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INTRODVCTION

Effeetive edusstion seoks to slicit the maximum develw
opment of avery boy and girl in terms of his uniqus nature and
needs, Teachers, dodiaated to the edugation of esch individusl
child regardiesa of the degree bto which Le may differ fron
others, are aware of the faet that 1% is no longer en sccopte
able practice to spply the zame stundsrds to sll ehildren, Yo
this end, a genersl inowledre of how students think snd leamm
iz not sulficlent, 2Rather, speciflic informmation 23 %o the
degree of difference in the individusl ohiléd i¢ neceannry,
Aslde from the "exseptional"” ehlldren, avery olassroom ineludss
both those students whose differsuces mnke them unabls to pere
form at the aversge level as well s2 those whose aifferences
allow them Yo perform above the sverapge. Thus, the reslistic
sducator, sdalitbing the faet of individual differences, is
fased with two taaks: firet, sn sdequate identificstion of the
abilities of ehildren, snd second, the proper provision fop
educating thess groups after they heve been identified, It is
the first task whieh 1s of Iintsrest Yo this study,

Many Aifficulties are sneountored in the identificaw-
tion process, A major problem atill is the nature snd organe
1zation of intellipgence, Volumea have been written on the
subjieoct but its nature resmeinsg s mystsry. The oldest notion
eonceives intellizence as g unltary sonsept which regarde it
ar the sbility to integrete experdences into meanlrgful wholes,
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or the adaptabllity to new slitustions, This has proven insuf.
ficlant for practier) purpuses,

Another 1s the two-fsobor theory bssed on the elabow
rate statistieal prosedure of fuctor analysis as proposed by
Spsarman and Yernon, It thesoprixes thet measurable varistions
in mental capaeity could be sesounted for only by the araulpe
tion of ecertuin § fsctors er speecifie sbilitles in sddition to
the G factor or geuersl ablility. The latter is considered ss
a form of mentsl ensrgy present but rot equally eperative in 5
factors whleh ere operative in speeifie altustions., Although
acoeptable, this theory sesme Lo have been insulficlently exe
plored for practiosl sduestors,

Te date the most widely secepted sxplanstion 1s the
multiple=fantor theory of woloh Thurstons in e principal
spokesman. This theery postuletes saveral 'primery mental
abilitiea” whiech inelude sueh sotors as: spetial relations,
perceptual epeed, number abllily, verbal meaning, word fluensy,
rote memory, and Iindustion, Individusl differentes in intelllie
gonge may lie in any or rll of these mapects of intellligence,
Thus a totel score whichk is obtained in & mentadl ability test
lssvos much thet remsine $o be kmown before & torrest sszesse
ment of a subject's real sbility Lo perform san be made. Two
individuals obtrining the same tobsl moors may prove to be
very different when thelr performance % snalysed mores speeli«

fieslly. So any sttempt at messuring gepersl imtelligence



INTRODUCT TON viil

leaves some intsllectuel performance unsecounted for, and any
sttempt to messure narrower abllitles sepsrately peints o
somothing they have in eommon espssially when scores are core
related pesitively, There ls & growing realisstion bthst the
question of veriation in individusl ebllitles deserves seriovs
considerstion srd ahould ba Investigated in 1ts own right, It
is essentiel thseb ingulry bo made en to the extent of wvarige
tion within the individual if ¥is vest porformence is te be
elicited acsdemionlly.

The besle zssumpbion sonceded gonevelly is tlat due to
rapid grewth and differentistion, the nodure and composition
of mental funetione ehangess o~rilrmotsly snd rapliély st first,
By six years of sge, vsricus mentsd procssusz are orpanized
to the extent thai some formal echocliny cen e stiempted,
Bven az they baocome siable, thay continue to grow stesdily
through childhood, with the result thet a slight scceleration
hes beon observed in mental growth betwesn the elghth, ninth,
and tenth yesrs, AL thiz time, the verisbillity of intellie-
gence scores ineressoes, it dscresses during the late teens
and asrly twenties and current atudica ssem to Ivdleste Liwt
thereafter the seoros for meny kinds of Iintellligence remain
stesdy or incresse siowly throughout gduld 11lfe until zencse
cence., The rete of deeline werlex with tlo kind of mentel
hility end the partioulsr Individuel. Thus the nature of
mentel ebllities Aiffers at various phases of 1ife, and
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although the rstes of shange vary both with age and the Epo-
cific mental funetions of seoh individual, the over-sll trends
of inerement and decrement are slimiler, and some pericds of
grewth are charaecteristieslly more stable than cotiwwrs, In the
feace of tlcae gorsrslities the oHreetlesl tescher has need oy
more specific facte soucerning tlese Yrends 1f guld nee ard
teachling ere to be effective st perticular phesss of school
11fe,

Since 1t iz 2 feot thet many abilitlss are invelved in
every learning exporicenes snd thet seversl wblliitles coume into
play in esch achool subjfect, some sbilities mey be mors lme
portent ix one publact end Imas loportsnt in snother, & opée
eifie imowledze of thaszs abllitles would help thome engaged
in the educstion of chllédren to underatand the learning process
and thus eid in datersining propar methods snd procedurss of
teaching, the nature of textbooks, wi the organisstion of e
practieal currisulum, Undenisbly meny intangible faciors play
8 role in lesrning but the Taet thaet 1% does depend on certein
abilities aleo justifiecg sbttempie ot evilusting Lhem to some
sxtent,

kegepting Thurstone's theery of intelligence, the pure
pose of the present study is to sxemine the stabllity of the
pettern of abilities which boys snd girls of the niddile e¢low
mentary grades utilize whan faoed with ldentieal tsaks., Ape

prosehing e problem with the verisdlen of grade, sex, and
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acadeamic schievemont held corwbs-nt, 1% will explore the possie
bility of the emsrgence of a more definite pleture of mantal
sbilities operative in the intelligent behavigr of overe
achievers, aversge mchlevers, snd underschlevers, Attenpts
will be nade te snswer suel questions ass Do boys snd irls
uge abllities to the same degres when faced with similsr testsy
Ie there a grester varisbility in scores among boys st differ
ent grede levels? dmong pirla? Ars the primary mentel ebile
fitles belng sz sffeatively used by boys snd irle within the
undarachieving group as they are within the aversss or overw
sehieving groups? More simply ststed, the preblem resclves
1tself into the following questions Is there s diffsrence in
the primsry mental ebilities eslled inte play In the pearfoXie
ence of =2imlilsr tesks by boys and girlz of wvarious levels of
achievement in grades four, five and zix?

The first chapter of this stody sttenpts e glive the
baekground of thw@ problem, It rreseniz 8 Lerse roview of tle
literature with respect to pezesreh relevant to tha problem of
mental orgsnization ar influsneed by sex, greds, and acnlevee
ment level, The bLraie hypotimels iz presented,

Chapter two outlines the vrocedurs used In the sclote
ticn of the ssmple population., The deseription of the sampls
{s followed by Informstion wilh respect to the tools used,
their administrstion, snéd the statistical method employed for
the snslysis of the data,
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The results of the analysis of variancs of the seoras
sre pragented in the third ehepter, Ihisz is followed by a
discussion of the data ! ehapler four, A sunmary snd sonolue
sions follow, with possible implications for sn opltimiatic
orientation towurd develuping the poetentiel intellectunl ree

pourcos of ehildren, Several suggestions for furthsr ressarech
are nade,



CHAPTER I
RRVIEW OF LITHERATURE

There is a growing need which is felt by eduecsters
conseious of individual differenses, for s rlen to effect the
fullest development of the montsl capasity of esch child, to
elielt his best mente) perforasvce., The common denominabor
underlying thre fslilume %o find ¢ wsolution to this problem is
the faet that mentel organigetion is rnot yet fully understood,
Heasured 1,8, slohe does not distingulsh between those who ¢en
and those who do sehleve $o thelr capacity. Host educstors
aro agreeod that intellizenes is not 2 unltery abllity bub rether
8 sobination of vardous mentsl ebllitles whish rob only
develop at different rates bub ere present in different degress
in individusls,

while much resesrch has been dirsected toward thise
problem of individusl differerces in the growih and orgeninge
tion of mental sbilities, the resmults ers fay from belng
conelusive, Hobt all human qualities releted to the complex
fagtors inherent in the lesrning procesgs itsell are really
messuradle., Yet swvalustion or quantitetive messuroment is sle
most mapdatory for an obisetive study of indlvidusl differences,
Thus, in defying ohjective measurenent, thene feclors have
somgwhat impeded the progress of resesrch in this & rection,
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This study proposes %o Stake a sloser look 2t the quose
tion of the organisstion of mental abilitles, By a eorparison
of the primary mentsl sbilitiss operative in students at dife
forert stages of the lesrning proeess, nossivle veristion in
the use of mentel sbilities may appeer sz refleeted in schosl
achievement, A ssmblense of defini‘ts patterns of factors may
emerge for various groups which eould zerve as guldeposts to
pethods and eontent in order to produce maximum achisvement
for esch individuel, Since the verisbles of sex, grade, age
and level of schisvoment necsssarily will come inte focus, a
review of the relatad research found in literature is hweve
presented in the foliowing order: 1) Investigations regarding
mental adilities as influsnces br sex, age, snd gredey 2)
Studies eoncerning mental suilities and achievement; snd 3)
The sumnary and hypothesis,

