary mantel ab l l i t l aa wtt admir-istor­

ed for tb t ptirpan ®t identifying any real d i f ference in tha 

specific t b i l l t i t t of t h e n groups * the ©&thod of analysis of 

varltnot wat a n d , the r a t a l t e of wfelab will be dlaeuaaad In 

l ight of the t e t t a ©f i l g a i f i n i m far the variables of mx$ 

grade, ana tahiavamant l ava l , tnd tha interaction of th«*s®, 
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1 . the Sax Variable* 

fhreagb tha tnalyai i af vtrianaa t lgnlf leant dUTer* 

tnet t far tha aaxea (Set t ib ia 11) wan found i 

a . At tha .001 level of aatsfidenaa i9T ra t toning;, 

ward gnwplng, and paraaptetl »pm& faetartf 

b . At tha .01 laval af aanfldanaa for tpa t la l ra*» 

1stions, f i g a n gramping, and master mnm e b i l i t l t i * 

t h a n n a a l t e of tha £ teats indleate that slgnlfiaamfc 

d i f f innc ta exist batwaan the twa estimates of tha etmt isni* 

v i n e (tbt estimate w i l t i n g from $»t*p a tone and that v®~ 

tu l t lng from tha individual n a n a ) far n t h f t i t e r# bat f a i l 

te indleeta a p n i f l a t l l y whan thay a n ta ba faurnA* 

t© ataerteln in whlah tax the d i f fennta Xi@§, tha *t» 

teat was employed, tba quantity »*» i t tha nfcla *f tha ®h~ 

teined diffaranaa batwaan the m t i u n i of tea groups te t i n 

standard er ror af tha d i f fenn ta and 9» related to tht d a g m i 

af freedom result ing from tha tisset af temple• being eempared* 

I t is interpreted in teraa of .001, . 0 1 , *02, 9&& .05 levala 

af probabil i ty. An abtainad *t* value aqnil te or g n a t t r 

than tba e r i t l e s l v a i n af *t* t t any af thaaa lavela indlettea 

that tha obtained dif faranaa r ep rnen t i a n a l d i f fenn ta tnd 

cannot b i at tr ibuted ta tbanae f l n t e i t i a n i llama* Any *t* 

valae below tha *05 laval of aabfidanet ia not t ana id tnd 

t t t t i a t i a a l l y aignifiaant tbra«gb»®t tbla ttady* 
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Appiitatioii af the »V test (Sea t i b i a XII) te tha 

meant af three hanArem twenty-four baya and tha -m&m cf thraa 

hundred twenty-faar girla yagavdlen of grade and aehlava»nb 

level , nvaalad t h t t tba i lgnifleant dlffannaaa fo^nd at tha 

.001 laval &t aeaf innat i s tba f ta tara af n a n n l n g * ward 

grouping 9is& pereepteal apaad wan «iae ta tha superior perform* 

ante of tba g l r l t whan meant wart hlgmtr far e&oh factor , the 

dlffenaee ia figara gvmpi&g t t tha .01 level of prabtbi l l ty 

wat a l ta etattd by tha mora efflelant nrfarmanae ©f the girla 

in t b l t t a t t e r in aanteat ta tht performance of tba baya* tha 

other twa algnlf leant dl t fannaaa at tha .01 leva! of confi­

dence in the tpa t la l n l i t i a a t and numfcor sent® ab i l i t i e s wan 

attributed te tbt ttipariar nrftimaaea by th t baya* 

thast r tau l ta era i a asfaamaat with tht finding® of 

S t a l l i n g who faaad ma ral labia tax di f fennaet in tba vtrbal 

f n t e r bat e aignifleant d i f f enn ta in tha arithmetle rmieem* 

lag and tpa t ia l n l a t l amt a b i l l t i a s of tha bayt* they a n 

a l ia in accord with tba invenigat lero af mm** and af Mavighaiab 

and Bnaae^ though tba l a t t e r found tht g l r l i* not tht baya, 

axaelllng l a namben. Barrall*!^ study n e a l t l n g in no tax 

1 sabilitr, cgt cititi, ** F# 

2 a>»f ^ t „ f l ! i » *i-5® \u 

% Eavigbant and Braeta, 0^., Pit..,, p . 2 ia -%7. 

k Barre l ! , MA*M&A* P- « - W t 
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diffaranaei for tha f if th grade i s no* upheld In tbla study 

(See t ab l t V). 

thara la emplrlaal avidanat that even tha school~ag$ 

child h i t ttajulrad tba eonoopt® mala tnd female un9 although 

eempetene la Intel lectual and taadomlt tasks la not a t t l aar ly 

i aexofcyaed t n l t i t t&r example a g g n n l a n a r deptndaaay, thero 

•ppean te be aoma aantiitaaay In tax role identification and 

intel lectual tehlevement, frableme requiring anaXytla end 

n iaaning , primarily thoso involving ap t t l a l tnd meahanleal 

nasonlng, t i l ante and amttmmwtlaa *. »m regarded a a aer« an-

propriste far baya than far g l r l i while tht l a t t e r exeel l a 

Unguis t i e achiiremanimta ***• typlaal famila n g t r d a the t e l l * 

lay te salve pnblema involving geometry, legi t* or i r i tbmetl t 

t t a mainl ine ek i l l and tha natation t r i n e a t t a whether her 

unusual emnllecee on such teaks watsld ba equated with & la ta 

af femininity, ivam em^raleysaratelly* t tmil ia auppart tha f a i t 

that pratabaai baya «»}& many mon wha&* and wwhyw ajaeatiama 

than gir la and that they have t tenda&ay t a eaaiyae a situation 

rather than eeek help or adopt a trlt i«and*arror solution. 

Sagaar aantendi that tb t rat tan far tha gradually i n a n t t l n g 

endemic awperlority af bayt In idalaat tnta la that t h a n i t t 

5 Jerome Kag»m, ®Aanlaltion and Slgnlfleiiiat of Sax 
typing tnd Sex Bala Identity*, t t a>i«bad by Martin t . Hoffman 
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thtnga in the perception of tahaal and teedemle work. From 

the beginning te tha faartb gra«5« tha tvartga bay paroolvat 

tba t tbaal ta feminine t i n t ha i t a t t b l t time »irivir«5 to 

davelap a masculine n i l Itomtlflittiem* Than, tht prapaadar* 

tnee af femail t n t b a n * thal r ins i s ten t ! on ebadienn and 

Inhibition a t aggnaalvaniaa and nsfeleaanaas, plus tha aurvl* 

eulnm af rnd lag* aelarli&i »M Hinging, a l l mil i ta te againat 

b i t Idt t af aebleving maaeulimity. OradnlXy an Smpliait 

aaan la t i an ar is ta between sabjeet matter and aax r o l l stand* 

t rdt* Academic enawas I t linked to vocational preparation 

and aa th t boy's motivation growt, hia aeamamte laMevemtnt 

r i m n p t a l i l l y In tha p ree t i e i l f ie ld! sash aa aotenis®, 

spate n l t t l a n a tnd ar i tbmtt i i* 

Z* the arm** fa r i sb la , 

with r e f e r e n t to tba g n d t variable &n& mgtrdlaat af 

tpaoif la level of grade* etblnemeat or tax, tha j * testa (Sat 

t t b l t XI) applied te tha meant of tha twa eat lantet ©f the 

a n t i n swop 9t six bandred farty»aigbt boye M®& g i r la reveal 

a t i g n l f i n n t diffennee a t tba .001 laval af probability far 

•»**y M% f a t t e r . the greatest amount of thangt through thtsa 

t h n a grades was avldenaed in ward flueney with i t s £ test 

v a i n at V&*2$ a t oampand te th t a r l t l e a l valua af &.fl 

whlab i s required far a d i f fenn ta at tha .001 laval of p n b * 

abil i ty* Yumber fae l l i ty tg 137.56) tnd perceptual apaad 
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(I. 7U«49) « • » next in order of mignltttdt af tbaaga while rat* 

nning (£1*0.99) tnd spat ia l nl&tiona {£38,62} exhibited tha 

laaat amount af tbaaga. t h n t flndli,gs#n it. z.coru with those 

af Clark9 who found a s t a t i s t i c a l t ignlfleant increase with age 

la tba mean s ta r t s of a l l f i t t e r s . However, he found tba in* 

t naaa in n taan lng greater than in the number fee to r , whlah la 

net true in tbla t tedy. 

Mare ipasif la m u l t e C âa tabl t IV) wen arrived from 

tbt amputation of the *t* t u t te th® mttma af She .spoiif i t 

gndes n g a r d l t t s of tax ant table vacant. A significant differ* 

anee at tha .001 level af probability wat f&wb& batwaan moat af 

tbt cieans of g r a n s f a i r , f ive , and aix far every fjmj f a t t e r , 

fhta tba mnn far gradt four differed with tht mean of grade 

five at tba .001 leva! of probability t9T tha verbal meaning 

f a t t e r . Xtixawiae the aeaa far *h® fifth g n i a wat t ignif ia* 

aatly d l f f ena t fram that af tha sixth grade t t tht .001 level 

ef aaafldamaa* With r i t e in gn*Je* the mean In t ran t^* th i s 

trend was trae of i l l tha ^ | | f tetera axatpt In two oaseat Xn 

spatial n l t t l a n a tha matn far tht fifth gradt dif f i n d with 

tbt mtaa af tbt fourth gradt at tht .01 l i v i i of Qort£i$&m9 

wbilt the meant for tht flgur grouping fa t te r showed no t i g -

aiflaant diffaranaa far fcha fourth aad f i f th ^nvioi. 

'I W II IIHI I I I — « — — « — — » 
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Developmental!:/, th i s general trend la ta be expeated 

because of tha gradual growth of eonaapte In depth and in num­

ber with 9n inane at if- age and in g r td i . tot only do a t t e n ­

tion and experlenae tooount far th i s inanaae from $p®&9 te 

gnde bat I t fallows from tha aanttrnatlan af tes te when itama 

Inonata in diff leni ty with a H i e In age »n^ %v9&m l eve l . 

tha *t» teat whlah wat applied t^psrataly to tht »®»a 

af baya and te tha meama of g l r l t far tea primary mental t b l l * 

i t i ea pnaenta a less oanaiatenb trend of para l le l i n t m m in 

mean snore with inarata® in grade level , three t t b l i t m a i l 

d l f f i r tnet i in gndat wluan tbt m% rale In wsh g r a n i t taken 

lata consideration. labia V Hate the mean atom diffanneea 

af bayt tnd g i r l s * wltbln* tba aama grade level* t ab l t ?X ra* 

veals tha mean t o o n differentia In tba same sex bat at tha 

varioua $T9^9 lavalt of four* five and s ix . t t b l e ¥IX pnaeate 

tht mean s e e n dl f feras t i t batwaan tha boys end g i r l a af gra<taa 

fear, five 9n& s i x . All af t h e n rata i t • a n diseased aepante* 

ly for eeeh f a t t e r . 

a. Verbal Meaning! 

tb la t b l l i t y t a amiiratend l d e n uhlan a n expressed In 

wards la aeaaund by twa aabteata, that of ward aear.ing and 

th t t af p l a t e n meaning* ^abla V dltplaya no algmiflaant dif­

fanneea far t b l t a b i l i t y of verbal moaning * mi thin1 grade ba­

twaan aaxaa. t h a t , m ligmifleant d l f f tnnee v t i found between 

tht fourth g n d t baya and tha fourth grade g i r l a , nor between 
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the f i f th grade bayt »n& fifth grade n i r l a . tha sause was true 

ef tha aixtb grade* 

table ?X n v a t l a a d evtlopmantal trend of para l le l im*> 

area t t in main taar t with i n t r a n t in grtda level . Thnai 

1) the mean taar® of tha bayt in g n d t four was lower 

tnd differed t t tha .001 level of eemfinnee with tha mean of 

the baya in grama f ive . Also, tha itaan of th® f i f th grade baya 

was lower and differed with that of the aixtb grsee boys at tha 

•001 laval of confidence. 

2) the mean scser© of th® fourth grade g l r l t wat smaller 

than that of tba f i f th grata ? l r la and significantly diffarant 

at tha ,001 l eve l , the sswa wat trua af tha f i f th gnd t . • l r l i 

whose st9tm w«s l^war than and dif fend a t the .001 level with 

the ®9&n saore ef tha sixth grsda :-drlt . 

tb t f lgur t i of t ab l t VII shew that in verbal meaning 

9M. i t s sun toss is tht fourth grade baya have a lower mean and 

vary aigaifi tantly with tba f if th and sixth gradt &irlt at the 

.001 level of probabil i ty. Li&awiee, « diaanptnay t t tha 

.001 level was retohad be twa am the fifth gr«sde baya and tht 

fourth and aixtb g n a t glr l i f and between tht sixth grade boyt 

tnd tht foarth and f i f th grtdi g l r l t . Again, this a an be 

nsaenably expetted inerdlnr . ** developmental di f farant is t ion 

af abl l i t laa* 
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these fimdin;a tampan favanbly with those off 

SabUltr? who faand no ra l lab l t etx d i f fenn ta in tht ab i l i t y 

to hendle verbal aonaaptaj and with Balimaky* who found tha 

verbal faetar moat eamalateab with i n t n a a t In age. However, 

whan tba grade ^mansion I t e©n»idar@<S, thaaa finding! dliigraa 

with theae ef* Jonet^ who found this verbal ab i l i ty at the age 

af nine (gnde four) ta be t lmilar te thst of tg t eleven 

(gnde 6 ) | an$ with Havlejharit and B m t e ^ whose n t a l t a show­

ed the g l r l t te b t m^-pivv in mr& flaamay. 

b . Spatial Balatlena, 

th t lwltbia* gradt laval (See t t b l e V) revealed no slg* 

nlfletnt d i f fennta in tbt tpa t la l n l t t l a n a abi l i ty between. 

tba sexes la tha faartb or aixtb grades bat tha .05 level of 

tanfidenae wsa evident batwaan tha iris? and baya in tbt f if th 

gnda with the bat ter aarfarmtnae atbribmtem t e the boyt* 

A further tenateawm in t i b i a ¥1 n v n l a that thara 

win d i f f i n n n a wltbln tba nmt sex at dSffennt grade lavalt* 

tha baya in grade fear diff a n d in tbla abi l i ty at tha .02 

level of eemfideaee with tba fifth grtda boyt. fhe l a t t e r dif* 

f t n d with th t t lx tb grade boyt a t tha «001 level of oonfIdtnea. 

7 S tb i l i e r , fa Cftfa, 0 p . 

8 Haliasky, fa m»%* P* MWJfc. 

9 3em*m OftaJlftn P* &f9~351. 