1. Hental AbL11tiasy Dex, Ape, Grade,

Intelligencs and the orgeniseation of 1ts faclors az
related to differences In sex and Ineresse in age and rade
level, hus boen the goal of meny investigstions., Yhile 1% has
never been proven whioh sex 1s euperier, there i evidence
thet males sre superior in some respects and females in others
and that intelligence develops from z penersl avility to aspe-
eifis abilities ss sge inoresmscs, Cowplete agresment by ine
veatigators is not alweys found, Ths followirn; studles suppord
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the hypothesis of develepmontal differentiation of mental abile
ities with increase in age und/or grede snd have reported sex
differenceas,

Bayley} contends that "Intelligence appesrs,,.io be &
dynamie suscesaicn of developliug funelicons with the more sdw
vanced and cemplex functions in the hilersrehy depending on the
prior msturing of carlier simpler ~nes,” This hypothesis
stems from her intensive studies on the growdth of intellipence.
Of interest Lare is her longitudinal ataﬁyﬁ of & group of
forty ehildren who had beun testad at most or ell of the thirty
eight testing eges from one % el-htsen yeers of sge, Since
the attention had bheen fonused primarily on the ege changes in
varisbility of intelligzenss Lest acores sne or the individusl
soneisteney in relative scores, the suthor reporte finding sone
nagative svidence whish seams to Indieats thet there are ne
ecensistent trends in the verisbllity of scores during growth,
There appesr %o ba sone paricds duping which the abilitiss of
ehildren are homegeneous, and others in whieh grest irdividusl |
differencee appesr. Thess periods meem to be inhwrent In the
process of mental development, Purthermore, it is postulated
that the greatest homogeneity in scores cecurs for s fumetion

1 Haney Bayley, "in the Srowth of Intell?§mn
Y Feyoebolosd A8 Yol 19‘ o, 12, Dec, 9.}.‘9’ p! 30?-

. ln 2 mmmmmm——y ”ﬂw$;§ﬁtm§§¥ §256V1§1ahi§iﬁy 1§htha drowth
o telllgansa frﬂm BL to n Tears , in the gggggg;
LA wlony, Vol,. ?gn ept, 19’-}9: D 155*1.




REVIEY OF LITSRATURE L

vhan 1t begins to develop. The scores seem to Lo most disperse
ed when a funstion is in the procsss of developing, but when
thoso who are growing rapildly in thet funetion are not yeot
aoture, As the sloweregrowing individwals reach meturity in
the sams funstion, the differenves agsin becoms somewhat row:
stricted, I tests nsasire theso abllitlesz sdequately, it may
be sszuned that the fluetuations in scores are esvsed by tle
progressive development snd maturing of ‘he varlous types of
intellectual) abiiity,

anta3 gompared two hundred pupilz at each of four age
levelas seven, nine, eleven, snd Inirbtesn, s resulis conm
form to the trend expected on the basis of ihs hypothesis of
developmental differentistion. He found that et the sge of
saven the verbal, ressoning, end memory factors sre simllar te
those found at the age of nine, The sbsence of a apatisl
fastor in the soven yaar old group is explsined as belng due
to the absencs of items loglcally dependent upon a subject's
spatisl sbility in the sge seven battery., Ab the sze of nine,
the memory fector, verbal and spatisl fector are found to be
similar to that a2t sge elsven, The ressoning feotor differs
from that of age thirteen, AL age eleven, the mesnlngful
fastors found were verbal, spatiezl, and memory, For the age

3 Lyle V, Jones, "4 Pactor Anslysisz of ths Stanforde
Binet et ruii Age L@V»I; , in Peychometriks, Vol. 1k, No, 4,
Des. 1949, p. 299331,
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thirtesn group, six factora emorgsde-the verbval, memory, visue
alisasion, spetlal and two ressening fsetors, In this study
the lose of & genersl abllity with adveneling sge was indlcated
by the more elearly defined group fastors at the higher ages,
The author explains this thusg

+so¥hile 1% be argued that the faatorisl solution

depends upon the ltems ineludsd snd does not necessare

ily reflect underlying patterns of mentsl abilitlaes,

it nevertheless ssams reasonsbles that the nature of

the items selected did deperd upon the mental organiza-

tion of subjocts in the standardizstion groups., Thus

we find mors homogoneousm items at the younger age 1’2&?“*

snd sppropristely less distirct group faciors emerje

5eyun'n5-ﬁtudy supparts this finding for she found s
congiderable degres of homogeneity in the mentsl abilities of
one hundred Tive yasr old beys bto whom zhe sdministered sleven
testa of immediste memowry., These tests were sg closely relste
6d to the verbeal factor as they ware to sach other,
Tyler® inquired into thw possibility of similar pate

terns of primery mantsl abllities in the same asubjects by wmesrs
of squivalent fr Koy Abfilities Tests., These were glven

to sighty three fourth grade children who had tsken the core
responding bettery in the first grade, snd to one hundred

b Jones, Idid,, p. 316.

Allee I, Brysn, "Orgenlzetion of Hemory in Ye
6h11¢ren§, in ﬁggﬁgvaz of Payehology, Vol. 24, lo. 162.“§%3h,

%Po

& Leona &, Tyler, "The Stsbility of Patterns of Frimary
Kental Abilities Among drade Sehool Children 2 in B 14
Paycholeopgliesl Hessurement, Vel 18, so. i, 1958, p. ‘o
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tuenty.seven elig;hth graders who had been teated by this babttery
in the fourth grsds, B8he reports finding ne conalstenzy over
the three.yesr perisd betwaen the first and fourth grsde levels,
slthough there wes a considerable amount of chenge in indivie
dual eases, However, thw relationasbip bebtween tle fourth erd
eighth grade petterns wss sigrifitsnt, sgein suggesting the ine
eressing stabllity of individuzl mental ability patterns as

sge progressss, e correlstlons between scores for the sene
spacial abilitlies were higher for older then for the younger
egs lavels,

In a study of mental ergenization emong school shildren
sehlllar7 used twelve tents such as aritbmetlc ecmpukation and
ressoning, vecabulary, sentence completion, mazen, snzloles,
reeding, man-drawing, spd cube manipulation to study Intelli-
genge in mmall ehildren, Theze Ltests were sdministersd to
three hundred ninety-five nins year old boys and zirls in grades
three and four, The results showed no vallable sex differe
ences in the ability to handls verbel eoncepts and the only
numerisal test whioh showed a reliable difference in favor of
the boys wee thst of aritlmetie reesoning., HNHowever, the boys
hed what wss deseribed as "difforentiable” spatisl factor in
the verbelespstisal and the numeprlcalespatial tests whils the

7 B, %chiller ”vwmz, ﬁmﬁml md ﬁmhml Abilm
tties of Teungsr Children’, in'Arehives of Peychedoay, Vol. 2
Bo, 161, 193, 59 p.




REVIEW OF LITERATURE 1

girls hed s "differentiadle™ verbsl fsctoy in these seme testsa,.
There was no smpatial factor found for the girls,

Three years lator Aaehﬁ retented as many of the originel
sub jects es were avallable which Sehiller used ir the above
study and found thet with the same battery given to seventyenive
boys and sighty-two girls, the intercorreletion between Lests
was lower at the sge of twelve than at nine, especially betwem
verbal and numericsl testz, The nversge of 21l correlations
wvag .56 for boys at the sge of nine and 57 for the zirle, A%
twelve yesrs of nge the eversge for Lhe woys was L1 and .51
for the gzirls. This drop in the sorrelaticn coefficlents hHoe
tween the two sges was considered stetlstieslly significant,
thus showing the inoreasse of speeifiec abllities with adveneing
age.

Upon investizsting three groups of over ssven bundred
boys end zirls of eges nine, twelve and fifteen, Garrett, Bryan
and Perl? found thet intereorrelstions smong bten mental testy
(six memory snd four nonememory) decrsased for all tests for
beth boys end girls between the sges of twelve snd fifteen as
did the mean intercorrelstion of eash of their subgroups of

tests for these age levels, However, the dets shows s deseresse

88, kaeh, ot 3 3%&&} of ﬂhnnge in %antal Organisatiorn”
in Apehives of Psyoholozy, Vol. 27, Ho. 195, 1936, 30 p. *

9 .3, Garrets, A Q. Brysn end R.E, Perl, "The gga ﬁuu*

tor in NMentsl Orgsnization®, in ﬁg;agx“__gz__gxmggg":x; ol, 26
Fo, 176, 1935, 31 p.
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between ages vine and twelve for .irls but not for beoys, snd
an inercage of meen intercoprelation coefficlents of all tests,
vosOur inability to separste retentivity from general
intelligence st the thiwe sge levels which we have ine
vestigated snd the findings that the role of genersl
ebilitien {9 minimized in fevor of special abilities
88 8¢9 inargsses, sre the most signiflesnt results of
this atudy,

Riehsrdsid verifisd these firdings when he anslysed
Gaprettts dats., iz molution showed s eonsistent shift towards
discreetensss with inereape ir age for girle and though the
peme wae obsarved for the boys, he felt the pleture was not ss
cleay becsume of thw low variance,

Clarid2 using Thuratone's tast of Frimapy Hent

itles studled the changes in the factor patterne of three hune
dred foerty-azix boys, sges eleven, thirtesn and fifteen with an
1.8, renge of 23115, and from varying soclomeconomic levals,
Gredes four te twelve were szupled, There wse 3 slatliatlesi
significent ineresse with sge in the mesn scores of the six
components (number, verbal, memory, spade, word flucney, and
ressoning) es also s consistent tendency for varisbility of
seores in cach eomponent to Iinerease with age, The grestest

smount of change through these sge levels was in word flueney,

perer—

10 H,G, Garrett, st 81, Inld,, p. 29.

il 2,¥, Richerds, "Genstlc Umergence of PFretor Speel-
fieity", in Psychometriks, Vol., 6, iw,., 37, 1941, p. 37=i2.

12 K,.P, Clark, "Chenges in Hentsl Urganizstion with
A) ., s of Pay EF Yols ’{3-13 }f@; 291’ 19&’»&’ 3{} Po
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Reasoning snd verbal mesning wers next in order of meygnitude
of change, while memory, spesce snd mumber sxhibited the least
smount of change, The memory factor was 11t tle related te the
other factors st any spe from eleven to fifteen and sghowed no
eonsistent change within the sge vrenge, However, with this
exception, there was found a consisgtent dsoresse Iin the Intedw
corrslation smong zix sbilitles s zge ineveaned, and this
trend wns not Influenesd by the cormeral intellizence of the
subjeets,

The relationship of resding and the primary mental
factors was 1nvantisatad'hy Bond and &13w9r13 with & group of
sighty=soven fourth graders. They found s significant corres-
latlon of the reading abllity with the msssurea of the Frimsry
Mentul Abllities Test with the exceptlon of the specs Isctor,

Reteharddlt saministered sight teata desigrned o MeLfw
ure verbal, number, and aspatial sbilities to 542 boys snd zirls
of ages nine, twelve, and fiftean in the schools of suburban
Bew York, Intercorrelstions dropped in the group of twslve to
fifteen yeer old, but there was an inorease from agee nine to
twelve for both boys and cirls, This spparent contrsdietion

13 Ls Bond and Thegdore Clymer, "Interrelationauip
of the JRA P ry Meptal &bili%iem, Other Mental Gharaataria»
ties, and Resding &bilﬁty in Journal of 'duestional Reseerch
Vol. by?. o, 2. Oet, 195)' s 13

1l Sumsrme Relohard, "Hentsl Organizstion and Age Lave
A CRIYoR ”3 P 6% LN 1 \ veld h-], %q 295, 1%, 3@ ?.
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nay have been dus to Sthe superior nine yesr old group.

That adbllities become speclslised with Iinereasing apge
was attestsd by two studles of Thuratone, In the eerlier
studyl5 when £ifty-six tests were siministered to two hundred
forty students, ages sixztesn to twenky-five, the correlastions
smong primery factors vere very low and the sithor osconeluded
that they were essentieslly Independant,

In a ister atmﬁwﬁé in whieh Thurstone snd Thurstons
messured 1,154 sighth grade children with aixty tests, the suw
thore extracted tem factors whieh they leter reduced to pix
primaries and a sseond-order gensrel factor whidh they ldentie
fled se prebebly equivelent Lo the g of Spearman,

Using subjeots from the nine %o sixty yesr vrangs,
ﬁalinsk317 invostigeted the stabllity of mentsl fectors. He
found that the verbval and parformanse fsctorz of ‘he Wechaley
teat wore most consistent; that the sverage of the subtest ine
tereorrslations decreased Lrom asge nine to twentye-nine and then
inersazed up o the sge of PLfLy to Piftyenine; and thut a g

15 L,L, Thuvrtama “Pr&ﬂn Hental Avilities”
prstric Monogps ﬁo ORE0, Hhivnraityfa§ Chiueg&

16 L,L, gm e and T,0, Thurstone, ”Factarial Soude
ies of Intellligence f;ggggg;tr:ﬁ Monourephe, Bo. 2, Chie
tago, University of éhieag@ rraze, 1941, ve9l p,

17 Benjamin Belinsky, "An Anmlysis of hha ﬁuntal by Y0
tnra 9! Varieun Aga Groups from Hine to 3ixty" %ﬁg@ggl
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factor seemed to be present at ages nine and ifty to Fiftye
nine btut was not diselosed for other sge groups., He conaluded
thet it eculd bs =ztsted thel the mentel trafis change and
underso recrganization over a span of yesrs,

Hobsonl® empleying the Prigsry Menkel 7bilitiss Tast
found that the girls in grades aight and nine had s CR of 5.&5
and Lo31 in word fluency se compared to the boys of the same
gradez, The mesns of the boys resulted in a CR of B,.86 and
1L,99 for the spatisl relations test, Thers wea £ 80 indicsw
tion thet the girls at the z ame nge and grade lovels excsed
boye =lightly in numerical Cacility while the boys sxeged the

girls in verbal mesuing. 7The ninth grade mesns for both boyn
snd glrls ere higher than eighth grsde meoans in all of the
primery mantsl) abilitlies exeept visuel memopy, thus indicating
that these abllitles incresse between the ape and grade levals
represented,

The resesyel of Hevighurst and Breesel? revesled simle
lar vesults, Ageln, using the PMA tests they foumd thirtesn
your old boys in grade four to nine, to oxsel in sputial tests

while the irle were superior in ressoning, mumbers, word

18 James §, Hoheon, "Sox ntrfaronaaa in the Primapy
Hental Abilities”, in Jourmel of Zdusationsl Resespoh, Vol, 41,
Eo, 2' ot . 1%7; o L d 3,

19 R,J, ilsvighurst snd ¥ H, Bresss, "Holstion Betwsen
Ability and Sostal Status in s Midwestern 5eﬂﬁﬁniﬁ ys IXI, Pri-
mery Hemtsl Abilities", in Journal o 308 pIoEs
Vol. 38, o, i, April 1o47,75. 21




REVIEW OF LITLRATULR x2

flueney, snd visusl memory, The zexes were equal in gomprew
hension,

@0 roports some differsnces Iin sexos after admine
1stering el hteen diffgrent tests smong them the FMA to 736
fifth graders in the schools of Hew York, In this semple girls
tend to be superior to boye in reading coxprohension, Doys
end zirls do not use the same petlern of traibs in arisimetiec
problemesolving, The girles geem to be sble to carry oud fundeew
mental processss In srithmetie but the boym ere superior Iin
solving problsma, She found o spetial factor for boys but not
for zirls,

Forther svidence of the Aifferentistion of ebilities ia
slso givan on the sdult level, BSehneck®l obtsined s correla-
tion of ,26 betwesn the verbal and numericsl festors at the
eoliege lavsl whers he sdministersd nine tests, five verbal
snéd four rumepriesl to Z10 eollepe men, elghtesn Lo twenty-onn
yoare of age,

Ansstss1®® hed similar results with eollege women, She
found the correletion between verbal srd memory te be - 088

ﬂﬁo 1, 195‘9, ?i"?g P

21 MR, Bchneek ”@hﬁ ﬁaaaur&mmn& of Verbal &nd Numere
1osl Abilities”, in Arehives olozy, Vol. 17, Bo. 107,
19‘?9) lf" P

22 hune Annsﬁuai, *Further 3tudiss on the ﬁamary 4 T2

"y in Archives of Faychelogy, Vol, 23 ¥o. 142, 1932, 60 p,
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and betwesn numeyles) and semory bo be ,00, spein polnting te
the faet of a low correlation beatween verbsl end numerical at
this nge,

So far studica bave bson olted which support the devele
opmentel diffepsntistion of abilitiez from enoval abllity to
spocific abilities with Ineresse iu sge snd some dif‘erence In
sex, lowever, not all resaspeh which 1s reported in litersture
upholds thass comeral trends, 7The following ars some sxsmplen
of inveatirations which fsil to corrcborate the generzl trend
thaet with ineressing age tlere appenrs %o be 8 gradual Lrogkw
down of general abllibty Into & group of speciasl a2bililies, or
that sex dlfferences are svident, Cenversely, they stiress the
importsnce of the genersl factopr incressing with sge, ant [ind
no significsnt zex 4ifforences,

One such researeh is thet of Curtis®3 whe, sfter studye
ing the same group as Aschel did, disagrees with the reasults
and postulstes sn insrease with sze of the imporbtance of the
genersl fsctor, This differencs was acgounted for by ihe fuet
that two different 4ifficulty levels »f teats wers used, Thus
the easy form may lLaeve produced & larper genersl fantor then
the diffioult form did, This would exonerats the rele of ape

2) Hazen A, Curtis, "A Ttudy ~7 the Selative TPPect of
Agﬂ ané ar wazt ﬂitfiaul:{ “E@ﬁ Factar Patterna”, in {enstic
f L A “igh: 1?2«19 ¥ 53 ™ ?9’11}& ™

ﬂ«mmm 30 p.
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in the Curtis study.