10 Havightsrat &ta& B n a n , O^.^it....* p . 2U1-2UT* 
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there wit a© slgnif i tsnt d i f fenn ta found between the g l r l t In 

the fourth grade AM tht g l r l t in tba f tf tb gntfe bat tha t ig* 

nlfieant dlffannoa t t tha .001 level of probability was maeb> 

ed between tba m»m of tha fif th gr©«Se g i r l s and tha sixth 

gradt g l r l t . 

table VXX abowt a t t lgnifleant d i f fennta I» the t p t t i t l 

ab i l i ty between tha fourth grade boyt and f if th grade srirle, 

although tha same fourth grade baya differed iltmif l i t n t ly 

with tha t lx th grtda girla a t tht ,001 level af probabil i ty, 

In favor of tba la t t e r* tba f i f th grade bays wen n p e r i e r te 

end differed with tba faartb grade gir l* t t tha .001 level bat 

thay ware l e s t tapabla than tba aixtb &t&$9 > i r l i who ware 

better aed dif f i n d at th t .02 level of tanfldanea. tba sixth 

grade baya* superiority i t aJMbr far thay d i f f t n d tlgnlfinmS* 

ly t t the .001 level when tempared te the fourth and fifth 

grade g i r l a . 

thai in g a n a n l , there i s a aarnspandlng inants® in 

mean taara with a r l n in g n d t level even when the mxm a n 

nn t id t r ed sapirt taly* liawavar, there «r© tama exeeptiemi* 

neither tba faartb grade baya 'nor the faartb grade g l r l t differ 

In thal r sp t t i a l t b l l i t y with tha fifth .-.nam g i r l a . A signlf* 

le tnt d i f fenne i was foam* between tba) boya ©f the fifth grtda 

tnd t h o u of the faartb grade t t fee .02 level of conf iden t . 

*tritfcim« tha f if th g n ^ a , the bays differed fnm the g l r l t t t 

th t ,05 I t v t l af eemflnmtt. Bath dif foreman 9m be attributed 
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te tha superior perfamtnte of the fifth grade baya beeause of 

the i r higher mean, fhe aixtb grt^a bayt wen superior to a l l 

baya and girla in tha fourth, f if th and sixth %m4es* tfenwgh* 

eat the thir teen aemparlBont isade far t h t spatial ab i l i ty with­

in these three tablet* tv@n though only mime of them wen ate* 

t i a t i t a l l y aiemlfleaat, tba dlfferanoat v a n a l l In favor of 

the bayt, again bearing out tba aft np ta ted fast in literotaim 

that bayi ar t superior ta . ; l r l i In tha spatial n l t t i o n s ability* 

t h e n ra ta l t g ' a g n e with thaee of Hevlgbartt and 

Breeeel* wba foamd bays in g r a n t four to nine exeelling In 

spatial testa. Clnfe*^ foam* that tha apaet ab i l i ty exhibited 

the least amount of ehenge with Inerease in age. t h l i vat true 

af the present study ilea b i i t u t i tha increase was la ta eon* 

• l i t e s t thin la tha n s a l t e far t h t verbal naalng a b i l i t y , 

The finding! here are in tenteaat t© t h e n of Jone t^ 

who feaad tht spat ial foster at tht age ef nine similar te 

that af agi alavan* In th is atady they wen s t a t i s t i ca l ly dif* 

form* 9t^. s ignif icant . SahlXle*^ fmm& no a p t t i t l ab i l i ty 

In g l r l t in th® fourth g r a n , l a tbla study thay eerfamsad ta 

wall as the boys in tha fourth grade. 2W*<£ atlng ei/hteen 

«l»n • — •immlin 

11 Havighurit and Srtaaa, On. .Clfo. p . 2U1-W* 
XZ Clark, ffis* Olt... 50 p . 
U Janes, faJ&&A$ p . W~33i« 

Ik Sahi l ler , fa M%A* *9 P* 

15 mem. fa CH*,, 0 p* 
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di f fa rant t e s t e found n© t p a t l a l factor far the f i f t h ^p9&9 

g i r l s . In tb la saasplt tha g i r l a In g n d a f ive performed aa 

wall as the fourth g n d e g i r l a and htty® in t b l a a b i l i t y ba t 

t h e n i a a a t e t i a t l n l l y s igai f leant ^ift9r9m9 i t tha .05 lavel 

batwaan the f i f t h g,tm^9 baya and f i f t h grade g i r l s In favar of 

tba boys. 

Bevelapaant t l ly , t i g m l f l n n t d i f fe ren t ia even within 

tha aaaa aex for tb t different grade levels can be expeeteeS* 

Although t e v t r a l t haa r l a t aanaamiag the d evelopmtnt of t p t ae 

tanaapts are pnpoaed , tha t of a ®tage#npendent prooeas whlah 

I s a e n p t e d by majority of edu o a t e n seams to be supported in 

t h i s t t e d y . t b t eh l id ia aaid te move through stages and tab* 

a t t g e t . Thai he ssovas fro® th t a^naory-«atar i n t e l l i g e n t te 

preoperat ional thought, te ton t ra ta operation a*s$ in t e the 

period ef fermtl opara t ioa . All these proeets@s in the «an*» 

tiast Involve t n n t f a r m t t i o n of aeneepta, subs t i tu t ione &nd 

f ina l ly i m t t g n t i o n t . That* eh l ldre* a t any given ehronologleel 

age »ay fnnati©** wltbln 4 i £ f a n n t eteges* tnd g n d t l ava l t amy 

b t utad as estimates of whan ce r t s i n kinds af functions may be 

expected. Oavalapmantelly a gradaal i n n a t e in t h i s a h l l l t y 

n e a l t a , t h a t boyt e x e t l , amy ba a function of sex r o l l ident ­

i f i c a t i o n *TX& the taamiagly innate d a a l n t e analyse . 

t* Eneaaingt 

Thli a b i l i t y i s met tared with two sub t e s t s , tha t of 

f lgara grenplng and ward gronpinr: whitb involve the a b i l i t y to 
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talve problems in the l ight af past experiantei, te plea* and 

ta fortee ©onseqweneta* All hlghar learning demands th is t b l l ­

i t y . t b t teat items r ega in tha teatea te bt a bi t ta see dif-

fereneea In fl^aret ant In wards. 

tb t gnda d i sun ion playi a definite rale with regard te 

the ntaanlng ab i l i ty b a a i a n of a t t e n t i o n and Iteming* How*. 

ever, tba pattern i s set n a i l i t a n t * fhe resul ts of tht »tf 

t a t t t In t t b l t V neeant the *witbin* gm&9 d i f f o n n e t whieh 

paint te tha superiority of ^ir la ovar bayt even the*«gh aalau* 

latlona arew only five oat af nine afp l f iaont ta a t t t i t t l t a l l y 

significant. Xn th® to ta l ntaanlng abi l i ty the following 

n t u l t s ware evident t no dif fannaa within the fourth gndej a 

tlgnifleant d i f f e r e n t at the #0S1 level *-f confident® within 

tha fif th g n d t | tad i d i f fennia at tha .02 laval within the 

sixth grade, for tha n b t e i t af figara grouping no difftraaea 

was feaad within grades faar tad aix bat the .02 level of 

nitfldenee was neehed within th t f if th grade, tha eematrlaem 

af n a n scores wltbln grades for the subtest of word grouping 

resulted in* no i l g n i f i n v t differanet within tht faartb gradt | 

t difference i t th t *0©1 level af p n b t b i l l t y within tha fifth 

gridef and at the »§5 I t v t l within the sixth g n d a . 

A farther bratlaiawn in tht mean aeons (See Table ft) 

thews tba diff a n n u a la naaanlng within the 8»a aex at tbt 

tbna grtda levels* tagarding tba b^yit no s t a t i s t i ca l ly t ig* 

nlfieant difference tvalvad between tha mesn aeons of the 
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faartb g n d t baya and f i f th g r t ' t bayi far tha to ta l n i n n l a f 

ab i l i ty nor far tht asabtaate of l i -UP© graaping and ward group* 

ing. However, the .001 level of aonfldtnot was n f b e d by dif-

fennea la the ateani af the f if th gnde boys »M tha sixth 

gnda boys, fhe trend far th® g l r l t wsa sor t tons is tent devel* 

epmemtelly beaan t n t h tuaeeedlag grade dltpltyad better rea* 

toning ab i l i ty ilthoiajh mat t t th t team l eve l , the fifth grtdi 

g i r l s w i n superior te tba fourth gnde i r l a in to ta l reaton­

ing tod word greapteg a t the .001 I t v t l of tanfidenae, but thay 

wen superior ta then in Agsre graaaing at only tha .05 I t v t l 

of probability* tba aixtb gnda gir la exaelled the fif th gnda 

girla in to t a l naaa&ing tnd flamre gnup'.ng font the dif fannee 

natbad th® a t e t i t i l e a l tl&ilfiea&ee at tba ,01 laval of p » 6 * 

ability* ftrem tfeoygh tba dif fannaa in word grouping was not 

aigaifleant between the f i f th aad sixth gnda g l r l t , the l a t t e r 

bad tha higher ®@aa taera« 

Xn Table VXX tha «t» teiti show a i t e t l t t l i t U y tignif* 

i t t n t dlfferanaa at the .001 level of ©oafideate la ftvar of 

tbt sixth grade g l r l t over the foarth AW& f i f th grtda boyt far 

tht reasoning abi l i ty* the fifth gnde r i r l t dif fend at tba 

•00k level of naf Id tna t with tba fourth grade boys and wen 

superior ta team* the sixth grade bayt wer® better and differ* 

ed slgnlflaaatly a t tha .001 level of nn f lde im with tht 

faartb g n d t g i r l s in m a i n l n g **» t h a n wat no HgnifiiaaS 

dlffennet between thea and tht fifth gradt ^ i r l a . Tht fourth 
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gnda gi r la and f i f th grtda boys displayed e^ual naaoning 

abil i ty* 

Begarding the aabti t ta of f l / a n gratiplng and word groap* 

lag tha p l e t a n remains the tama essential ly ta ia tht to ta l 

neaaning a t o n s ixaept that far tha f lgan grouping feet or tbt 

a ign i f inn t d i f fenute between the fourth gnda boyt and f i f th 

grade gir la naehea only tha .01 laval of probability l n t e i d 

af the .001 l e v e l . 

thai tba n s u l t a of a l l thaaa a n a score eoispariaona 

nem ta empbitita tha tap t r la r l ty af the l r l a in the reitanlng 

t b l l i t y not ealy whan 9omp9r94 ta tba performance of the boyt 

but t laa tend to show a a s s i s t a n t intraat t in the abi l i ty 

wltbln tha female tax with r i t e la gnda l eve l , the i r aeons 

in word grouping stem te account for tht be t te r performanaa l a 

tbla study. S i n e girla a r t generally femaS ta tn rp t t t bayi In 

word f l a m y * , th is gave tbem tha tdvtnfeaga over tha boya* 

Savlgbent and B n e W ^ had t l a l l a r n t a l t i end faaad the £irla 

te 99 taparlar in na tan lng , Jaaai^® hawavar, found that the 

reasoning footer did not differ at ages nine and tievia* Thli 

la not In agreement with the present atudy* far ecmalatent 

diffonneea with } i«har mtia t o o n s wan foamd for "-be girla 

16 Tyler, ^.t.Mk%» P* &*• 

17 n v l g h w e t and B r a i n , $pffi[lffj-t^* P. 2l|l»2l,7. 

18 tfaaee* faJMU* P* * * * * » • 
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with advanaennt la age l e v e l , 

d. t a n e p t a t l Spaed t 

t b l t fa t ter WMpirefi tht abi l i ty to reoagniae ai 4lliiw 

i t l ea tnd di t fonnaai between abjeet® or tymbali qalaxly tad 

i t eura te ly . Agisin, th i s ab i l i ty . t e diatinguiKh, for example, 

between b»a and &*», m*t m$ m*», p*a and e»i* la v i t a l in 

learning te read, in speed nad lng , snnmlng a page tnd pnmf 

nading* 

th t developmental t n n d i s quit* consistent with tha 

growth af th i s ab i l i ty $9 age p n g r a t t a t . tha * within* grade 

differeaeee far perceptual 9p994 ( 3 n Table V) favor tha I r i s 

with auperier parfaimtneet in the fourth grade a t the #0® level 

ef tanfidenae{ in the f i f th grade t t tha .05 lavalf and while 

in the sixth gradt tba difference i t act s t a t i s t i ca l ly aignlfi* 

cant, i t palate t a tha la^ar iar i ty af tha x i r l i# 

the itma p l a t e n (tea t t b l t VI) imfaldt whan tht s i t i a 

af the teste sax are aaitparad at ^ifftreat grade levelt* Tba 

t t t t i a t i n l dif fannaa ahawa a definite istpnvament in p9v£9vm» 

*m9 with aragraialve gnde level far bath boys tnd girla at 

tba .001 level af i imfidaan with only one exception a t tht 

.01 level between tba fourth and f i f th gnda g i r la* 

Xn a l l comparisons bat one (Bee table VII), the means 

r i n with i n a n e te in grade laval and are t lgnlf l tant ly differ-

tnt t t tba ,001 I t v t l ef p n b i b l l i t y . the ore txeeptlan I t the 

diffennta between tha meant af tha fif th gnda baft and the 
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fourth gnde g i r l a . Althawgh tht dlffonaaa 1a not atafcistie-

al iy significant i t i s in fovar ef tba f i f th grade boyt. Again 

t i l this tvidenaa auppartt the fait that th is ab i l i t y lnaraaaet 

batsman the age and gradt levela represented in t h i s study. 

e* lumber fae i l l ty t 

the las t f i t t e r etettand wns that of r.uaber fael l i ty 

whieb i t t eompaaitt of two subtests* ana ta t t ing tha abi l i ty 

te carry out aaveral bossies bat simple arithmetical p n n t n s , 

and the other measuring tha abi l i ty to add, thaaa were inde­

pendent af n t n n l n g beets* so thay invelved si&ply tha fundi* 

mental ma thaaa t leal processes. 