Chen and Chow®> found in thelr study of a wide renge of
Chinese subjeets from the fourth grade, lumlor hish school,
sonior high sehool, and college freshman closs, thet this same
pilng nenlifosted incressingly siapler fuctor patt-rne with
inerements in age and cducebtional eovel., uwhile in the prinary
grede rour fastors were identiflen ms: genersl, verbal, numere
foal and apstisl, thosme abt Lhy Junior hizh level numbered threg
goneral, vorbal ard spatisl, At Lho senioy lovel Loy s
genersl & bility and the spatlel ability were evident, Tis
eolle ge croup dlsplayed bubt emes ithe gonerel factor. They
concluded thot menbal funciions seomed to be Intagrated with
inersase in sge ard sducsticnsl lavel,

Ewinmfaréaé found uo systemeiic changes in the fector
patterne of the two groups studled, She administered six &1fw
fersnt tests te seventh, elghth and ninth greders and then
sompared the seventh snd nilath and the eighth snd ninth, iler
results sncoursged the masumption that the speelilic factors
became less lmportant and the genersl fastor inervased with

ege, Mo sex Alfferencenr spposred,

25 T,L. Chen end L.h, thw "A mnmr Cturdy saf‘ & ﬂtsk
Batte nt Diffepent f&u@muianal Lavela™ in Ipurpal of jenetls
ok
?Ql 73' ’E"ﬁbt 1% ¥ e 157" .,;0

26 Prences Swineford, rﬁw“h in ﬁan@?al Bnd V@rbml Bl
Paotors from Upede VII to Orede 17" iﬂ Jpurnal of bdugstional
Paycholozy, Yol. 33, Bo, 5, 1947, P« 25 Twd 122
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Burt?7 and Drupyalﬁas postulated from the date rosulte
ing from thelr Inquiries thedl the !mporitance of tis gerersl
faetor was pomitively related to increment in ege,

In his study of several rossarches, Wesman®? attributes
gex differsnces or lack of ‘hem to the methed in which tests
ere construeted and to the feet thst boys end girls sequire
knowledge and skilla selectiwely snd thus differ in thelr pore
formance ss a result,

Kvenets snd Molswsr30 compiled » tsbls in whieh perti.
nent data of twelve studisn L nex somparisons woere reported,
Of the riftye-aix sex-age compariasons in this takle, twenbye
eight favored boys, twenty-{five favored girls and three gove 2
zero d&iffercnce, They found no startling differences belween
the sexes elther in sversgs tendency or in wveriation. They did
conceds tizt similor oomparlsons on spesific types of perforge

snce mey revexl differsnces between gsxes,

27 Cyri) Burt, "The ﬁtrue;ura of the Hin&, A Poview of
the Results of Fsotor Anelysis

in h‘i-'?7, Jourpal of Educpe
Lions) Psycholory, Vel. 19, 1%5 LT0=197,
28 Jerome i galt, "The Or.znization of Mental Abile
1t1¢s in the Aga hanaa ?g.rtaan tﬁ~wmvaatatﬁ . i“ fgachevy
ge _Con : : ation, Vol, 10, U-, 902, émw"ork,

*sSaparction of Jex uraupa in Test

22 Alexarder ﬁ&ﬁmun
: :;@f,onﬁuiatvmhﬂ ErY, V0Ll bﬂ o,

Reporting™, in Joupnel of
k. A’pril 1 9‘ 9. o

30 4 M. Eusnets ard Olgs icliomar, "hLex Lifferences In
Insalligenceayaat %aarmx in Hatlonel O gig&gmfan the ﬁtu&g of
suncation, Yesrbeok 39 ?a I, intellizonce: its haturg o
.“1“ ro, bDloomington, lliinois, ubiie Tohool Tuoilsh Tl w04,
1SLO, p. 211220,
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Twa gereral corclusions which may be drewn from these
studies arst first, that thers !3 no aignifloant sox differance
betwaenr voys snd girls as mossured by nresenteday tests of
intelligence; and saeond, that boys snd girls differ signifie
cantly in specific adilitiss which seam to become mors spsoiale
tzed with increasing age snéd zrede, Boys wara found tobe
gsuperior in the use of mathemstliesl reasoning, spstisl rels.
tions and sefense, and girls (n verbal fluency, memory, and
percoptusl speed, It i3 svident thet studies do not alvways
agres in their resulis snd conslusions, Hore research on the
problem of erganization of mentel abilitiss and the rolss whieh
sge and sex play in thls procees 18 rceessary before the maxe
imun mentsl development of each child cen be assured,

2+ Montsl Abilities and Achievemsnt,

Studies were eondusted with an Iinterest in the pomsi.
ble mslstionship of the mentsl abilitles and various levels of
schisvemant, The following clite rssults, some of whieh show
pesitive relationship, while cthers demonstrate negliglible or
no relationship,

Hocdrow3d used six mental ability testa in 8 s tudy of
mentsl unevensess snd brightness of 1,572 subjects ranging in

31 8, Yoedrow, "Mental Uneveness and Driihimen ", in
of Bduestional Faycholosy

'f@l. 193 ﬁﬂo E"‘. 1928, Pe
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mental age from i ght to sixteen yeers .nd eleven mentha, He
reparts finding the bright end dull showlng rreater verisbility
then the normel when be compered the bruit wariedbilisy io the
six intelligomce subbestas lfor the ob’ldren,

&my” sttempto’ to discover the rolstionship which
oxisted betwesn the level of In ellipenee ord individusl varles
bility In educsilonal achievement., In the study invelving six
hundr & sixth grade. s, shie found scehlievement varisLiY1lty great-
er smong the lower Iintelll ence Jrotp than the middle and
bigher groups.

In 8 eoxparicon of %le verlsbility in soldevement of
tvo bundred three bright, nowmel, sl dull fifth grede v .ils,
W:’ found gresber upeveress in seholestle sroficlsiay
among boys, Conusring the internal werisbhility of &his pome
group on ths besls of intelligenee, he found that echildren with
Intelligenee guotlents sbove one hundred five sre mores unsven
in thelr scholastie sehievement than are the aversge or in’erior
ehildren,

32 Susap Grey, "The felation of Individusl Varlsbility

to Intelligence™, In mu%a; of Bducatl onel Paveholosy, Vol
35, Po. 4, 194k, . Fid=1l,

33 Htﬁ Gamm&ﬂa' g2 113 A :,ﬁw :,
dow York, The 14 Préss o 1097, B L

12 P Pﬁ?ﬁh@lﬁw'




REVIEW (F LITERATURE 18

In « atudyau of two hundred lower snd higher achievers
in grades Cive end pix, within s restricted I.49. ranye of 90 %o
119, there was evidenoe of 4lfferences between the groups in
mental abilities, A significsnt difference wss found betwean
the means for the entirve lowey and higher zehieving groeups
ragardless of grade, for the spablisl Tfsolor at the ,02 level of
eonfidence snd for the mumeriesl fasctor st the .05 leval of
gonfidencs, Concerning esch gréde level, the lower snd hijher
schisvers in the {ifth grade differed si. niflesntly in the
numoriesl fzactor at the U1 level of gconfidence snd in the
verbal facior at the .05 level of confidence. The lower and
hizhey schisvers of the sixth grede waried simmificently for
the spece feetor at the ,005 level of confidencs,

Ghasa35 explored intellsatual 4ifferonces botwesen two
extrame gchiavemsnt groups in which the tets)l mental sge was
held conmtent,
he used the & , 14 :
of the one hurndred sighty=four sivdents of the Lifth grade who
wera tested, showed omly one of the Mve {ectors of the PHL %o