Tha *within1 grtda (Sea t t b l e V) trend, as a resal t ©f 

H* teeta sboWit no t iga i f i t in t dlffanneas in the ptrformtees 

af boyt and gir la within any gradefar th® to ta l ntusber abil i ty* 

However, in the subtest of mmh9t* t*.nn, the fourth grade boje 

d i f f t n d ilemiflaaatly with tht fourth >*nde g i r l s at tht .01 

level of aeafleaan with aaperiar performance attributed t® 

baya, while in tha addition aubteit tha fourth g n d a boyt again 

dif f end significantly with the fearth gnde girla at tht ,05 

level bat in tht l a t t e r 1 a favor. Tba ether dtftarentea though 

not s ta t i s t i ca l ly significant tend te point ta superior per­

formance by the boyt. 

t tb le ?I thowa in Incrasae in tht abil i ty within tht 

stmt sax with r i t e in g n d t Itval both for boyt and gir ls at th t 

•001 level of eenfide&ae In each eestptriaen exeept between the 
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faartb and f i f th grtda boya in number a®nst, whiab ntehed tba 

.01 level of p n b a b i l l t y . 

the g n d t tnd s ix dimensions as inilyaad (See table VXI) 

far th is abi l i ty farther lapaarS tha f t t t that numtrlaal abl l* 

i ty Inereasat with progress in grade level , tba var iabi l i ty a t 

tba .001 level of tanfldanot between tht gnd*a wat consistent 

with tba exception ©f tha fourth grade boyt differing with tha 

fif th grade g l r l t a t tba .05 laval of probability In nassber 

t i n t tnd not thowing any slgnifieaai difference in addition. 

t h t flading! ar t in aanra t with S e h l l l a r ^ who fenad a 

n l l a b l a difference in ftvar af th t boya in gradt three and 

fear in arithmetic rnemaiag, with d a r k 2 0 whaae results showed 

a s ta t i s t i ca l ly significant i n n a t e with age in tha laesn s t e n t 

for nun r l ea l abi l i ty j and partly with Ksvighnrat tm& B rae t t ^ 

wbe found g l r l t superior in aamaeri, whines in this atady thay 

axnl lad only tha bays in tha fourth grade in addition. Tba 

baya in tarn showed at parlor i t y l a number eanae by a ssor© 

n a l i t t i t s t a t i a t l e t l different! . ^rasa^ alta found that gir la 

seta to ba able te carry oat fuae*me»ttl processus in arith*> 

saetle bat boya a n superior in salving pnblema. 

• " • i mmmmmalmtmlmmmmimmmmmmm-

19 Sehi l ler , On. Clt*.* &9 p* 

20 Clark, 0 .̂ifl:.ffit..... 30 p* 

21 Havlghurat end B r n n , 0a.* Pit.*.* 210.-21*7. 

22 mam* flifti Q^%A* 58 P . 
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3 . th t Aehieviment Variable. 

tha oversell £ teat (Sn table IX) for the achievement 

dimension regardless of laval of leMivtntat*. i!?®&9 and sex 

n t u l t e d in significant differences batwtan tha two eetliaatea 

ef th t saapla for tw© fat tars «-niyt tha word n a a i a g abi l i ty 

9?& the spat ial a b i l i t y . The Ktuns for the word meaning a»b-> 

teat differed at the .05 level with the e r l t l o a l value being 

2.90 9wd the raaaltant £ valne a t 3*&1 • tfhile th is indicate a 

a real dlfferenoe, i t &mM not epeeify whitb level of athltvew 

meat and grade was different. In the spatial relations rector 

the difference reached th® .001 level ©f probability with the 

a r i t l e a l velue at 6.91 tnd the retai tent F teat at 16.50 . 

t e find whieh epaeifle eabiavement gronp ragardlest af 

grtda or tax , raflattad thess® diff i n n a t e tht ft* test wte 

applied te tha ssetna of tha three aohieveai&nt groups, the r e ­

sults of whlah a n l is ted in tabl t IV. The e n n e b l e v e n 

differed with tba aadarsahlavart in the word aseaning fa t ter t t 

tht ,01 level of probability. Rafanan te tab l t XXXX (Sea 

Appendix 1) thowa tht evenehieven as poaseaalng tht higher 

mean, the bnaxdewa far the t p t t i t l relations fa t te r shows 

tht o reneh ieven showing inftr lor performance and varying aig* 

nlfieantly fram the average eth l e v i n at t in *05 level of 

eenfldtnaa »nd t i n fro® tha uadevtohieveri at tha .001 level 

af eenfideate. The uadanthiavara scored mteb higher and 

diffend significantly with tht evirate t t h l i v t n at the .001 
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level of p n b a b l l i t y . 

A farther bnafedown of t h i t inforattlon as to whet rala 

sex plays In these • igai r ia tn t d l f f a n a n t regarding achieve* 

meat levels appears itt fables VXJX, XX, and X. theae 9T9 now 

d i toa tnd l epan t e ly far m a f i t t e r . 

a . Verbal aaaaiagt 

t b l t footer iaeluaet the ab i l l i l e a ef ward aieaninf; and 

p l a t a n aaaaiag. Valla no atgaifleant d l f f e n n e s wan foand 

•within' n a b aehtev«a#nt group ( 3 M table VIXX), a farther 

comparison of main aeons within tht tame tax (See Table XX) 

ahowt the underachieving bayt txhlblt lag infariar ptrfanainat 

and varying with the avenge eehiavlng and avanahlaviag boyt 

at the .05 l e v t l of p rab tb i l l ty . 

Table X presents a significant dif fannaa for tha word 

meaning subtest , la wblesh the averathievlag -iris scored higher 

than the underachieving baya and at tha .001 laval of eon-

fldanee. Altheagh t h i t i t not awrprlaln*: if tht g i n r e l find** 

lag ia anapted ths t ^ir ia exael boyt In verbal eehlevemontt 

b a n another fat tor I t worthy of not;®, Jheet even thieving 

g l r l t with an avanga I A* af 103,6 bad a higbar wan aeon l a 

verbal meaning and differed at tht ,001 level of eeafldean 

with tht aadenaaievin^ boya whaae average I.Q. wis 11?,t . 

F n a Ttblt XX, i t m i teen that thtt® tradenohSevlng boya were 

tlaa Infariar te tha bays of the avenge m& evenehievlng 

gnapa whan X.Q.t wan lower, Farhapa the I n n a n of 
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parental and saolal p rea ta r t , aa Barker*^ eontends, t au t t i tha 

avertge ltodent to aspire teyond hi t tapatifcv in order te be 

teeepted, and while success in the ear l ier sterol is withia 

reaoh, at learning tecawa eamplex, tha stisdant experteneaa 

fewer tue t ta te t and a o n fe l luna* that through extra effort 

the even thieving g l r l t and boyt may have staatend tha simpler 

b t t i e l ingalat ia eenept© whith la te r aa thay i a a n m in 

d l f f iaa l ty , thay find unable to matter a t ef f ic ient ly . 3fett 

higher educetion i t ^9Vf dependent on tela ab i l i ty of under­

standing ideat txpreaatd in word forma intluding a ln i l t r l t l i t* . 

differences tad Saflal t iaai* that tht possibil i ty of a l l * 

l l taalfylng the nonverbal student s t inferior i t unjust if te 

peeseasiae a high dagna af other mental a b i l i t i e s . Certainly 

farther m n r f h nga r t l ag the Itak of v t / e t l t b l l i t y In iffldar* 

lahlaving boya of bat ter than m r a g e intelligence aaat laat t I t 

n tnssary* KeOtrthjr^ aentemdt that even tho-ugh the davelap* 

mental differentia in l l a r a l t t l a ak i l l i batwtem the taxes a r t 

email, about aix aoatb®, thay a®em te have t amsulttive AT& 

inpartant affeat an l a te r itajaliltlen of mr® complex forma of 

language. A gaggaatiem i t made that tha introduction af a i l * 

I I H I I — — M i l > 

23 Beger 0 . Barker, "Success tad Failure in tht Clttt*> 
reea", in Harris Stiaawitt and Metalla Haiiaowlte, ed i tors , 
| |min gtyel,eameat. tbaaaa T, Cnwell Co., tew la rk , I960, p . 

2k Oantbai A. McCarthy, *Sema feasible Sxplaaations 
ef Sax 01 ffennaaa in Xeaigaege Ptvelepment and D i n r d e n " , l a 
Journal of ferehaleaac* • • ! • 55, 195$# p . 155*160* 
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taethara into primary grtdta aey help te solve the probltm by 

t n t t l a g a mare a n t a l l n atmosphere and t h a t , ia aiding sax 

n i l Identification, the fnqwanty of naming and l lnga l t t l a 

problems would be reauaad* Oradually, tha as to t la t lanal link 

batwtan sax re le i ind aa r t t l a &r®m of knowledge tteald be 

modified, 

b . S p t t i t l n l t t l a n a * 

tflth refonnaa ta tha tthiavemaat l eve l s , one tlgaifl** 

aaat d i f fennta In th® spat ial faetar wsa fotsnd *within* 

aebleveiaant level (See table Vlix) and that wat in tht vm&9&* 

eehieving group whan tha boyt dltpltyad a bat ter ptrform&net 

than did the gir la a t tha .01 level of p n b t b l l i t y . the dif* 

forenaet within tha evenialevlag »®& average tehltvlng groups 

wan not aigaif l iaat feat t t bath lavel i tha bayt posaeased th t 

higher meea teorae. 

table XX l l i t i f i g a n i whlah give eviaaan of tha over-

aabievart within n e h eex a t having a wealmaea in t h i t ab i l i ty , 

Geaaeraiag tha bayat the evanohtevera war® axnl lad by tha 

avenge achieving bora a t tht *05 laval of axtafldean and by 

the underachieving bovt t t the .001 laval of aonfidtnee. tha 

tndertehieviag boya theved a superiority aver the average baya 

at the ,01 level of p n b i b l l i t y . Kith ngard te the g l r l t i 

the evevaebieviag gir la wan taperatdid In their performance 

by the aadaraahleviag gir la t t tha .01 laval md although the 

diffennee between tha farmer and the average achieving girla 
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did not rateb t i l g a i f l n a t leral*. I t was in favor of the 

avenge g i r l a . the undenehlevlag g i r l s alto displayed a 

ba t te r perforatum in th t a p t t i l l factor than did tht average 

g i r l ! with a mmn dif fannaa at th® *o5 laval of probabili ty. 

the a l f ferenna wary i l ^n i f i naS (£n fable X) batwata 

the aexet t t verleui i#val» of aahiavaaaat. Only in one 

Saitanaa wan tha g l r l t tapariar te tht boys, and th i t ws© tha 

diffarenea between tha ®9®m af tho undenehlevlag g i r l s tad 

tbt ovtnahieving bcya whlah wat si calf I teat at fche .02 level 

9t probabili ty, the avenge beys war* batter than and differ­

ed fraa tba ovenohitving ;*lrlt t t tha .02 level of eenf ideate* 

the wndenthiavlng boyt differed a lgn l f lna t ly with the aver* 

tehleviag g l r l t a ad average girla at th t .001 laval of torn* 

fide nee. 

Thus tha apat is l ab i l i ty wn tmw& te exist to a higher 

&9&P99 in th® tame nnAan^hiavin;; boya who lacked tht vtrbal 

mnaing abi l i ty* they d i f f t n d be r tun of superior n r f a m a a n 

in this ab i l i ty with tha other fgnapa of th i s sample at bath 

tht .001 tnd .01 levels of probabili ty. The uaaan^hleviag 

g l r l t also extolled tha perfowtsraea of *he average and ovar-

tehleviag g i r l s bat not te aoth a high laval* stadaata with 

high l a t a l l l ^ e a n ejtatieata and oadenahliving with n t p t t S 

te thei r ladlvldail e tp t t l ty in th i s atady, havt greater ab i l ­

i ty in t p t t i t l n l t t l a n a them da hat average or evenehievlag 

graapa. The perfarmaan af tba boya on th® whole is fsr 
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laperlar te that of tba g l r l t . Can i t ba a named that high 

tn te l l ig tnet correlates with eaptrlar performance in spatial 

n l a t l o n i T Whit givas tha w i t tax t h i t superiority in spatial 

t b l l i t y ramtlnt aa unsolved problem. Oeaanl l i l ag , one may 

assume that perhaps tht lntel l lgeate qaeslaat ao rn l a t e s high* 

ly with tba formation of ap^ee n t a e p t i * t&r l a t h i s stedy the 

a a d t n t h l t v e n with mn avawf;a X«Q. 9f 117*2 »he*f aaparier 

ptrformsnet In spat ial n l t t i a n i whan tempered to tht average 

i t b i t v t r t with t a average X«4* af 112.3 tnd to even tb ieven 

wboae average I.St, la 10$#6 , However, one mast k99p in alnd 

t h t t these nndantblevtra were not fal l ing by eeadessla stand-

ard t . Actually, tha fowrth graders wan performing a l i t t l e 

bet ter than t t tht veejalnd fourth grade level n a m i | th© fif th 

grade baya wen fonationlng aehelat t lsal ly sfeoat four aonths 

above the svaragt aarmat ***> f i f th gnd t J . r l i wen dalag work 

at tbt sixth grade l e v e l | the ilxaa grade boys wan fonatlesw 

lag at th t 6*a levelj while tha sixth grade girla wen luaeeeeV 

lag aiademleiliy at tht 7A ^nde level* leaping these foati 

In aind t n y pravidt a owe whlth r ul4 be t f f a t t lv t in eSfma* 

I t t i a g i th l tvars a t virions laval t by i t t i v i t l e t in aehool and 

t t home whlth art within tha n n n of thalr abi l i ty and yet 

th t l l iag lag aaowgh te ma Wri te thea to a foliar development of 

t h t l r po ten t i a l i t i e s , fhe apae® relations factor requires the 

tabieat to tee ebjeett in varlone pir ipeetine*. te analyse 

tempennt parte v i taa l ly tnd ta aaa lpa l t t i a form mentally l a 
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order ta neogala* I t s appa tna t i after i t "has been m-ved in 

varlout ways. Although many of th© formal aehool tab* acts l a 

tbt regular aahool turrteulum da not 49p9ia& d l n a i l y on t h l i 

faetar , geegraphy, talanea, a r t ird handcraft certainly da* 

Sateen along these 1 1 m of er&stlv® thinking assd creative 

expnsalon i t a tumtUnlag Rati for the pratdeleaeeat* further 

Investigation into span aanaaps fematir.n would be of g n a t 

value la guiding t a i a h a n t© a sore affeatIva organiattlcn of 

curricula i t ~igei2^ tuggiete* 

e* Ktasaningi 

the t a t t i rataanlag aaort la t combinations ef th® twa 

cub teste l a figurt greapiag tad mr9\ graaplng a b i l i t i e s , fable 

•XXI gives aoae avldaan that the r,lrlt w&n reapaatlble for 

the diffartnoas thraagh bat ter p9rfwmm99 within eseh lav t l 

even theagh only faar oat af nine differences were s t a t i s t i c* 

i l l y a lga i f la ta t . Tht ©varathiaving g i r l s peaaass t bet ter 

• b l l i t y la n t t e a l n g than da tht avertchlaving boya at the .01 

level ef probability !» th® to ta l reasoning footer ead tha 

ward graaplng factor . Al»o9 *he performance of the under* 

•ehieving girla excelled t h t t of the underachieving boyt at 

the .02 level in So t i l raaaoalng and t t the .01 level of eon*. 

f idene la word graaplng. %a ia , i t i s tba word grouping 

—* mi iiiimiiwi I I minimum mnnwrni 

25 Irving I . Simtl. *tha Attainment of Cennpte*, ta 
an ted by Martin L* laffmaa and X*sls V, hoffata, ed l to r t , in 

Sŵ larl f^xT^^&mV^' * , g M U 8lS" Poi3lid8tlo% 
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factor which accounts for tha d t f fanaaat between a l l tha baya 

tnd the evar and uadanahlaving g l r l t* fhla aay be tha n a a l t 

af a lack of eaotlvatlon in tha haya during 'he primary gndei 

due te the developmental paanaeea when auaeeaa in meter ebll*» 

I t iea and tht exploration of environment teems ssoro enticing 

than le&rnlng ta ra id , 

So i lgnlfleant difference a were found for She n a t s a l a g 

ab i l i ty (See table IX) whan each sex wsa tonalderad separately 

at varioua leve ls . However, even tht email dlffenaeaa were 

due te the superior performance of th® avers,-» and aadanthiavw 

lng boyi and g i r l a . 

t h t tleven eomptriaons between tht levels of achieve­

ment In t ab l t X thow tha <sxrli to be tuptrlor in every case. 

fhe tetel raaaaning factor ahowtt tba 9f9v®&9 g l r l t ( t t ,05 

level} and th© aaderatbteving g l r l t {at .01 level of tmaflaaatm) 

ta surpetting the evenaaieviT\g boy®} the avawgc boyt as being 

tnrpaaaed by t*a avamahi avln,, girla at the .02 level of prab­

t b i l l t y tad by the undemehlevln*; t . i r l t at the .01 level of 

aaafldcnetj and tha underachieving bayt a© differing from the 

aventhlavlng .-Iris t t tha .05 level of confidante. In f l^nn 

grouping, th t evemahitvlag b©y» ware turpaand by the tvaraga 

g l r l t t t the .05 I t v t l and by tba uadanahieving girla t t the 

.02 level of prab tb i l l ty . In word grouping tha significant 

d i f f enac t t found at the .01 level of confidence nveal td t the 

avenchieving boya a x n l l t d by the tandenchltving girla j tht 
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evenge bayt turptt tad by tha evernhlavirg m4 aadirtcMevlng 

g i r l a ; tad tha uaAeraahiivlag bova excelled by fche parforaenn 

af the o tan th lev i rg girl®, tha quaation worth Investigating 

would bi t tfeaid Imprartmeafc la tha verbal mwnlag factor lead 

te t ba t te r performance in tht nttaalr*g faetar hj tha boyif 

At dinutaed p n v l a a t l y , tha . i r la turptttad the boyt l a verbal 

meaning whlth may taoasmt for tha l r higher eceroa in r a ina lag* 

d. Perceptual Speed* 

la t b l t ab i l i t y , few dlaenpiaelea were found among the 

aehievement groups. 'Wltbln1 achievement levels (tea table 

VXIX) the a n a eeen of tht g l r l t was higher tnd d i f f t n d from 

that t f tht baya In tha erevieaievlag group a t the .05 level 

af probabili ty, and t t the ,01 level af confidence In tha 

tvtraga achieving group. 

!e elsalfleaaS differences wan lowad &m®$, the boya 

t t tha t h n e ievele nor «ong tha g l r l t ( S n Table XX), 

indicating that t a i l pen-eaptrntl tpaad fa t ter a x l t t i ta the 

tame degne In n t h 99x n g t r d l a t a of level of tiblivemeaS* 

Xa comparing boyt tad g l r l t of varioua lavalt (See 

t tb le X) tha tveragt /r ir l i wen superior to tad differed from 

tht ovtnthlevlng boya and the undenehlevlag boya at tha 

•001 level of pnbabi l l ty* t h a i , thaaa reaalte tea* out tha 

contention la l i t e r a t e re that g l r l t a n auperiar to boyt 

la perceptual epoed. 
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a. Kumber F n l l i t y t 

t h l i factor waa ealte torn latent eevelepmeatilly far 

the t h n t levt la of achievement. Orly in tat subtest of number 

aenn did the reau l t i thaw t i ga l f t i t n t dif fanneca. One n i l 

d i i anp taay was found (On table VXXX) •within* tha aramahiav-

lag gnup between boyt and - i r la at the .01 level of probability 

ta fiver of th® ptrfomanct of tha boya* 

n significant difforantai ware foend ( S M Ttblt IX) 

witbia each sex at different l ev t l i of achievement, Indicating 

that they paitaaa tha aamarietl abi l i ty in in equal raaasun 

regardless of the i r aahltvaiwnt l eve l . 

t tb le X givea evidence of boya excelling tht g l r l t la 

three comparisons la tha aubtett of number tenaet tht over* 

aehlevlag boyt performing t t a higher laval thia the average 

g l r l t t t tb t .05 level of confidencej sndS tha average and 

undanehlavlag boyt bath exceeding the m9®m of th® evemehlav* 

lag ~lrle at the .05 lev#l of eaafidenee* that the sax differ* 

ante utually foaad la namtrletl ebil!ty l a favar of the boya 

i t upheld la t h e n n t u l t s * 

With n f t n n t ta tha t ableveawat dimension, the tbava 

finding! both agrt© and s iaagna with other lnveitigttioaa 

reported In raetirch l i te ra ture* ^aodrow2® found the bright 

aad d u n atudemtt ehowin,.' greater variabil i ty than the avenge 

%& Wndnw, On* M * » p* *8$»»302# 
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whta ha campirtd t r a i t var iabi l i ty In aix intelligence tab t i t te 

for children ranging ir; aaatal tg t from tight te alxte®n ve in* 

the overfall picture of the flndlftgi of th is atndy also ,dvas 

avideaae of th is va r i ab i l i t y , for 9t the thirty** Is significant 

difforeaeea found for tha pr te t ry maattl a b l l l t i i i only in em 

instance was i t daa te t dit treptaay l a tba t v t n g e group, and 

that wat l a tht perceptual apeed f i l t e r when tha siesta score of 

th t g l r l t dif fond from thst of tha mean seer© of the boya t t 

tht «01 level of taafideaaa* lapete 'S*' ttady ia la par t ia l 

tgreement with these n t a l t i * the spat ial fa t ter doat dia* 

a r ia laa t t betweta the under and evenehlevara and In the 

foraer1 a favor, hut tha aumerini factor whieh wet found te bt 

ai^nifieantly different lr. that itedy was not found to differ 

with thtae g r o a n . Han tha verbal word ana lng abi l i ty wsa 

eifferan* t t tht .01 level af prebabillty betwe&a the over iM 

uadenahievera In favor of the foswr* 

the n a u l t a of Kelatee*! lavntigetlem** a n only ia 

part ial agreement with tha finding* of t M i study. Ee hype-

thetiaed aa difference batwaan th t bright and dull ahildrea of 

mental tgaa of tea yean in primary aaatal ab l l i t l aa . the J23& 

t n t with otht r tetti he tttlUnd, showed no dif fannee batwaan 

the twa groupt* 

2? iapa te , 0a* c,lt»_. ?3 p* 

2S la la tos* fa Q1S.*.* P* lel- laS* 
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Q r i y * t ^ l t t ve i t l g t t l oa of tbt tchievament v a r i a b i l i t y 

being g n t t e r tmoag lowtr l a t e l l n t n l „roupa than th t middle 

*n& higher graupe I t not bame >-ut hare b t c t u t t bath the ovtr 

and aadenehlevera varied te about tha »m* degree, 

the great unavanets in t e h a l a t t i e proficiency among 

baya whiab Oamalaa^® foaad i n not t rue af t h i t t tudy. El t 

conc lus ion tha t aabjaet t with i n t t l i i g e a n quot ient ! above 

tha 105 are ac re uneven in t b e l r n J m l n t l i aehievaaeat t h t a 

a r t the avenge o r i a f e r lo r t h l l d r ea I t not t r u i af t h i s atudy. 

Hire tha overt ch i t v a n ^9\ aa a v m g i l*$* af 103*6 tnd thaaad 

v a r i a b i l i t y in eighteen aasspariaant with the over and under* 

aeb leven • 

Sapported by t h i s atady am also wttmaa* aJ l aonclualom 

b t tad aa achievement r aaa l t a the t boyt are g tne r t l l y aaperlor 

l a a r i t hme t i c , n i e a n and felatery, etM g l r l t l a reading, 

language end eras* 

k* lataratt lam* 

While t h i £ t e a t for the t r i p l e interact ion cf sea , 

g n d e tnd •ehlevemtat waa a iga l f leant at th t .01 leve l of 

probabi l i ty for the verbal meaning a b i l i t y , i t n t t h a d the .05 

aa ®¥9ft 0a_ff g.i.1-*.. p* 201«210, 

30 Cemalaa, Op,* Q I W p . 557-561. 

% naman, Oj^Oit.*.. p* 223-32*. 
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level for the p l e t u n meaning, a aabteit af th i t f tetea* At 

wat acta, tha gnda tnd tax variables played tignif leant ralaa 

in the difference! found batwaan g l r l t m& baya srn g n d t laval 

lneneaed, t h a n a n only one lasteaee :n which tha aadenahlo)** 

lag boya d i f fand s i ^ i f l e a a t l y with nmmm baya tad ®var*» 

achiavera aa a whole, t e dateawlaa whether tha nn t r iba t iam 

ef ona variable la the combination ax&oeda t h a n e eapettetiaaa 

a a t a t l t t i a a l pt999Amw9^ was waad by which ths inflataaa af 

one variable waa bald eeaataat by a a t a t i a t l aa l t a r n a t i o n , 

t h i t evaluation thawed tha ®m&9 variable t a b a » o n Influan* 

t i e ! than tha achievement variable* I t m a l t e d la t a £ teat 

t i g a i f i t t a t a t ,01 laval af praaabll l ty for bath baya tnd 

gir la (Baya, J^UBJ^t S i r l s , £5?#28) , tha achievement var i* 

able ia t h i t correction proo^dur* n t a l t a d in ao algalficaaS 

£ teste. 
Xn aaaamry* t b l t stady nima te bear out tha ge&ariX 

flndlngt In research that aa far St betted ab l l i t l a a ar t con­

cerned, there a r t tame aa**. gnde 9®& a eblevemeat laval dif* 

fanaaat i a the meea a n n a b i t t h t t t h a n I t a l t a *mm over* 

lapping* 

Haeb var iabi l i ty wat found i a tha atst diaaaiioa whlah 

c a n through even la the gnda tad a thiaveaaat var l tb la t* Boya 

tended tebe higher l a tpa t la l n l t t l a n a and aambtr a t a n * 

* *»l*««t 93U,m.v, P* m* 
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the g l r l t tvtragad higher in verbal aeaniag, n t n a l n g (w! a n 

ward grouping wat naaarneS) , and perceptual speed a b i l i t i e s . 

th t g r a n dimension paint• to the graat tat var iabi l i ty 

In factart because t f cons la tent n i l fliffanncea betwtaa 

graces four, five &ni ai% not only within tba aamt a#je 9m£ 

within t h e n grate** bat al ta between 99m » tad bttwtaa jrrAe?* 

Thit say* a© doubt, ba attr ibuted not only te ^saturation tad 

I t t ra ing axptricncia bat i l ea te a ax rala Ideatif l ie t l an 

t ap tc l t l l y ia tha primary grades. Admittedly* irnny Influential 

factor* in iddl t laa ta achalaatie apti tadei a r t n p n a a a t i d la 

the s c o r n ef atadeat*, tuth i t , eaoparatlvfrnata, penl t tenae* 

tad wlllingnctt t a watffe* Tat, aiaaa ttadiva have thowa that 

with high nbao l stedtnta tha n l t t l o a t h l p betwean tut primary 

mantel ab l l i t l aa and high aahoal ithlavaaent i t bigfe* tha 

t e a n h far mart affective early Identification of n a t a l t a i l * 

I t iea i t of utmost impartial* ta thvt Implementation by mom 

effeatlva teaching method a and teabaioaa* wil l became t n a l l t f e 

tba scores of tha Xftfa f tatara l a relat ion ta eafcievemtmt 

level r a f l t t t differences l a only two faetar* t *a*"d" satining 

nuA tpa t la l relation*« l a word meaning tht elgnlfleant differ* 

tnaaa w»r« found between tht undenchiavart an4 fhe ovar-

l a h i t v e n tnd la the l a t t e r 1 * favor. Tha t p t t i t l n l t t l a n a 

foatar ditcrlmlnated between a l l t h n t group* of evanthiivera*. 

avertgt a t b l evan , tnd aadaraahitver*. Calaalatleai for the 

ether f a e t e n f i l led te predate any real d i f f o n a n s batwaan 
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lebitveaoat j roupi , Firhapt S t y l i y * a " applanation hold a true) 

in tbla a i t u t t l en . She nn tead t Uwt tha var iab i l i ty In laora* 

aaergai when a function Is In the p*®ma® of developing and 

that homogeneity la teora» occur® la tht »an Carnation wham 

n t u r i t y ia reached by tha alawar-frowing Individuals in a 

part icular pht ta . rinee the factors af n i a a a l r j , perceptual 

tpead era! number fac i l i ty failed te n v t t l any var iabi l i ty in 

th t aehievaaeat groupa, perhtp® i t t h a n aga a a J g n d i laval t 

th t trend of gnwth in thiaa a b i l l t l i * h i t reached a bttnpernry 

pie t i t * , giving a pittar® af homogeneity J a a c o r n . 