3 Siater Kary ﬂrnnaia Lopate, A Cozonerison gr‘m>aa«

and Higber Achlsvers pdes Five snd S1x on vertal p1len
3 end sSagls T wm@u«f shod - apber's Nesie pr@aan@@d
he Sohool of fzychology ond fducatien of ths University of

Ottnwa, Dnt arﬁa, 1 1, x=73 po

35 Clinton 1, Chass, "The Gaﬂtrul of Ability to Lesrn
in the Comparison ef Bztreme lroups® Journsl of Zducse

tioun) Beseayeh, Vol. 57, ¥e. 9, 196k, 9« V9T
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be significant at the ,01 level of probabllity amd that wes

the muber faotor, This evolved Trom the comparison of experi=-
mentally matched groups, iHowever, when the entirs proup of
good smchiavers was compared 3o the entire group of poor schlvwrs,
two signifiesnt differensss between the merns gt the 01 level
of confidence were found lfor twe fwotors., The number factor
produssd an F result of 5.78 end the rvessoning feetor yislded
en £ of 5,13 , The method of seleeiion of groups makes a
differenece in the resulta,

Research alao reveals thet no differanees in mental a-
billities betwsen students of varicus levels of schievement wers
found, Thus the uypothesls of no difference between bright and
dull shildren in primery mentel eblilities wss supportsd by the
resulte of Eazsbem‘a3é tuvestigetion, His sample eonsisted of
twenty-nins third snd fourth graders snd twenty-nine elghth and
ninth greders who had 3 mentel age of ten yesrs., Various tests
were administered, smong them the FHA test, He found no differ-
engs botween the two groups in the primsry mental sbilitiss,
and his results support the genersl ebility econcept,

36 Oliver P, Kolatoe, "A Comparison of Hemtal ﬁb&litiﬂa
ght anﬂ Buli Ch&lﬁrﬁm uf ﬁamﬂar&bla Hentel k%a
shplozy, Yel. k5, Merch 95k s p. 163w
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Burrall37 found no stetistlcally significent correlse
tion betwesn trait veriablliiliss in a semple of wore thap two
hundred boys and 1rlae in the Cifth grade, Yo sex diffsrences
were found, The more verying echievers tended to be more 20
e¢lelly aseepted,

With positive snd negetive resuits obteined by werious
investigators eoneerning the problem of the relstiomship of
mentsl abilities and levels of schisvement, more study is noede
sd to elarify whather there 1la or is not s relstion between
scpdenic porformmmee and the kinds of abilities usmed in the

porfornsnce,
3. Buwmmary end Basic Hypothepls,

Postuleting 'ntelligenee te be neither s summwiion of
seversl unrelestod teeits nor ¢ unitery quality, ressarch atude
les of both intermal and sxbternasl) Ytypes of snalyses poind to
the fact thats

secinteliligonce 1ls both one thing snd many thinos,
¥hen we atgamwt to meassure its gerersl component we
slweys lesve some peortion of the intsllectusl pere
formance of our subjsets unsccounted for, When we
attempt to messure narrower sbilitles separsiely
verbal, spatisl, psresptuel, ~ we slwuys find som e
thing éhey have in ¢ ron makes scores on the separate

37 Lucille Burrell, "Vsriebility in Acklevement of
Pupils at Fifth drade Lmvwi” in Lalifarnds irnal of Yduehm

tionel Research, Yol. 5, 195h, p. G8=Ta.
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tralts correlate gaﬁitiv&ly with one mnother, To
deseribe en individual's menteliby aeausgtely ue
nesd to specily both lovel and patierm,

Bnglequ furthey explains thab:

1% ..o000m8 1ikely that the test soores are reflacie
ing actual ctanges in variabilisy vwhich ars inherent in
the process of development of any given funetion, Dure
ing growth of » structure or function variebility ine.
ereases, in pert becsuse of inereasing Individual differ
ences in cepscity, and in pert becsuge of individusl
differences in the spesd with whish the maturing proesss
takes placs, Thase two Feetors z2re known to be operetive
in physicsl growth and 1% seems reasonable to expsct
that they may be cherscteristie of many growth processes.
Puring the stage of development when both faectors
eporste freely the variability of measures or scores
will besccme zrester with the penersl {nerements in
the structure concerned. Hub sx the Iineressing nusber
of individuals stop growing, end the means level off
to & constant valus, the 'ndividusl differencea which
remain bacose raatrieked to thoes of the achleved
maturs state, Un this !ypothesiz, we should sssune
that i the present ssrles pf Sests -F mentszl zrowth
wo have scorse on &b lsast two types of funetion wiieh
develop sucosesively, remulting in slternstliug pesriocds
of insreasing and dearessing veriability. These large
general trends =ay well cbaocure similasr tendencierm,
vhieh sre sccurying more or less simultanecusly in more
apecifie functions whieh develop in varicus parts of
the prowth span.

The last statement suggested this atudy ol making e
comparison of specific fectors in ehildren st varlous steges
of the lsarning process Tor possible significant differences
betwsen those stages or levels, 7This eould be sceomplished by
observin through a statistieal proecess the resultiry variations

38 Leors B, Tylsr, IThe faveholo:-y of  lums
How York, Appleton-Contury-irelta, ines, 1956, p.

39 Bayley, 0p. Clba, pe 179,
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in the funotioning of menbtal sLillities as reflsctad in mehool
acshiiovement, Nore spesolificslly, an atiempt would be mads to
snsvwer questions whilch are psriinent to:
1. 3ex Differences: Ts there a alrnifieant 4ifference
hatween boys snd girls in the performence on the FMA tentef
2, Orade Differencens

6. I8 theve any aignificant difference twithint
each grade betwesn the seoresz on the IMA test obisined by boys
and girls for sach primsry mentel factor?

be Iz the performence on the FMA test significantly
different amorg boys 'Letween' grade levels?

¢. Is the performancs -n ine EMA test significantly
different smong girls Yboetween' greds levels?

d. Is the perforsence ou the PMA test signifiecantly
difrerent for boys end girls 'hetween' grede lovels?

3. Aehlsvemsnt Differences:

8. Do boys snd pirls differ sipgnificantly in the
use of the priasry mentsl feetors 'within' apecific levels of
schievementy

be Jo boys ALffer algnificantly in the use of tha
prizsry mental sbilities 'between' levels of schievement?

e Do girls differ signillicantly in the use of the
prismery menbel abllitiss 'betwesn' levels of schisvement?

d, Do boys and zirls differ aignificently in the

use of the primsry mentsl fesctors '‘betwesn' levels of
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achisvement ¢

e Do the somparisons of the scores on the FHA for the
boye snd girls result in some delinite patbern with relation %o
the varisbles of sex, grade, snd leovel of schievement ?

To attempt en snswer to these quastions s compurison
betwsen factor psttorns of intelligence ex operative in boys
and zirls of the sams grades differentinted on their seholsstie
schisvement , resclves {%sell into the following null hypothosisy
The JHA factors do not differentiste Lotween boys snd zirls
e¢lassiflsd secording to sshlevement in gredes feur, five, and
six,

The purpose 18 to invectigaie the funetion of the prie
mery montal abilities st three levels of actitevement, Beosuse
guldanece 18 mandetory in eerly rredes $o eliminate meladiustm
zent ss eadly sz possibie, predes four, five, and alix were the
sournas of & sumple of Loys snd ~irls. They wers elancifled an
overashliovers, aversge sohlevers, and wrndsrachisvers on the
basis of the differsnce Iin saedh individusl a:sss, bebtween the

mental age grade-plascenment as meesured by the Californis cliorte
Form Tept of [ #nd the sehlevement battery gredew

placement ss measured by the Californis Achievement Tests.
Parthier, the socores of the Primary HMentsl Abilitics test were

te be aubjseted to an anslysis of varisnce for significant
differences betweoen the pavrfommance of these three groups,
Possidly some definite pattern of factors would emerge for the
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various groups which sculd serve an csuldeposiz Yo method end
content of cursisulim in srier o produce maximum schisvement
for sach individusl,



CHAPIER IX
HETHODOLOGY ARD Pl -[UUE

The procedure employsd Se test the proposed hypstheais
of no signiflecant differoense in mental abilities between sexes
at three levels of grsdes end ashievement is presented i{n this
ehapter, It includes: 1) a brief mecount of the shief chae
ractoristics of the btests vesd} 2) r ststistlicel deseription
of the sample population with refepence to the eriteris used
in the seleetion and claessifiecation of subjectzy and 3) the
statistlea)l method employed in the enslysis of the teat data
obtained,