Etgtrding tht Influence of aex on gschievtmc vtte, the ac­

cepted n x diff e n a c t * bald t n a t t"m bay* thowia.^ superiority 

in naaber aenae 9f¥i spatial r#ls t lons; tha ,/irlo exn l l ln j ; in 

rationing, verbal nasning and perceptual spaed. However, i t 

was tht group af nadenabieving boy* who excelled tla g l r l t a t 

a l l three level* in i pa t l a l n l t t i a n i , the average itMavlag 

boyt alia had higher star«a« than did tht ovanahlavlag £irl»* 

l a aamber s t m t tht baya i t a l l l i v t l i wen swptrior orly to 

tht overtchliving g i r l a , Sigardl^NS tha female tax , only tba 

evenchleving g i r l* shaved jropariar nrfoMMan in verbal a n a * 

lag when compared ta fcJm uaderac' levins baya, the ovcrac"; laving 

and aadenehleving gir la tetrad hither in n n e n l n g than did 

a l l th t baya, while the average f i r l t war© found t » b e t joeriar 

33 Btylty, #t* flitf. p . I65*lfm* 
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ta tha ever and underachieving boyt la peneptual *paad. 

with 99K SiXfareata* in tha primary a tn ta l a b i l i t i e s 

emerging t lga i f lcaa t ly tad cant latently in bath tha g ran tad 

achievement dimensions af this t tady, thay may be exerting t 

greater influence on education than I t generally admitted* 

the pnblam h e n of observing dif f a n a a n In the way 

baya and g i r l a perform when fated with similar t e s t e n i m 

th t que t t ion af whether aaaiucatloa may bo an important factor 

la tha r a i t i t play* la the relationship of n a t a l i b l l l t l t * 

tnd achievement. Eetulta thaw that thay 6L9 not ute the ssae 

pi t tern af t r e i t t . Whether tha content being ttadied i t the 

tame or net i t of l a t t e r lapartenia than tba fact that baya 

aad gi r la da not alwayt u«e tha tame combination* of ab l l i t l aa 

but %9M te favor tha uie af carta la combination! whether thay 

a n b t t t ta i ted far tba prablea at hand or not . they ^9 not 

Study la tha cam way t a i thauld not be taught l a the tame way. 

Idaaatert hive maintained tbla far year* and almoit t h i r t y 

y n n tga educetora, among tbam armklna& and $ltepatrleJ*3£»3a 

advaaated aeparete adulation of baya taught by sen aad gir la 

taught by women. 

& Jahn Enklaa , The jffflafjamaM, ***** ,r* M „ ,^1flffif* 
tew York* Bebb*«*J!erYiXl Co., 1936 /p , 68* 

35 Mwtrd A. f l t epa t r lck , *fh* Quettl<a of Coeducation**, 
l a the Cathalt^ Hcheol Journal, fa l* 30, ^ l y 1930, p , &$k<»2$$* 



oxsctm&xost OF iwauits n 
...Whan aa admitted girls te tha prevailing ayatam, 
alaag with tba bayt, we w e n trying them out la a 
masculine discipline designed ta tnln the mala, tad 
perhaps tucaattfui only If man idalaitter tnd teach 
It *. /(woraon«~*ilc. i having got la, thay taftanad and 
apallid It, until our idvattlaasl iy*tem 1* now 
tttltftatary neither for boya nor for glrlt,37 

At ibeut tht tama time Hut XX«^ referred te the differ-

enaet In eexeit "Baaldaa than ia not In at tun itself, which 

ftehiont the twa emlte dlffanr.t *n organism, in temperament, 

in abllitlaa, anything to auggtat that than tan ba...equality 

la the tnialng af he two sexaa1*. 

Cuaaingham^ raltentca thlat 

...it it only nttaatble to expect that obvious anat*» 
oraical tnd phyaialaglaal difftnneas will be raflnt* 
ed la ptycholaglatl dlffanatn, «Tutt ta bayt do not 
play like glrlt, work like girla, nor tat Ilk© glrlt, 
to neither do thay feel and think Ilka girla. A&9~ 
saate provision tbauld be ernes for thta ftat during 
their foraatlva years,., 

beimaa^ almost aaaumti thli fact when ha Slieuini tha 

•dvleahility af TOnsidariag aaac dif foramen la teat result! • 

37 Srsklaa, fa. ^,t j t l , p. 68, 

3& tape ' l a s XX* fll^ttMa.rig^^Pfi *>f Xffl*ftt ^ w *•* 
the Amerlcaa ?V9*®9 193®, p* 2}» 

39 William F . Oaaaimgbtm, tha f lva te l Pra^lesm of £d»». 
e j l iga , lew lark , KaaHillaaTa,, l ^ f ' / p . 188*' 

k& Wesaan, M* C l t ^ p . S 3 * 
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. . . t h e l l t a n t u r a on nj t dlffennees in learaiag h i t 
long dcmonttrtted that baya and g l r l t sequin know-
i tdgt tad sk i l l s select ively. Ona need not a t t r ibute 
theae dlffarenae* to biological pradiapealtiona, since 
our culture p n v i d n d i f f enn t i l l es^trianaaa to tha 
two s e n s , and nraa<peatly d i f f e n a t l i l opportunity 
and act ivat ion for learning in specific a n a t . 

Store recently new tai lgate into tha problem of caeduaa-

tion are te ba found in the ra tu l te af t series of studies 

conduct ad in tht Pepartswrnt of Mutation t t tha Catholli Oal* 

v t r t l t y 9t Amerlaa, Finding* af t h e n s tadi ta indicate tha 

wisdom af educating boys tad g l r l t separately from the paint af 

view af intelligence and tahlivameat* HetilthaaM- npa r t i ng t t 

*»• National, O^bolla, J^mml, A?*W\*%lM *ume»ri*i* i t t 

A templing of n a n tentat ive 11 ten ten l a the 
field demonstrates t h ' t boy® «n& g i r l s should be 
educated separately, not Ja i t baaauae of moral prob­
l em whlah aay demand saeh segregation, but primarily 
because of d i f f t n n n a batwaan tht twa texts Ini 
(1) i t rue t a n i (2) developmental n t e i f (3) differ* 
eaees ia aagaitiva a b i l i t i a t and the i r n e a t (k) differ* 
ences la parsontll ty t n l t * tnd their organisation! 
end (5) differences In rala* In l i f t . 

I t la suggested tt-tt If boyt were educated as bay* 
for the mile role in l i f e and gi r l s aa l r l * for tha 
faaiaine r a i t , many of tha frustrations result ing in 
malsd Juttaaante, par t i cut ̂  r ly of the boys, could ba 
ellmiattad* 

MarltaliM* asaar t t that B .» . the teaching of the atae 

discipline i t nealved la a d i f f enn t way byysung wamen and 

*MMMaMMMM*MIWMI««MaMa*MM» 

kX F*J# laalahaa. *ldua*tiom tad Piffersat la l $9mlQp~ 
n a t a l Bates of B « a a t s % in Mm$m\Mh*kk m$mM&t^ 
Asaacittian Bulletin^ Vol. 55t ™a. 1, Aag. 1958. P* feU 
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young n n . . . " and Kalaaallr'* n y t ".. .we have tended te over­

look the one d i f fenn ta which underlie© t i l tha res t *— that 

i f the pupil* s sex.*" th i s aay be th® solution te the prafelam* 

Whatever tha Implication* for th t tItstream teacher 

item from this study. I t oust bt reamemw»f'ed t h t t no r a t n r a a 

aaa be e n t l n l y affativa ia detefmiaing the causes af some 

learaing^teachlng d i f f l e a l t l a i , t h t inferences rods a n aetata* 

a r i ly bound tad limited by tha teste um& ar4d tha staple pop* 

elation lavalvad, 9hs n a a l t e place emphasis on the fact t h t t 

perhaps i f bay* w w taught a* bay* and. g i r ls ta g l r l i* tha 

hoped far aaatlaam Individual tehlavaaaat could be realised* 

h3 Salter S , la laaaik , # B M Dif foreman and >'dueitien*t 
la Amarlem.* ¥el« i s | # Ko. 16, 19&3, p* $$&* 
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the parpen af t h i s ttedy was te invtat lgste wivether a r 

aat any differencea exist in tht primary aea ts l a b i l i t i e s of 

subjecta t l a ta i f lad according t a achievement i a gnd t* four, 

f ive, aad aim* From sa analysis of variance af the s t a r t s af 

*&* Wmm ^m%iXMXUU^m *«*t* te whlah the *«pl« was sub* 

las ted, tha following n a u l t t evelvtd regarding tha nlatlon** 

thip af tha mantel t b l l l t i t t te tha v t r i i b l i i of sea, g n d a , 

end laval of aahlevemantf 

1* the Sea fariablai Sigaifleaat £ tests were faaad 

far tha n x graap* la tha t p t t i t l r e l t t i o n s , rattening* figure 

grouping, word grouping, perceptual spaed, and number tense 

fie t o r s . A bnakdewn af these graupt and the application ®t 

the *t* t t t t ravelled tha followingt 

a* tba bay* ware superior in tha 

1) Spatial Balatioaa ab i l i ty — la the f i f th 

grade tad la tht underachieving group, the aadanahleving bay* 

wen superior te a l l groups af boys sad gi r ls* 

2) number Seaae f i t t e r — l a the fourth gnde 

aad ia the avenahlaving group. The average and nad tnch la r -

lag bayt t i n surpesnd the avanthlevlng g l r l t* 

b . tba g i r l* ware superior la tha 

1J Reaiealag t b l l i t y — i a tht f i f th tad siacth 

gndes , 9M l a the everaahlevlng* average, aad underachieving 

gnapt* 
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«) figure Onapiag t b l l i t y — l a tb t f i f th g n d t . 

t b t evenge ead underachieving gir la tupt r lar te tha avanahlav* 

lag baya* 

3) *ard Onapiag ab i l i ty — In tha f i f th tad 

oixth gndee , and la the evenahlavlag sad uadanehlaviag snaps* 

k) Perceptual Speed ab i l i ty — la tha fourth and 

f i f th g n d a t , aad la th* avtnchlavlsg and average achieving 

groups. 

the a a i l hypothesis that tht priatry aaatal factors da 

not d i f f e n n t i s t e batwaan baya and .«,lrli t l a t s l f l ad according 

te achievement l a gm&99 four, five and s ix , la thenfore par-

t l a l l y n j e t t e d * 

2* ^.ffr***, iMmPW •*» t *••*• r a n l t t m in t ig* 

nlfieant difference* for t i l f tatara and tha l r subtests far 

tha grade dimension* the appliestlaa of the *t* teat ta sub** 

graupe shows? 

t* A t ignifleant dlffonnae batwtan tha fourth and 

f i f th gradt t , 9r& between th* fifth tad sixth grades for every 

faetar* 

b* Signif innb difference* among bay* af d i f f enn t 

gnde levels for evtry f a t t e r with tha exaeptlen af the fourth 

sad f i f th gnda bay* thawing no dl f fenace in rattaning aad i t s 

subtest* of ward graaplng 9fA figure grouping* 

e . Sigaif i iaat aiffaraaaa* among gi r la of diff assent 

gnde levels with tha aanpt lon of th® fourth and f if th grafie 
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g i r l* act vsrylag la spat ia l n l a t i e n s , sad tha f i f th AM aixtb 

gnda gi r la not differing la ward grouping. 

d. Flfty*nven ef the s la ty-s ia comparisons »sdt be­

tween tha mean t t o r i t af subgroups la gndes faur, five and six 

displaying significant diff t n a a a * , 

the null aypatbasi* that tht primary aaatal foatar* <&& 

act dif f e n a t i s t t between bay* and g l r l t c l t t s i f l ad according 

te athleveatnt la %im&99 four, five and six is thenfe re p9V<» 

t l e l l y rejected* 

3 . f fr» AqftWOTft ymUMit ^® t **i t i nau l ted i a 

s lga l f l t t a t differences for the ward smeaiag tad spat ial re la­

tions f i t t e r s . An application of tha *t* teat resulted la 

s l g a i f l n a t d l f fennaei f^r *he fmlXowiagi 

a* Ward Meaning t b l l i t y — between tha avenchiev-

lag aad underachieving groups* A further breeMawa shows alg­

al f leant differences batwaan ovenehiavlag and underachieving 

boyti between avtrtge achieving and underachieving boys; tnd 

bttween the undtnchiavlag bavt m& av^nchlaviag g i r l s . 

b . Spatial Belttlen* ab i l i ty — between tht over* 

aahievlng* avenge , tad underachieving groups. A further 

breakdawa af gnupa praduaad evldeaee of the overachitving bay* 

being Inferior te tha under* thieving md ever age bay*) and af 

the avancbleviag tad averagt g i r l* being lafer ler te tha 

undanchlevtng g l r l t . 
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the null hypathatls that tha primary aaatal factors ^& 

net d l f f e n n t l t t t batman bayt sad girla c lats l f led t tcardiag 

ta sableveiseat la grades four, five sad six, i s t h a n f o r t psr~ 

t l s l l y re jectee . 

the Implications frets these findings ngarding tht p r i -

aary maattl ab l l i t l aa a r t , t h t t significant dlffonnces ia *#*, 

g n d e , and achievement varlablt* do exist 9n& mutt therefon b* 

taken inte considers tier, by educators. Since teacher a must 

provide classroom instruct ion, culdanaa, and analngftt l expe-

rlenee for students in a l l areas, tha search for the matt 

t f f tc t lve plan to a n t Individual n n d t must ocntlaua* A v i ta l 

t tep toward attempting ta Imaun tha fullest in te l lectual dtvt l* 

epment af each child wowld ba tha Identification af hia weak 

and Strang mental a b i l i t i e s a» early aa passible in tha educa­

t i o n ! p r e e n s , th i s ecala he atae»pllahed with a tool such at 

the f r iaar r Hentel AbHltla,a. S*»s whiab yields not only t to ta l 

Intelligence aaatlent feat a l to s t a r t s for separate mental a b i l ­

i t i e s . On the basis af such specific knowledge, the needs af 

indivldat l t l a a class ecuId be attested which in turn would 

f ac i l i t a t e a systematic ra-argaalait ion and bet ter tdjustaant 

af tha eurrlaaluat te -meet these needs. 

t h t evidene ir, th is study Indicate* that tha a b i l i t i e s 

la which superior aehteveri wan •Igalflaantly be t te r may bt 

u n f a l In ergaalalag an Instructional program or a remedltl 

p n g n a s s the ^94,9 af th t class d i i t i t e * Doing so en a 
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t e p t n t t tea b t t l s could prove mora a f f t a t lv t . Isperimante* 

tlon l a actual e l i t i r aoa s l tu t t lons cauld serve to neana l l* 

tba findings bttad aa s t a t i s t i c a l t n t l y t l s sad tht actual per­

formance af pupils following the use ef an ins1ructions1 

end/or e remedltl program. Maraaver, the teacher of any or t i l 

greets must nsumt ra ipaa i lb i l l ty far the adequate use of 

fuaaamanttl s k i l l s already learned, tad far tba further devel­

opment ef ntw aad t p t t i t l sk i l l s required for successful pro-

g n i s tnd development af n a t a l t b i l l t l a t t t differentiation 

from the geaen l t a specific occur?.. 