1. The Teeting Frogram,

The Calilornis %osts wers used to provide the ariterion

for the differentistion of astudente for thig study., Involved

W,H, Clerk and Ermest E, Tiegs, snd the Cglifornis Achisvement
Grados =86, Porm ¥,

1 Eli&nbnth Te ﬁmilivan 51111& W, Glﬁrk, and arnaat W,
L On is , "1 of Mentel ‘sturity

2 Ernaat V. liegs am& wWilltls W, Clsrk, giﬁggé c$%1£g¥=
chisvement T gﬁ@ smplete bLattery, Callfornia, Cellfornia
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devised by E.¥, Tiegs end W, ¥, Clark, Since the ngne sampling
of the national school populstion provided rormstive dats fop
both serlies of tests they wers srblculsted statistieally te
within one raw seors unit, from the first grede through the
second year of oollege, This brought the soores on two adimsent
levels to the elesest pomsibls equivalensy providing dirsetly
eompareble scores betwesn varicus levels since thess teste
were standerdized scoording to s resesren desipgn systemet!oally
plarned ss s dusl project, Thus longltudinal snd develope
mental studles of aohlevement in relstion tHo mental metnrity
can bs undertaken with grester confidense with testz of schievew
ment end mentel maturity thet have been z2imultaneously admine
istered %o Sdentical standerdigation populaticns,

In this atudy, the individual's discrepaney between
the srsde-plusement ylelded by the achlevement test snd thst
resulting from the mental metuplty best wes used as the erite-
rion for elessifying uim g2 an overachlever, an aversage
achisver, or an undemchlaver,

To identify the mentsl sbilities of these students the

tasts wers used., The norms for the revised gdlticon of the PHA

wore based on a rendom sample of 32,708 students drewn from 73
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schools in 39 sshool systems from eicht re.lons throughout the
country, Ussble date wore sbbtained from 31,919 pupils becsuse
of incomplete date in 789 casean,

Thege teats were deasigned %o yield nob only s senersl
messure of intelli-snce but alzme ~ulbtifsctored sesasures, Ate
eopding to Thnratamah'uhaam group«fastor theery holds & posle
tion somewhers between Thommdike's "stemistle® theory and
Spesrman's genersl factor iheory, these tests messure five
factors of intslligemee which appe r %o be very lumportsnt in
schoolwork, Thess ineludss 1) the verbsl mesning fasteprs the
ability to understend idess which sre expressed in words, amd
measured by twoe subtests conslisting of & word tost snd a plow
ture meaning testy 2) number feellityt the sbility to work with
numbers in the basie mathamuticel operstions with spesd gnd
aeenrecy, and to undepsband and recognise guantitative differs
ences, also measured with two subbtests corsioting of & number
senze test snd anm sddition testy 3) spetixl relations: the
sbility to visuslize oblecte and Tilrures rotated in space amd
the relstions bobween themy k) ressoning: the ability to solve
problems, to fopsse sonsegusnees, to plen and to profit from
sxperience, nlso & composile measures Of tle two aubtests of
figure grouping ard word grouping; snd 5) perceptusl spsed:
the abllity to recognize sizllaritles end diffepences between

i Thurstone snd Tharstens, Ihid,, L6 p.
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symbols and oblects gulekly wnd accuretely,

Separate socores Tor the primsry mentsl sbilities ars
provided thus preserving the pleture of individusl differences
and providing s relisble estimebe of individual intelligence,

2. The Sazple,

The adainistrators of five elementsry schools in Detrel$
Mlehigan, whiceh were under the jurisdietion of the Sisters of
5t. Franels of Sylvenia, Uhle, wers asied to participate in
this atudy. On the beals of regloral losstlion within the clty
and the sehool sise, the subjects were o representetive crosse
gection of elemsntery grade studenta of economieslly avern ge
niddle elass femilies,

The teachers of the partisipating schools were requeste
ed to administer the Califlornlie tests of intellipsnse and
sehievament to all puplils in grades four, five, snd 2ix in the
Pall of 1962, Within the same perisd, after the sbove tests

were glven, the Frime) Sent wae sdministered

by » Diocessr suparvisor to the ssme sample ecnmaisting of 1,355
students, In ordey Lo have & resacrnably scund basis for the
geroralisstion of the final results of this study for the evere
sge claessrocm, the renge of the Irtelligence guotisntas was
limited to those betwsen eighty snd one hundred twentyenins.
This delimited the sample bo 1,200 students,
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The administretion of the Califor
ylolded a gzrade«placement [ADRGP) for ssoh pupil, This score

indiosted the grsde lovel of the '‘ndividual's acturl performe
snce st the time of tesbting. The £plife: ) IENT.

¥entel Msturity slso resulted in a gradeeplscescnt level $AGP)
but this indicated the grade level at which the individusl wes

espable of performing, The d4izeropansy botwesn thsne two gredew
plscements for saech individual wes then duly noted, that le,
the differense betwesn his soturl performance and his potensial
performance, ZThis sllowed For the formation of the following
three srbitrery cstegoriess the overachievers, performing nine
months w‘?em svove lndividusl mentslesge grede«plecementy
the sversge schlevers, funstloning three mouths sbove, ut, or
below individusl mentslesge grede-plscementy snd the undere
schievera, performing nine months or more balow the individual
mentslenge grode-plasemant, Binge the atatisticsl method of
anslysis to bo uged vequired dividing the semple Inte 2ix cells
with the same number of subjeets in eash cell of the somputaw
tion, the sample was necessarily further delimited, After
essigning o number to esch student, & reandom seleetion of
thirtyesix subjecte wap made for esch e¢ell, Thisz slliowed fopr
216 subjects (108 boys and 108 glrls) in sach cetagory, all on
the basis of individus)l schiovement,

4 stetletiesl description of the finad sample of GLB
students (324 boys snd 324 girls) f{s presented in Tebls I.
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Taken by grades regardlsss of aschisvement, the avers ¢ intelliw
gence quetient for grade four is 111,23 for grede five, 112,33
end for grade alx 1094 « The average 1.Q., for the entire
group regardless of grade is 110.97 o In regrouplng ths same
semple socording to achlevemsnd regerdless of :rade, the svere
sge intelligense guotient for the overschievers is 103,63 for
the eversge schisvers, 112,33 end for ithe underachievers, 117.2,

In this ssmple the 1odividusl sverashievers funetion
on an aversze of ten months ebove thelyr {ndividuel wental egesy
the aversgo perfom & 1ittle shove, b, or below one momith from
their lndividual mentsl agesy and the underachievers ashow o
discrepancy of little over nine months belwesn thelr individual
mentsl age snd individusl performance at the time of this
study. Chronologieally there i3 8 difference of twelve months
between zrade four subjects, grede five snd slso grade six
subjeatsa,

3. The Btatistieal Hethod,

The proeedurs shogen for checking the hypothesls cone
cerning the influence of several varisbles on s dependent verie
able in this sample, wes the methed of analysis of varisnce,
The purpose was to design the experisentsl setup so sz to make
ens sst of dats serve for testing the hypothesls regarding the
aeparste influsnce of uéag., grade snd echievomant on the uze of
primary mental abilitlen,
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The computational formuli which were used for csloulst=
ing the variances were based on mmwﬁ model of anslysis of
variance involving three or more dimensions. They are as

followst
e, The sums of aquares (88),

1) Por the dimensions oft

a) Sext 885 = (%)% /n, - ¥R/

b) Orade: 58, = (5(%,)02)/ny, - T2/8

o) Ashilevement: 8%, = (ﬂ_(’z‘ih)z)/n* -2/
2) Por double interactions oft

&) Bex and Gpades
8 x o= ((B(T o )50/ o = T2/8) - (38, + 58,.)

b) Sex and Achievemenys
2
8 xa= (E(r, )%V, - /M) - (85, + 88

¢) Grade and Aohlevements
2
Grx A - tu:(*xm_ A) m‘m— A" 92/33 - (%m * :ss&}

S Leswrence-T, Daybsw, Ph,D., HNamel tatisticio, Fdie
$lons de 1'Université a'amam, Canada, 1950, D LOU-LOG,
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1) For triple interaction of Sex, Grade and
Aghievements

S x0rxAm [(5(T 2/, or A" 72 /x]

3 Gr A

58 + 58 }

- w.a
QE%-&&M + 55, + B8 8 za or x 4

ar T 5% Y %8y pgp *

L) For 81} individusl scoress

LI rx? . v2/x

5) Por verisnce within cells:

- +*
S tnin = rotar = %% * ¥y

+ B

+ > -
%k aaﬁ x Gy M& x A

& + &3
Gr x A ﬁxﬁ!‘&&)

b, The estimated variance of 'within' eells (630 af)
was used ae the error teram for the F test,

6, &t = Bifferenc
¢ Ttanderd Brrop @é ﬁi??aranes

The spplication of the above feomull wes =ade saparately

for eseh fastor and esch subtest nemely fors .
1) Verbal meaning: word mesning end ploture msaning.
2) Spatisl Rolstions,
3) Bemxsoning: figure greuping and word grouping.
i) Perceptusl Speed,
5) Fusber Pecllity: number sanze and sddition,



CUAPTER III
PRESEETATION OF HESULYS

The primary purpose of the preasent study was to detepw
mine whether a diserepsney exista 'n the performmasnce of boys
and girls with reapect to the spscifie montal abllities as
measured by the FMA Primery Mental Abilitlss temte, 7This waes
sceomplished by investigebing the relation of the FHA factors
to the variebles of sex, grade, and level of schievement, as
posstble scurces of signifieant differences !n pesrformanss,

This chapter sttempts %0 zive an smpiriesl  loture of
statistical results of the study by presentingt

1) A resume of the problem;

2) The statiastlanlly significant F tesis, resulting in
differences within the dimensions of sex, grade, and level of
achisvement;

3) The '¥' Lesty determining which groups are responsie
ble for the statistically eigmificant P vesults obtained for
the varistles of sex, grede, and level of sehievemsnty and

i) The ¢! tests ascerisining which subgroups may bave
affscted the signifiesnce in the group 't' tests,

1, Resums of the Problem,

The ssmple used for this study consisted of 324 bove
and 324 girle within an inkelligence quotient range of 804129,
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sod drawn from grades four, five ard six, They were divided
{nto overachlevers, aversge schievers snd underachievers on the
basia of the eriterion obtained from the adminisirstion of the
Califormia teats of intelligones end schlevewert, The students
in the sample were then subjectsd to the & riasry Menteld
Abilities testa, These yilelded separate scores for five prie
nary mental sbilities and thelr six subtests, %The raw scores

of these tests were subjeoted In turn %o an analysiz of vsriasnes,
the resulis of whieh are pressnted in this chapter,

To teet the hyputhesis that the prisary mentsl feetors
do not differentiste betwesn boys and ziris clsasified sceords
ing to three levels of schlevement in grades four, five snd
#ix, tha following snelysea were mads for the vaprisnes in ssch
factor ssparatelys

8e Attopding to mext to establish whether any slgnifie
fleant difference exists batween bove and glrls in this sample
for saeh Lsctor

be Actording to gradest So satablish for esch abiliby

1) Whethay sny signifiesnt 4ifferonce exists among
boys and glrls ‘within' grede four, five and sixy

2) Whether boys in gredea four, flve and six vayy
significantly 1n their performsneej

3) Whether girls of grades four, five snd six show
eny significant difference in their performances
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L) Whether eny significant differences exist between

the perfermance of bovs and girls In gredsa four, Five and six,
¢, Ascording to level of schievemont: to establish

1) Whether the present functionir, of esch primary
mental fsetor differs '‘within' the overschieving, average
echioving and underachleving groupst

2) Whether boys of different levels of achievoment
vary signifieently ic their performanceg

3) Whether girls of different levels of schievement
vary significantly in thelr performence;

i) ¥hether significant differentes exist between
beys snd girls of verying levels of schlevement,

The anslysis wes carried out for esch fsctor separstely,
the preliminary easleulations of whieh are to be found in
Appendix 1 of this study, The presentatlon of the tasts of
significsneca follows:

2. ¥ 2osts for All Faotors,

The Fisher test wes repested seven times for esch prie
mary mental abllity, Itis involved a separsis process for the
oatimate of varianece of the prircipal effects of sex, grade
and achiovement on eseh primery mentsl abilitys fer the double
interaction of thesey snd slao for the porsible triple intere
action of the three wvariables, Sincs the preliminery c¢aloula-

tionz yilelded two estimetes of the universe for esch factor,
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the 'intre! and finter!, they were scompared for possible resi
4ifforences or chancs fluetustions, In the P tests whish rew
sulted in no significant difference, 1t was assumed thst both
estinntes of the universe were equal within limits of ¢harce
fluotuations, These were b resorded in the table, The £
toats which were fownd S0 be significsnt are pressnted in
Table I, In osch case the ‘within' vaprisnes of the individusl
secores of the entire samples for each specific abllity wsaz used
a8 the orror term Tor thet smme ability. The P tests found bo
be algnificent are as follows:

8, For the wveriasbles ofg

1) Sexs A signifisent difference wes found forma-
soning, word grouping snd ithe perveptual spesed fsetors et the
+001 lavel of oonfidence snd at the 01 level of confidence fop
spatisl relstions, figure grouping, and the mmber sensze
factors,

2) Gredes A significant differenus et the 001 lavel
of confidence was found for svery factor,.

3) Achievement: A significant differsnce yeaulted
for the word mesning abilivy st the .05 level of confidence and
for the spstial ability ot the 001 levsl of conlidencas,

¥y Double Intersstiong

Thiz appesrs %o be significsnt In two Instsnces, The
word grouping factar shiows A 4ifference hetwesn mewms at the
«05 level of senfldence for the interastlon of sex and gradeg
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Table II.»F Ratios fop the Anmlysis of Yarisnee of the Primary

PMA Pacter Egtimnte of Lyror 4
Verionae® Term Retic
Verbal Meaning:
Grade 9902,13 £9.69  199.28 001
SxOrxd 117.62 119469 3496 01
NP e 8 28 17:69  163,8 001
TGO »
Achievament Zﬁ*?% 1?:6§ 3.6 208
Ploture Meaning
Grade 2078.25 13,69 151,81 L001
SxGrxA 33,89 13.69 248 .05
S;ttialsﬁtlnhi@nts 86.57 13.33 5 ol
o 4 . »
drads 51’3-: 13 033 32 dgg n%}.
Ashievement 3i9.9k 13,33 16,50 001
Reasoning:
Sex h30.22 29,35 lgoﬁﬁ +O01
2 - fm“ ing 12&3.%‘1!6 29 035 k& 99 «J01
Sex 35 u?& Q&g 5 'le tﬁl
Urade 261 .90 12.6% 0, 0081
Vord Urouping )
Grads Yoor  nal BR O o4
Sxir . 1147 2,58 05
ramtmz Speedt
ol 5Y N85 12.90 501
Gﬂﬁl g :53 .85 Th L9 :991
Mtber Ceade " 3 25 137.58 .00l
‘ { » L ]
Gyogh 52%: 6 ;g Z:gS D5
fumbey Senas
Sex 63 . 166 T ng «01
Grade 6% ‘.2 u% 73131 l@ﬁl
Addition
Orade 1177.81 11,08 106,30 D01
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and at the .05 level for the interascstion of grade ond schleves
ment for the number fselility factor,

e, Triple Intersctiony

The intersction of sexz, grade and achievement varliebles
secus to be significant 2% the 0L level of gconfidence for ihe
verbsl meaning faetor snd at the .05 level for *he picture mesne
ing faotor,

Even though these F besty appesr to be uignificsnt,
they esre at best only generslly indlestive of real &iaarwpmnﬁimﬁ
Tosy fail to disolose, fer exsmple, which sex, whioh grade
level, or which group of achievers is rozponeible for the sige

nifieenes of the ¥ tests in each cnes,
3. 87 Tests for Jroups.

Since an F test of sipnifiscence points to z AifTerence
betwpon the two estlimates of the zame universe for & speciflie
ability, but falils %o disolose whersein the 4lfference lies,
the 't' teet wes applled to find 2psoificslly whioch gex, which
grade, or which echilevement group affected tbe &M llepsnce,
This rosulted in more specific informsbtion regerding group
performonce Involving eash prinery nentml abhility,

f. '¢% tests for the sex varisbles

Onxly eix of the elewen factors dfapley si-nificund
differonces zaz seen in Table IIX: tln spatial relstions Cfactor
at the 0) levsl of confidense in favor of the Loys: ressoning
at the 001 level with its subbests of fioure grouping st 0L
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Teble III

PHMA Pactor Difference b g

in Nesns
Verbal Hssning - - - -
Word Msendng - - - -
Pleture Heaning - - - -
Spatial Relationa 13.58 12,82 73 41
Ressoning .68 36,31 1.63 001
Pigure Srouping 16.67 17.40 713 01
Word $pouping 17.89 18,91 1.02 01
Pereoptusl Speed 17.47 19,05 1.58 UL
Rumber Fasility - - - -
Humbor Sense .72 .10 62 #01