Saab ma in tegnted development af these ab i l i t i e s could 

beat be eeeestpllahed la tha elementary sehaal whore tha saaia 

teacher i t la charge af a l l a c t i v i t i e s . Having an understand* 

lag ef the problems tad n e d s af the class fac i l i t a tes t 

follow through with techniques designed ta strengthen end aid 

developing aea t t l abilities*- aad a *esrry«everf fnm ona sltu«* 

t t ioa te another would r e s u l t . Further, if training la tha 

growth af thaaa s b i l l t l e s wen made an i n t e g n l part af tha 

work from tha time when § formal study af tba subject i s f l r t t 

begun, tht affect ef tha l a t t rua t ioa t i pregnm would bt a o n 

permanent because teaching would be more Meaningful, Beatutt 

af pen l a t en t sex dlfferanctt in primary mental a b i l i t i e s , tha 

aapsrate education of bays aad g i r l* without daubt would be 

a a n affat t ive l a bringing about tha ful lest davalepmaat af 

thal r respective capab i l i t i e s . 
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Xf tdvtnaamant alaag these Ha t* is ta te aad*, contin­

uous retetrch Is aaaditery. Suggestions for further lnvtatlga» 

tloa* eould passibly Include tht following! a study similar te 

the p n s t n t one bat atlag larger maples from different papula* 

tioaa te ah tela si© re data as te tba relationship of aentel 

s b t l l t l e s and aehleveaeatj studies involving etch foatar sspar** 

t t e ly with d i f f enn t aamblaitlaai af variables teat re-Had, tueb 

as mental age 9*$& t b l l i t y te mm&t or asentsi age sad numerical 

ab i l i t y , e t c . t iavestigailng tbt separate fuaatloa of each 

abi l i ty at every grade level$ itndle* ©f a remedial nature, 

suah as the influence of tha tepravaaant of na&lng sk i l l s on 

the p n g n t a of ether aaatal e b l i i t i t i } studies in concept 

formation aad Interpratetlon as related t a , far example, tha 

t p t t i t l mlat ieaa t b l l i t y i l a r ia t ig i t l aaa an tha function of 

the l t i r a l a g method «nd i t s lnflueaee an a specific ab i l i ty % 

tnd studies af the development of the naaoning ab i l i t y , study* 

lag bayt and g i r l s Septrately. farther research could Include 

separate Xongltadlaei Invest igat ion for atah tax and in tech 

ab i l i ty through tht elementary grades from which with tba n»9 

af t large n p n s e a t a t i v * maple , growth trerada far etch sa i l* 

lay ssy amtrge. Invest! gating tha n t sons far sax dif fannaa* 

In spacifie »ent«l i b l l l t l n would ba idmategeeui In l e t t ing 

te a o n a f fn t lva methods Savimd for training in these t h i l l * 

t i e s , Xadivldatl #99p®m9» te tht Items of the test l t t e l f 

tauld ba ttudlad te e sa i r t s l a tha netherf ©f attack used by h9jn 
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ead by g l r l i , Hopefully, l ight shad on tha aaaaer of respond* 

tng could ia turn i t l sn t l i t t proper technical! far teaching, 

be t te r textbooks, and more p r t i t l n l curr icula. t a s t e ami. 

s l a l l i r stadlet i r e urgently naadad for affective education tad 

te bring abaut tha maslmua development of i a t a l l t t t e t l ab i l l t i a s 

ia eseb ch i l e . 
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B a r n t t . Harry 0*« wAa Intensive stady af thirty-Jwa 
^ i fJS2 CMlAnm\ l a Ittmowasl Otiemmae Journal* Vol. 3o, lf£?» 
P . lvK«>lvl^» 

Xadlcatlont t h t t patterns of usdenahievament and high 
achievement i n appirtat by gnda five and continue on te tha 
secondary school suggest early gmieemae* 

Bayley, Stacy, "Caatlattaty and Variability in tee 
Orawth af la ta l l lg taaa from Birth te Hghteaa teen1*, in the 
Journal af Oeaatl* Fjw otology* Vi i . 75, Sept. 1949. p* 1&$-I9a* 

orawth t n n d s ia ' ' ' iatiiligaaaa of farty thlldraa tested 
at aoit or a l l of thirty-eight mating age* from aaa through 
eighteen years of age presented with focus p r i n r l l y on tga 
ehangas in var iabi l i ty of lntel.ll,7/*nam teat a a a n s and on in* 
dividual consistency in relat ive score*. 

», **Heatai Ptvalapment9, lajamcvclaaadi* of 
Mm&W9^.1m$mA* *•* T®*% SSaomlllan Co., I9W, p* OT~ 
©«:3* 

A discussion of maattl organisation at a l l atages of lift 
whlah Inaludet mvlrestetntel«htnditery in t t r tc t lons in aaata l 
development AT^I alad&y»thna pertlaent ref trance a. 

., w0a the 3nwth of Intelligence*, In 
AmarliMt yirchalagli t* f o l . 10, Sa* IS* O n . 1955, p . 3S£*8l6* 

' Aitamiag ln'-e^llsamm te bt a dyaamia autcession of 
developing function*, difference9 should ba expected ia tha 
staapaass of incramant and decrement la tht growth curvet of 
d i f f enn t fuaatlana t t different ©get. 

Bi**haf, h*2>, i$pmmmr wn§mnX ^w^i^m 
f t I t s patera* law la rk , Garden u i ty , Daubleoiy sne sa« i n t . , 
fSk9 vi-33 p* 

A discussion of various theories of tht nature of In* 
telllgaaaa with osspbaals on the immrteame and uaefulaeas af 
tb t prlmary*miattl*tbillt l ta approach* 

Ourtis, Btsea Alamaa, ftA Study of the Relative Kffott 
ef Age and af Teat Difficulty Q#®ti Factor Ft t tema*, la 
***»»*•,,*mMvf I««3L Mo^§rP^»jy •J***!*?* P; *•*%• 

An investigation ef s s m t t * * hypethasis of apaaifla 
ab i l i t i e s daveltpad with lair**** In age r -vml i that tha 
general f a t t e r beaaaoa more important than the tpte l f lc sb l l* 
i t l e t with 1 no Feasant in age* 

http://lntel.ll
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da l*Ohlvenl t l d*Ottiw», Caatda*. 19591 *«Xli->30 P« 
the btala principle a of aicptrlaant^l designs applic­

able ta psychological and educational n s a s n h a n considered. 
Aatlyna t r t pn tea ted with aptolfia tad aeialngfal tmatlealeni 
whlah with tha aid of t e n a n t s i l l u i t n t l e a t a n b l n the 
ttudeat te t t l t t t e r d tv l t t for himself tha appropriate deiigaa 
for s p n l f i t t l tu t t lons tad ta taalysa tnd i n t e r p n t tha obtain­
ed r e su l t s , 

Oarrett , h . * , t "A OevelefBsantel fh»9tt af Xntelli§eaat , ,, 
*» %E./artssffi ffygMplfl, Vol. i , so, 8, 19M-, a* H3-37?* 

Panning ia ta i l iganat at including a l l ab l i l t l ea used 
la the solving ef prebl«ma, evident© I t given far tha differ­
entiation hypothesis and I t s iaplicetians* A tuxnry of the 
finding! of t number of factor aaalymt of intel lectual fame* 
tioa* 1* included, 

Hoffmen, Martin t» sad te la Hoffmen, Editors, Review 

I a^iM^il*^^^1 n%mm^*Mm York*MmmU a*g* l = » * 
A summary of tha la tes t atudl • a of child development 

with pertinent studies af eigaiflaaaae regarding the 99% role 
Identi ty, sbtetnaest of eea t ip t t , and productive thinking. 

Saw tark* Appl#ten*Otntury»crerte, ia**, 1996, vi i 1*9*JB p . 
Xaaludad i s a f i a t m s t m ®£ reaetreh and finding* 

regard lag iadirldael dlftfemnme in intelligence, sex, and 
table vemaat* 

********* *fha Stabi l i ty of f t t t t r a * af f r i n r y Haattl 
Abil l t le t Altera § n d l Sehaal OfcllSrem** in Mutational ?»m< 
| a^ f t t f i t i*uramaa | l f f el* 1@, a*, h* l fco . p* %^Wl 

Aa iaemlrjr la ta the pae t lb l l i ty of similar patterns 
af primary n a t a l ab i l l t i a s la tha tame subjects, yielded deta 
which supported tha Inonaelng s tab i l i ty af individual as a m i 
abi l i ty pattern es ige pragreaset* Suggested tha grace level 
for the staple af t h i t study. 
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ymxKiK&jiir CABLES FOS «KX AKAttsss of VAIUICS 

the date V9mtT9d far tha t n t l y t l t of variance i n 

pnaaatad l a t ta r la* af three aanataativa tablet for atah 

fftA f i t t e r 9rA subtest , t t b l t 4 pnsanta tha raw s n r t 

to ta ls for tht f i t t e r ®mm9rm&$ table & pramat i th* sum* of 

squtrst af tha nw mar t* for tha t h n a pr lnalpt l aff tcts of 

m a , grade and lahleveaent f double end t r ip le internet ions f 

aad tha sum af tht Individual s c a n s squ tnd . In etch t s te 

th t u n of nw s ta r t s n t h t r than tha l r deviation* from tha 

nesa aeaestibated the uaa af the correction formult T2/H. 

tba sums af squares for tha dimeaaions taaaaratd with later* 

aetiaa wan e l m allmiaitad te f lad tht n t l d u a l whlah could 

ba mare aheaaa fluctuation or Interaction batwaan t e l l e , 

teble j , p r enn ta 1 mwxmff af tha resul ts of table & aa* 

t t b l t b, and laaludea tha aaunes af vtr lsnaa, the i r «wm af 

i t s a n t , aad the final esbiaate* af vs r iann aftar tha ad* 

Juttmcat wis suae with regard te tha degmm af fnedtm* 



t a b l e Xla.-Rtw Stare Totals by Sex, 5rade , »nA Achievement for the Analyela of 
yari1 tnca..of [ the V e r b ^ Het^aln^ Fac tor . . - M, m- H -MM- I n - r -

a**** - - _ - Achievement I^val ]H, _ — * % Or* V 
Ovaneblavlng Avenge iMderachlaving < 
Boys Olr la Boya Olrla Boys Ol r l s Soys » i r l t 

MMMlMWM************^**********^ 

k 1201 1301 1233 1138 1153 10§9 35S7 3528 

T0rA 2 5 ° 2 2 3 n ^ ^ T*^ 
5 1U9? 1 1 ^ lh70 lf|?5 1375 W 8 %^2 i$i|17 

%rA 2951 291*5 2863 8759 

a 1652 1656 1668 1672 1693 1691 5013 5019 

fSrA 3308 33¥> 3m t g 10032 

fS£ 1̂ 350 Mill k3?l 1*285 l|221 &>68 'Wk2 A&W 

f A 8761 8656 8109 2$906 

*«* l********JWM»*j**JN** j**a**^ 

1 T« Totalf 5 as &%x» >Jr *» CJndej A « Xthievestent* 
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t t b l t XXb**Sams af Sqaarea by Sax, ®m$9$ *n& Athiavesitnt far 
th t Antlytlt of ymriiaai of feha,¥erhal Men * 
Oreap(g) a Sf2 ^ «**/•! 
mmm***mmmmmmmKmmmmmmiii WMMiV'JEltemJ&mu'nimnii mmmmtmmit imm m<i 11 mwnii i i * innmuii.iinniiiiiiiuiiiiiiiniii iiimin. 

( t ) 2 t 6bJS 1035676*76 

< t s ) 2 i 32a 1035601.05 a*29 2.29 s 

( t a y ) 2 % 216 10551*83.01 !9i0%*tS 19001**25 Or 

<*A)2 t 216 1035&5lu53 175.77 175*77 A 

|fg 0 p R 108 1055525.33 19®4»6*57 • • Or 1*0.03 s a Or 

<*-A)2 i 108 1035916.22 237«&6 8 a A 5v *k© S U 

<%r*j2* Tt 1056028a! 20^9*35 @r a A 36f*3^ Or a A 

2S%5i*07 

(It®)2 i 36 10565&5*©6 20906,30 M|5l*07 liflSja S x ^ x A 

20906*30 

Individual 
Scores2! 1 1©67S$1*0© 52212*2% $Z21ZJk t o t a l 

bi thla SmZmfk 20906.30 31305.9& V 
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t tb l e Xit,*Varlanoe E i t l a t t t s by t e a , Ondt , tad Aebieveaaat 
ft* wit, ̂ i m t js / i t tm, tf,iSn Miipmmif̂ itfs Beî u.̂ , 
Source of Verlaaae Saa a t INigrea* af l i t l a i t t of 

Squans Freadeai t i f i i naa 

Principal Iffaotst 
Sax 1*29 1 2.29 
Orsde lf@0h*25 % 
Achievement 175.77 Z 

990*43 
87.15 

Double In tona t ions! 
S i S p k0.03 2 20*02 
§ x A 19*40 2 29*70 
O T K A 369*33 k n*% 

t r i p l e Xatant t laa t 
Sat Or a A t*55.&3 h 117.62 

Withla Call* 33J05.*$f £ & h9.69 

Total: $ m t A 6^7 
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Table XIlb.-Sums af ̂ quans by Sax, Ortde, and Achievement far 

Group (g) a £t* ̂ i *f*^T *£& SS Syjsbol 
g 

(t)a t m 
cts)

2 i » 
( t Q y ) * t 216 

( t A ) 2 i 216 

( t s S y f i 10S 

( t ^ ^ i 108 
(*W2' ^ 

(B f S) 2 } 36 

Ind i v idua l 
Seerea*; i 

Wi th in 

• a 

290195.01 

290239.09 

295991*6o 

290322*67 

296039*21 

290^ .75 

2962l̂ 9«65 

2961)40*̂ 2 

307506.OO 

4lw08 

5796*07 

127.66 

58M.*20 

209*7k 
605 .̂ .6if 

621*5.1*1 

17390*99 

17390*99 

S + Or 

S 4 A 

Or * A 

6139.97 

62b5.al 

i&*03 

5796.17 

127*66 

3.25 

|8»00 

,130.11 

6139.97 

m wMkh 
6$i5*| l 

17390*99 

lllh5*56 

s 

Or 

A 

• x Or 

S at A 

Or x A 

& x Or 

tabal 

¥ 
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table XlIe,*Vtrisi?ce I t t l aa t a* by -'ex, Orada, tnd Aahltvament 
Anelvaja, ejf. ?ariaaee(|| of the ,«ard .Mnalaa Fatter, 

Saarae af Varlta&a San af ^9gimm of 
Saltan* fraadaai 

s*ti»ata af 
variaaaa 

Principal Effects: 
Sax 
Oradt 
Aahiavaaaat 

Double In te rac t ions 
s x Or 
ft x A 
Or x A 

t r i p l e Interactions 

s x Or x A 

Within Cells 

t a t a l t 

•25 
.00 
,11 1 

xo5»*s% 

l 
2 
2 

2 

28« 
>*@8 

» * 

1*63 
19*00 
38*53 

26*36 

17.69 

17390*99 6h7 



table XIIla••Raw Score totals by Sax, Grade, and Achievement for tha Aaelyeia af 
Variance of the Picture Hesnli "" ' 

ovaraahleyiag * * • * *#* , l laareabtevfp ,, 
Boya 31rls Bay* olrla Boya Oirla W§* Wrtm 

•»—WB—w—lm—in \iummmmmmmmmmmmmiimimmmmmmMimmmm\M iiin'mw—i—WM—«—»—•«•—— 

2, 571 598 5S| §5l ^ 0 2 171*6 1651 

%££ H69 113S 1090 3397 

5 697 661 69% 682 6hh 691 2035 2031* 

%** x35o 1376 1335 %06f 
6 tm 770 792 7§X SX6 796 23S8 23^9 

*0rA l55° x ^ 3 i6lh ts 1*737 
t ^ 20P 2029 2073 201^ 20%8 1991 *-o# &0& 

t ^077 J*0S7 b039 

file:///iummmmmmmmmmmmmiimimmmmmmMimmmm/M
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Table Xlllb.-Smae af Squares by Sex, Oradt tnd A oh lavement t&^ 
the Ana,Ijaii tf; Vacate tf, <jfa. ffl-.f*ye ̂ t a j ^ Ftsfte^ n f 

§reap{g) a S t 2 / » * l * / i *S8 SS Symbol 
*i****»»se**»e»***««e»»»e*w»»aaw**^^ iwnwieieiiiwiiiai' * i vHwmmi<immtm*m*0mmmMmmm99mm9M9m 

(t\z t (k& 2298©4*33 

( t g ) 2 t 324 229832*46 

( f ^ ) * « 216 233960* 

( t A ) 2 t 216 229810*27 

*%0r*2* 10® 231*009.66 

C f ^ ) 2 t 108 229843.10 

( t ^ ^ ^ t 72 23*045*76 

(S,0)2 t 36 231*23 *̂86 

Individual 
Stores21 1 2^*2857.00 

Within 

28*13 

1156*50 

5*94 

&2®#*33 

38.77 

4241*43 

UU30.53 

13052*67 

13052.67 

s + ®r 

ft a- a 

Or a A 

4294.96 

1^30.53 

28.13 

1*156 *50 

5*94 

20.70 

4.70 

.„„TM«. 
4294.96 

1*430.53 

13052.67 

8622*14 

s 
Or 

A 

5 x Or 

S x A 

Or x A 

S x Or x A 

Total 

¥ 
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Searee of Variance &a» of Degrees of Estimate of 
Squares Freedom variants 

•KMMHMM.MMI 

Principal Effects* 
Sax 
Orede 
Aahleveaent 

Double Xatenetiontf 
s x Or 
s a A 
fir x A 

triple Interactioni 
ft x Or x A 

Within Cell* 

total* 

28.13 
4156*#0 

5.9^ 

20*70 
4.T0 

7®v " 

135*57 

1J0$!*6? 

1 
2 
2 

2 
2 
4 

2078.25 
2.97 

10.35 
2.35 

19*75 

33*89 

13*69 

647 

mWommm mm 
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I E I 4 
! i f 
fl I I 

5 i e s 
i s I 

3 * 3 3 

I s s i 
s I f * 

5 3 1 3 

* 3 s a 
ft S E | 

ft S ft g 

*? *J* •? sir s? 
J * fc\ 
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tablt xrvb.~Sums af ^ajaaraa by Sax, §m&» 
the Aaalyaf, tfJ|ffly|«ff faMJJMffah. " 

Aahieveaeai far 
ffrffUft. ,e,.ei 

<*ro«p(g) m* SST / a *Sr/ l «&$> SS symbol 

tt)* 
2 

(*s) i 3% 

( t ^ ) f i 216 

(tA)2 t 216 

< % F A 100 

( t ^ ) 1 t 108 

(tSfA)2t 72 

immm\mmum*m>*Mm9#*mmmm 

t 648 112601*49 

113631.02 

113$$1%36 

113731.2® 

113153.^6 

ll41t$1.97 

86*57 

1029.53 

439*87 

556*97 
i ^ 0 * P 

8 * djp 

ft * A 

0 r • A 

(•«*)* t 36 114306*66 1795.17 1671.19 

Individual 
fteeree** 1 122706.00 1M®4»51 

Within l©104.5l 1705*17 

16*57 

1029*53 

439.87 

13*61 

30.53 

•„mn 
1671.19 

1705*17 

M M M M M M . 

@r 

A 

S x 0r 

a x A 

0r x A 

ft x #r x A 

10184*51 tota l 

>.3fc V 
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Table XIVo.-Variance Ettlmtta* by Sax* $rade, aad Aahitveaaat 

ftir w *mM*ff tf **Fi$m tf Mlm%m %^fltw,ii 
ftaurae af Variance Sam af JDegnas af BaftSatta. of 

Squares Freedom Variance 
~tmt*mmmmimmmmmmmmimmmm*mmm*mi\ HI II mimmion i mini IIII m m « » — i . nnm i n i m i« i» m i mmmmmmtmmmm 

Principal Iffaattt 
Six S6.57 
Grade 1029*53 
Aahievasiaat 439.87 

Double Interactional 
S x 0r 13.6> 
s x A 30.5} 
0r x A 71.08 

Triple Interactionj 

s x A x ip 33.98 

Within Callai 8»9. ,A 

Totals 10104.51 

2 514.77 
2 219.94 

2 6*81 
2 15*27 
4 17.77 

4 8.50 

i H 13.33 

647 

mmmmmmmmmmstm&Bmxsmmmmmwwmmmxmmmmm 



table XVe.*Rew Score tetala by Sax* Sra&e. aad Aehiavaiatat far tba Analyaii af 

• " * ^araahiavias ^ T ^ a j T * l h r x a i k < , '** * _ *** 
Baya Sirlt B»yt 0irla Bays Olrls seyt enrii 

1281 1211 H77 1215 H79 1183 3557 36®9 
2392 2362 

1238 1288 1245 X339 3679 3968 
% * * 

<irA 

t 

*SA 

*A 

c34Jfc^» 

1196 u a 

2537 

1 3 ^ 1379 

2703 

3721 393a 

7652 

764? 

1331 1374 13I& 1433 3999 4l86 

2705 2777 % 8185 

3746 3877 3768 3955 XSOF'"lMKt 

7623 7723 

11 f WMLt ft * Sexi ^r » 5rado? A' ^ Aokieve^ot, 

r* 

6* 
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Ttble Xva«*~aaa af S^atra* by Sax, Grade, tad Aahlavaaaat far 
WWIilOTMinaMlMWD.tOWWill 

ft 
/a 

jft < 
iKn' 11 m m 

*BS SS Symbol 

( t ) 2 

V 2 
S 

t 

i * ( t ^ r 1216 

(tj* t 216 

C%rA>*« T2 

816216,06 

816646.28 

818622*18 

816240.56 

619163.26 

816686*07 

810715.50 

430.22 

•MMfflraff oj*we* 

24*50 

470.01 

2499.44 

(B * * ) 1 , 36 819364.33 3148.27 

Indlvicnsl 
Stores 2 ! 1 837855.00 21638*9% 

Within 21638,94 

s a sfr 

S a- A 

<*p • A 

430.22 

24.50 

130.86 

15.29 

S 

0r 

A 

£- x Or 

8 x A 

Or x A 

307531 72 J^6 S x 3r x A 

31^6.27 

21638*94 t a t i l 

31l|8*27 181*90.67 w 
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t tb l e XVc.-Variance Estimates by Sax. Ovide* sad Achievement 
ftf *** ^ftteffjl ,tf Ifrfffrff** af, ftfr ."flffflPfl; Ftetar* 

Saarae of Variance Sam af Pegree* of B t t l n t t of 
Saaire* freedom Variance 

^imtmmmmmmmmKmmmmmmmi^tm-mmr-mammitmiii «»um <«ww—«—a—i—»»ii mwn I » I I » « — » — — < — « M W — > i I" null n i mi n i — — » * i 

Principal Effectsj 
Sex 430.22 1 430.22 
Srade 2406.12 2 1203.06 
Aahlevaaant 24*$0 Z 12.25 

Double Interactions; 
s x 0r 1%*** 2 6 5 4 3 

x A |5*f9 2 7*65 
0r x A mlMt 4 17*21 

triple later*etlent 
I x A x §r 72*46 4 18*12 

Withla ©allai llkfCt.67 aflft 29.35 

t e t a l t 21638*9^ 647 
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Table XVlb.*Suma af Squirt* by &ex# Qrsda, tad Achievement far 

n„ a t 2 / a J&/M 
a 8 IS 

• •iimi I I . I I . I I " . i i i w i 11.1n111111m111i11nn111n1.111..! 

*S£ SS Symbol 

2 ( t ) 

<%F t 324 188174*% 

Cf^ ) 2 I 216 188612*67 

(f^)* i 216 188111*91 

C t ^ ) 1 ! 108 188718*07 

(f tA>* t 108 188203.28 

72 188654*66 

05*96 

523*79 

23.03 

629.19 
* 

1X4*32 

565.78 

(B,0)2 i 

Individual 
Saarei2! 1 196812*00 8723*12 

bi thla 8723.12 

ft a 0r 

8 * A 

0r • A 

36 188820*28 73X*4© 676.51 

85.96 

523.79 

23.03 

19*4*1 

5.33 

676.51 

I*TTOIIBSI*» 

731.40 

s 

ar 

S x §r 

$ x A 

0r x A 

s x 0r x A 

8723*12 Total 

731.40 7991.72 W 

http://11.1n111111m111i11nn111n1.111
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t t b l t XVIe.-Variance Estimates by Sex. Qrtee> tad Aahievamtnb 
far tha Aaalr*li of f»rian*a of, aha Figure Oraaainx Fseter . 

Searee af Variance af degrees af 
JPraedasi 

IStt lat t i af 
Variance 

Principal Kffoetaj 
Sax 
Grade 
Achievement 

Double Xateraatiaasi 
s x Or 
3 a A 

t r i p l e Interactions 
» x A x *» 

Within Cells f 

Totalt 

85*96 
523*79 
23.03 

16 tfi 

54*^9 

1 
2 
2 

4 
6J0, 

8723*12 647 

85.96 
261.90 
11*52 

9.72 

4.74 

13.72 

12*69 



Table XVIIa.-Saw Score Total* by Sex, Orade* ASH& Achievement for the Aaslysls af 
veylsnae ef the *o*d Oyotmiax Fieter* 

Overcchlaving Ararage' ' tinders ch is vlng „. _. 
Boya Slrls Boys »irls Baya @lrls Bay* ^irla 

4 615 648 611 601 597 604 1823 1853 

5 629 708 632 682 639 711 1900 2101 § 

*0n* 1337 X3aJ^ 13^* l|WaL 

6 688 712 690 722 694 W 2072 2172 

*S~4 *k®° * ^ *W*2 % W * 

•^ 1932 2068 1933 1995 1930 2063 ¥W aSK 

*A i|000 3928 3993 

a x * teatf|' f » bexj "iir
1111* Sede,1 '1 w'^ehi^esBsa^. 
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t i b l l ZVIIb.-Suna of by £-©x, Omda* and Aehle^rement for 

Oraap(g) a^ S t 2 / a 
e> S I 0 g 

-SS SS Symbol 

2 
(t)* 

<v2 

**sor* 
( f 8A > 2 

*f0TA*4 

2 

648 219305.93 

32^ 219475.00 169.07 

216 220057*93 752.00 
* 

216 219320*52 3*1.59 

108 220295.43 969.50 

108 219505.84 199*91 

72 220111.18 807.25 

ladlvidael 
Scores^ t 1 

Within 

S a Or 

8 + A 

Or • A 

(B.ar 8 36 220378*97 1073.04 1061.OO 

169*07 

752.O0 

14.59 

68*43 

KS» 

1061*00 

1073*04 

Or 

$ x Or 
16*25 S x A 

Or x A 

8 x Or x A 

227602.00 8296.07 8296.07 t eb i l 

»*07 1073.01* 7223.03 W 

tmmmwm 
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t ib i a XVIIs.-Variance Estimate* by Stat, ©radt, ead Achievement 
Itha A.ni|lvii.*.....̂ f JTirlane* of. the. Mara] Oraapin^^^t^r^ j , . r 

Saarae of Verlsnea 8*m af ©afreet of Xatlaat* af 
Squares 89*eda*J Variance 

•*m*am~**mmimm*~mm~mMmiltm mm iwiim in nr iiiimm.iin m i mum m u m m a — — i mil mull » iliiwmw«—•mmm 

Principal Effectst 
Sex 169.07 1 169.07 
Onde 752*0© 2 376*00 
Aaaiavaaeat 14*59 2 7.30 

Double Interactions! 
S x Or 68*43 2 34*2& 
8 x A X6*2? 2 H.X3 
A x or 40.66 4 10.17 

triple Xataraatiaai 
I x A x Or 12*04 4 3*01 

within Oallat MMl i2& UJ i7 

t a t e l i 8296*07 647 
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Ttble XvXXXb**Saa» et Squarea feT 8ex* Orade, and Athlavtrmnt 

OraapCg) a^ St^Vfe -x*/* *&s ss Systbel 
M M M W M M M 

<t)2 $ 648 216043.56 

(ts)
2 i 324 216448*10 

(tg^)2 t 216 220789.15 

(t A)
2 1 216 216156.40 

1*zaJ** m 221196*52 
(t g A)

2 t 108 216580*61 

(tajA)
2« 72 221053* 

tn^)z 1 36 221615*39 

484.54 

4145.59 

112.84 
5l52«96 

537.05 

5010*08 

5571.83 

5636.U4 

s * d r 

S • A 

Or • A 

5W7.12 

* T * ^ * T A > « ^ T 

4745.59 

112*84 

2.83 

19.67 

5&*37*12 

13k«?l 

5571.83 

25636«M* 

s 
Or 

A 

s x Or 

8 x A 

Or x A 

8 x Or x A 

t o t a l 
Xadividael 

8eere**t 1 241688*00 25636*44 

Withia 25636*li4 5571.83 2x1064.61 « 

mmwmmmmmmmwmmwmmmmmwwmwammmmmvmmmmmmwmmwmmm 
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Ttble XVXXle**¥ariaaaa Sitimttat by Sax* $rtde* tnd. Aehlevamaab 

Saarae af Variance Sum af Segraaa af atblaatt of 
Varianoa 

Principal Sffaatet 

Orada 4715.59 
Achievement 112.81+ 

Doable Interactions: 
s x Or 
S x A 
A x Or 

2*83 

151* 
19.67 
" .*65 

t r i p l e Interactionr 
i x A x Or 134*71 

«ithia Oallii jffiMMJL 

Total j 25636*4% 

1 
2 
2 

2 

4 

56*43 

1, 
9** 

37.1 

33.68 
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t t b l e XlXb.-Sums ef Squares by Sax* Ortde* and Aahievamant for 

Oroup(g) » 

Cf f t 648 

( t . p t 324 

(Tap) f 216 

( t A ) 2 i 216 

( t g ^ ) 1 ! 198 

i*uf f 108 

Ŵ** n 

(1#0)2 i 36 

Individual 
8eere*rf 1 

Within 

St^ / a 
I.JE 

560152.32 

560157*16 

567248.95 

560X5&.78 

561263,79 

560220*07 

567582 M 

567516.23 

583765.00 

m*jrfw 

M4 
7096*63 

« 
i*46 

7XXX*47 

67.75 

7350.12 

7365.96 

2J612.68 

23612*68 

«&S 

I • Or 

S * A 

Or • A 

7427*41 

7365.96 

ss 

4#% 
7096*63 

« & • 

10*00 

62*4? 

7^27*41 

* 6 1 ^ 

7365.96 

23612*68 

16246*72 

S$8&bel 

3 

or 

A 

3 x Or 

S x A 

Or x A 

s x Or x 

to ta l 

V 
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Table XXXa**vsri«nae Satlaatet by Sex* Orad©# and Achievement 
^f ^ir^t MnMlMiuM-MJ^M fytfft 

Saarae of Variance Sam af BQ^WA-S ttt 
Sraadem 

$»bia»te af 
Variance 

Principal Effects: 
Sax 
Orsde 
Atbieveiaont 

Double Interactional 
S x Or 
S x A 

A x Or 

t r i p l e inters ctionj X A x 

Within Callst 

t a t t l e 

10*00 

•61*45 
•v 

23612*60 

1 
2 
2 

2 

647 

0.23 

5;oo 
£1.23 
»3*26 

*15»36 

25.79 

.miw.ja.: 3SB5 nam 
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tibia XXb*-£ums af Square a ay ®ext ^mm* tad itbieva by_ Saxt 0fi4«* tad^Atbitvaaiiat far 
mwmmmmm 

a S i * /a -etVr 
>i»"»n» win I I I H » T I I inniMrin.iinw mun nm, , up ini.imuni 

*ss SB Symbol 

( t ) * t 648 131*536,37 

( f s ) a j 32*. 13N598.72 

( t ^ J * t 216 135800.90 

( t A ) 2 t 216 X345li5.73 

(*$$*>** 108 135885*36 
CfSA)f • 1 9 S -A^JTe-l 

AW** *• ^ ^ ^ 

,2 

62*35 
» 

1264.53 

101*44 

1332*59 

8 • A 

Sr * A 

62*35 

1264.53 

9*36 

22*11 

29*73 

3446*78 

3 

or 

A 

8 x ®r 

8 x A 

0r x A 

(Sfrfrr t 36 136012.42 147&#05 14^6.78 29*2? 8 x Or x A 

Individual 
acorea*t 1 141^67.00 

Wlthla 

* *Mp J "fcP je^W.,^* 

6930.63 ta t i l 

6930.63 1476*05 5^54.58 v 
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tibia XXc**Varlsnce Eitlmttat by Sax. Orsdt. tad Aehievamesfc 

Saarae af Varianae 8wt of Bagraa* af M l a t t i of 
farlaaa* 

Principal Effectst 
?•* Mi* 1 
0redi 1S64;53 2 632 
Aehievemen* 9.36 2 4. 

Double latereeiionsi 
S x Or 22.H 2 tt«< 
8 x A 2f *T3 2 14#' 
A x 0* 58#fi 4 3*4*' 

triple Interaction! 

S x A x dr 29.27 4 

Withia Callat &&*2£ £*m 

total. 6930.63 647 



table XXIa.-Raw Seer* hotels by 8ax# 0ra4ef end Athlevesieali far the Analyela af 
intomfa^WMwfwmbin*, ..,, , i • !»•••• T. • 
0rada — ^ f^ittWWtfi*^^ u , _•, • *.-_* **» 

overachitving averageUndere«&I*ving g ^ *** 
Bey* 0irla Baya Girla Boyn 0irl* SaJI * M » 

^*»a«**«*«efeaai*MaeaeeMMaMsa*as»He^ 

4 ^58 491 Wt 482 ^ S 46- 1333 X4J* 
fGrA 949 929 869 27*1 S 

5 529 534 ^ 5 5£f 521 5i8 1575 1619 

T* * *^3 1082 1849 3*94 
3rA 

6 6% 628 658 598 611 653 1893 1879 
*GrA ^ ^ 1 2 ^ * ^ *s

 3712 

t ^ 1611 1653 1630 1637 1560 16̂ 2 fHE—IW 

tA 3264 3267 3282 
t 

Ira 
MM 

a ?"w"R&L$ a" *» iaxf'W •nBSsde^A1* 'AahlavaSsaal 

*s* 
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Table XXSb**StiJss af Sahara* by Sax. ®m&9g end Aahlavwatmt f a r 
tha. .Aailmli . of .Yarliae* of. the Addition. Fetter * 
aaaaassasatw^wiBii ff£wni nffl*PTTB IB" "OTr^litwmmfm, nmmmt m u , mil' i,..T1 I1 I itr,TWnnr. Oroup(g) m 2 ~ * ^ l ~1^/M *SS 

£*J. m 
* * * > < * * > I W « M I I I ; I 1 W » miim n i i minimum i f n 

(t) t 648 146190.26 
2 

(Ts) t 324 146216,74 26*48 26*48 S 
( s 0r ) 2 s 216 148545*88 2355*62 2355.62 0r 

(tA)* t 216 146282*73 12*47 12*47 A 
**W*2* *°* 148602.97 2412*71 8 + 8r 30.61 S x H f 
Ci-^)2 t 108 l462l|t*25 51*99 » • A 13*04 8 x A 
( t _ J g i 72 148588#46 2390.2© 0r + A 2241 9m % A 

2460*33 

{1*0)* * 36 148717.69 2527.43 21*60*33 67?10 8 x 0 r x A 

2527*43 

SaJr*i?t 1 155701.00 9518*7% 9510 .7*. tebil 

Wtthia 9518.74 2527.^3 6983*31 ** 
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table XH«**?trisaaa Estimates by Sax* ®redef and Aabieveaant 
far .the. Analysl* af Varlinte..ff fo»vAy.ition, Faster 

Saarae af Varlaaae Saa af Btgree* Q£ Satlmate of 
Squares Freedom Vtrtanee 

mmmmmmmmmm^mmmttmmmmmmmmmmm u i miDUIIWH»min minninr nmi» imi, >y mi »m mi n.mm IHHII—I «i » m i n minim inni in 

Prinaipal Kfteattt 
Sax 26*b8 1 26 
©rede 2355562 2 11 
Aehievemeat 12*47 2 

Double la ter*et lont t 
8 x a* 30.61 2 
8 x A X3;ok 2 
A x 3r 22.11 k 5*53 

6.24 

triple InteractIont 
3 x A x 0r 67.10 4 16.78 

Mithia Cellat 6^3.3^ £ & I1*08 

totals 95i®.7^ 647 

http://Ay.it


TabU TOX*-FIJA.fsator Meant for arsda and Achievement Lerel fa*a*) 

PMA r t a a e r 
4 5 a irars avara^t ovaraahiavara> average I t a^ raaa iavers 

Virbo 1 Meaning 

bard Waning 

t i a t a r a Meaning 

t p a t l a l Helatlona 

Reasoning 

Figsre Sroaplng 

%&¥& ©reaping 

Perceptual Spaed 

las&er F a e l l i t y 

Sssfcer Seaaa 

Addition 

32.94 40.55 46.44 

17*25 21 .7! 2%*5& 

15.73 18*% 21.93 

11.62 12.86 14*86 

33*18 35.40 37,39 

16.11 16*75 18*25 

17.02 18.52 19.65 

15.29 17.66 21*83 

25.51 29.09 33.60 

12.75 14.38 16*17 

12*79 14.79 l t . i 

40.56 

18,8$ 

12.19 

35.43 

18.52 

18*01 

14.36 

1 5 0 1 

4&*«7 

21*2© 

18*92 

12*99 

3^.29 

17*0© 

18.19 

18.05 

29.37 

14.29 

15.13 

39.30 

20*60 

18*7© 

34*27 

35.75 
17.28 

18*49 

17*92 

29*39 

*9 
*9 

W 
H 
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table XOXX**?eriaaa Laval* far BataraiaiRg iigpdfiaiaae af 
Differences Between tttens &n the FKA Fetters far l a t h ®PA&9 

^ ^ * a * < C T a l « i ^ ^ & l w w w i i ^ 8 I I iiWi8«ii(ligMrffl
|>ii,.wiiiiiBiiiiiiiiiiiii'iiiiiili u immmemmmmmmmm 

*** ****** tffl*mfa,$i]gfa ,, m 

* * * * * * * * * * * * * * * * * * * « » w * * * » « * * w » i t > « i ^ ^ 
Vtrbal Meaning 

bard Keening 

Picture Meaning 

Spttiel Halations 

Reasoning 

Figure Grouping. 

Word ^reaping 
Paraaptael Speed 

Utiaher Fac i l i ty 

Htasber State 

Additiaa 

1.33 

.79 

.70 

•69 

1*02 

.67 

Jk 
1.86 

.96 

•56 

M 

1*58 

•94 

.83 

.82 

l .&X 

•80 

.76 

1.26 

1*10 
* 
*66 
* 
.75 

1.75 

1*01* 

•92 

.90 

1.34 
.86 

*84 
1*40 
1.26 

.73 

.83 

2*24 

1.33 

1*16 

1*16 

1.72 

1*13 

1.07 

1.79 
1.61 

.93 

1.05 
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Ttbl t xxvi.-Varioua Levels Tar »*fce»inlag Mgaifleaaee af 
Differences Between Haaaa aa tba 1KA Faabars far Baya aad 

MMMaMlMMiaalMrMIM 

Verbal Htaaing 1.60 2.23 2*47 3-16 

Word Keaaiai 1.12 1.33 1 4 ? 1.S8 

Fletara Meaning .99 1.17 1.30 1.66 

Spatial Relations SX 1*16 1.28 1.64 

1 4 4 1.71 1.90 2*43 

Figurt ©rasping *95 1*13 1*25 1.60 

*ard draaplng *f0 1*07 1.19 1* 

Faraeptaal Speed %& 1.7® 1*90 2*53 

dumber Fseillty 1*35 1.6! 1.7§ 2.27 

saaiber Sanaa *79 .93 1.03 1*3& 

Addltiaa .09 1.05 1.17 1.1*9 
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AB&fBACT OP 

.fKfawry tttnttl Abilit i** And Aeblaveaan^1 

f a i t ttndy wsa undertaken ta Investigate tba var iab i l ­

i t y af t b i pr la i ry eaatftal ab i l i t i e s with r a l i t i a a ta aabiave* 

s en t . A laapla af six buadred forty*alght baya tad gi r l* tug 

drawn free grades four, five* and aix from five school*. On 

tba baaia af ladividaftl discrepancy batwaea nsaattl age grade* 

plaeeaaatt aad aabiavaaaat battery gradt-plteeaeat a t mttaarad 

by tba California t e s t a , tba subjects were alaatlfiad »* ever* 

aeaievera* *vereg* aebievert* &m& aadar tehi tv tn* 

0pea tba adala l t t ra t laa af tba tyfiA Friaany ,]$*â f|ft 

Abi l i t ies tea t ba tb i* aeaple* tb t results wore mbjeafeed ba 

ta l a a l y i i i af variance, fbl* praaae* revealed tba following 

i t i t l i t i a i l l y significant dif fannaai la priaary aaatal •fell* 

i t l a* far tba aeaee. grade and aaMeveaeat varleblaaf 

a* Tba Baa variable* 

1) Bay* superior in t p t t i t l r a l i t i aa* tad number 

aanee factor*j 

2) a t r i a *lgaifla*atly bat ter i a raaaeaing and 

pereeptnal speed* 

•mwmmmmm n 11 n 11 in n immmmmmmmmm 

1 Slater Mary Framaii Lapat*. 0 •&•?•• Beeteral tbatl* 
presented ta tba Sehaal of Fiyebalegy tad Education of tba 
University 9t Ottawa, Ontario, April 1965, vi*146 p* 
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b . The $rade Variablet 

1) Bttaaaa grtdea **> a t aa t l i t an t paral le l r iaa i a 

aata aeere with ri*# in grade laval} 

2) laae l l iag within grade level ** faartb grade 

bay* la naa&tr sent®, faartb grada gi r l* la additiem «ad paraapa* 

a i l spaadi f i f th grade baya in tpa t la l r a l t t t e t t , f i f th MTAM 

g l r l t i a rattaning ^and peraaptaal 9p994t tad the tiattb grtda 

g l r l t la rattaning* 

a . The Aealaatawa. f t r i ab le ! 

1) f a t a l gteup different®® *- overaablavart aaptr iar 

ta andarecbiavert l a %«ord al ining abil i ty} oversthievan i a ­

fer lor ta average, tablavar* in t p t t i t l ability* umdtraaMevans 

auptsrlor i a a p t t i a l ralatiana ta batb aver®@e tad avertahiaveri* 

2) Sabpwsp diff areata* between levels ©f aafelava* 

sent •* aadar* thieving b®y» tuparlar l a t p t t i t l r a l a t l aa i ta 

a l l ether grawpt} tba aver tnd tjadareeMeviag §1**X* awpwiar tm 

raaaaaias t e a l l gpeay» af bay*} aBdaraehleviag g i r l s sapartar 

ia t pa t l a l r a l t t l aaa ta tba aver and i r a r tg t esaH-ving girla} 

average gi r la taa&alllng a l l graap* af etalevert in tba raala ta* 

ia peraeptnal »w*^» 

3) Subgraap dif ference within levela af aahleva* 

went -* g i r l* in tba ©vartebiavlng graap esaelXiaf la rat»a»isg 

AM paraaptaal apeadj bay* la tba overaebievlng graap aaperlar 

in ntu^ar leaae} gi r la te tba avenge graup *ap*ri©r la par* 

eaptaal apaadf bay* la tba under**®hlavlng graap axatll ing in 
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• p t t i a l relational g i r l* i a tht aadaraaalaviag grwp tapariar 

l a raaaealng* 

fee different** found in tha parfaraanaa af boya and 

g i r l * within tad btbtreaa tabievaaaat level* # lead te a par t ia l 

re jeet ien af tha nail bypethaai* af aa diff arena* i a pr ia t ry 

mental a b i l i t i e s af bay* AM g i r l* all**tfiad SRcording to 

achievement i a gradaa four, five* and list. 
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