Addition - - - -
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and thes word grouping st the 001 level, oll pointing to »
higher mesn for the girlsy the pereeptuel speed at 001 level
of confidence slso in favor of the girls; and finelly, bthe
numbor sense factor st L01 level of confidence with the boys
surpassing the girls, These figures indloste differences only
in 8 general =manner,

b, 't tests for the grade variables

A brsaidown of the group wes nade for grade levsl,
Table IV presenta the results of applying the stendard errors
of differenses (Jee Appendix 1, Tsble XXIXI) %o the differences
in mesns for tiw grades (See Appendixz ), Teble IXIT}, As can
be sxpected beesuse of maturation and experience, thwas dife
ferences betwsen the mesns Tor the gredes sreé significant st
the 001 level of prebabllity for all factors, axsept for the
spatinl relationg Iactor lor whilch the mesns of grsdes four
snd Cive differ st the U1 lawel of confidence, lNo elgnificsnt
difference wuas found for figure prouping betwean the means of
the fourth and £ifth zredes,

6. The sehievement variabley

The variability between the means for the three groupa
differing in the level of schievement is alse presented in
Table IV, The results displsy enly four apparent significant
differsnses. Csloulation shows that In the werd mesning fase
tor a diserepsncy exlats aut the 01 level of confidence be

tween the means of tho overschievers ard underschievers, The
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Table
* G XY

1V D1

Ldicnst

fferences in FNA Pactor Means® by Grede Levell and
Lavel® Lmtlib) e o ——————

Firot < crae ety - ke -

PMA Fastor

Ashievement Level
Verbs) Meaning 7461 $.59 - -
Yord Msaning ki 2,81 Over. vs Under. 1,008
Pleturs Masning 3.11 3.09 - -

Spatisl Relations 1,048 2,00 Over. vs Avers 809
0k * Ovear., vs mf’ 3:95;
Ayerage vs Upder, .28

Reagoning 2422 2 W49 - -

Pigure Gyouping - 1450 - -
Word Grouping 1.50 1.13 - -
Perosptusl 2peed 237 9 - -
Musber Facility 3,58 .51 - -
Furber Sense 1.58 1.87 - -
Addition 2,00 2,67 - -

b ;r:-

“OMPAYLAGNSE DRAGE Oon Means proesented Iin Aeble
8 L,5,0 and sehlevement lavels (See Agwu 1)
41 d1rrerences significant st 001
othervise indlieated,
e Differences significant at indlicated levels,
4 3ignificent et the ,0L level of probebilisy.
¢ Bignificant at the .05 level of prabablility.
£ Signifiecant et the 001 level of probabiliby,

Aed A
-

for grade
- avel unless
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means for the spatial relations faetor sedm to be diffsrent bee
tweens the evernchievers and the sveruge achlevers st the 05
level of probebility; bebween the over end underacl.levers ag
the ,001 level of confidenes in fevor of the underschievers;
and botwesn the sverage and underechisvers ad the 001 level,

ke Bubgroup '¢* Tests,

To find oud whieh subgroup mey have pffetted the sige
niffeant diffevences pressnted in Table III and IV, » further
analysis wae carried out in the following manners

0. Subtests for Greds Lovels

1) Within each greds {Bea Table V).
2) Betwesn the three predes:
8) Por boye (Ses Teble VI),
b} Por giris (See Table VI),
¢} For boys snd giris {See Table VII).
b Subtests for Achievement Lavel:
1) Within sach schievement lavel (See Table VIII),
2) Bstween the three schlievement lavelst
&) Por boys {Zes Table IX},
B) Por girie (Ses Table IX),
¢} Far boys and pirls (Ses Tebls X),
An explanation Lfollows,
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8. Subtests for Grode Levalt
1) ¥Within sach grades

A more apecific ploturs of the resl differences between
the sexes within gradesz is presented in Teble V., A&lthough the
mesns for the boys and pirls wary Cor esch grede, 1t wes found
that not all of these sre significosnt, Verbel mesning with its
subtests of word meaning and pleture mesning fasil to display
sny real difference ag does the pumbsr facility factor, In
spatisl rolatiens, slthough the means for the boys in each
grade exceod those for the zirla, ovly one signifiecant differe
ence at the 05 level of sonfidence wss found betwsen the
£ifth grede Rays end fifth grade girls, The means for the
ressoring abllity pouint to the girls surpssaing the boys in the
fifth grude at the 001 level snd in the sixth grede st the ,02
level of gonfldense, The subtests fopr this factor, remely,
figure grouping sud word grouping, conlimm this difference at
the .02 level betwesn the rifth grede boye end the [ifth greade
girla in figure grouping, st the 001 level in word grouping
between the fifth grade beys and the £ifth grade ;irls, and at
the 05 level of confidence betwesn the sixth grade boys end
the sixth grade sirls. The psrceptusl speed feetor shows the
fourth grade boys end the fourth grade girls differing at the
02 lovel and the fifth grade boys snd girls varylng at the
+05 level of probability, Here agaln, the girls received the
higher scoree, The nusber sensze of the fourth grade boys
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Table Vo-Sex Differences® In F¥A Fagtor nenm" Within Grede
f‘v T ' o .

Verbal Msaning N b9 S5
Word Mewning % | T2 ohi2
Ploturs Meaning .88 .00 o36
fipatial Relstions 49 1.11 (.08) 39
Ressoning 49 2,67 (,001) 1,73 (,02)
Pigure Greuping .57 1.12 (.02) .79
Word Gyouping .28 1.86 (001} .93 (.08)
Perceptusl Bpeed 1.91 (,02) 1253 (205} 1445
Fuxber Fsoility o310 10 «50
Ruzber Sense 1.34 (.01) +30 42
Adastion oh {.05) 4l a3

a Y:sﬁﬂ?ﬁ levels of significancs Eia@nd in Table VI,

{Goe lppam
anpngiaﬂna besed on Means pressnted in Table XXIV,

{Ses spgtnﬂ
¢ Difforsnces uot signifleent unless lsvel i indicated,
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differs with thet of the fourth grede -irls eb the .01 level of
probabllity while the sddition lsetor shows s significsnt Aife
feronce at the ,05 level betwesn the fourth grade boys and pgirle,

2) Between the three grades:

The varisbility of bova end girls *hetween' grade levels
wan grester for all the factors then 1t war ‘within' grades.
The signilficsnt Alffevenses for hoye and glirle are prosented
separstely in Table VI,

a} Per Boysi

In grades four, five and alx, the boys differed uwmong
themselves at the 001 level of probability for sll the PMA
festors exeapt for the followingt in spatial reletions the
fourth and £ifth grede boys d4iffered e the 02 level; in nume
ber sense the significent difference was resched at the .01
level of sonfidense lor bthe seme grovpsg the reasening faector
and its subtests of fijure grouping sud wrd grouping displeyed
no real differencs bhetwesn the mesns of the fourth snd fifth
grade boys,

b) For Girls

The varisbility within the female zex showed meried
algnifieant diffarences between gradez sa 21d the boys in all
but six eomparisons of the EHA factors, Inspection of Table
VI reveals g significant differonce at the ,001 level of proe
bability between the girls for all factors except the followingt
06 sigeifiesnt difference in spatisl relations between the
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?ﬂhlo Vx.dntrrarunean 1n PEA ?hgtmv Koana® for Boys and Girls

PHA Factor airls
urads rade race g o

L5 S5vab Lw5b vs &
Verbal Mesning 6499 b.22 8.22 558
Word Mesning k30 2496 h6) 2.66
Pleture Meaning 2.67 3427 3.55 2,91
Spatisl Relatiens  1.25(.02) 1,6k 83" 2.3
Raasoning 1.5Y 2,96 3.32 2,02(,01)
Figure Orouping 317 1,67 1.06(.05)  1.34(.01)
Word Orouping n* 1.59 2,29 6P
Poresptusl Zpoed 2463 ly 22 2.25(.01) Laj
Bumber Faeility 349 li81 3.69 he22
Pumber Sense 1.13(,01) 1,93 197 1.8
Addstion 2.24 2.95 1.7 241

less otberwise 1nﬁ1¢n%¢d. ﬁuup«ritonu besed on means preaente
od in Tadle XXIV, (Ses Ap Ea ndix 1),

- ﬁisn&tiaanm 11 fapance found 4
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fourth and £i1fth grades girlsi pone batween the fifth and sixth
grads zirls for the vord grouping factors st the .01 level of
probabllity in ressoning between the mesns for the fifth end
sixth grade girle, alpc for the figure grouping factor; at the
05 level of eonfidenes for the Lfourth and £ifth grede girls
for ths figure grouping factor; smd in percepbusl spoed, a dif-
ference at the 01 leovel wers found Tor the difference in mesns
of the fourth and fi0%h grede girls,

¢) Por boys snd zirlss

Inspection of Teble VII shows that in compering the
neans of boys and zirls in three grades, a significant differs
ence at the 001 lavel of confidence was found for simost sll
factors, The excepticns wers 2s followst in spstial relatiors
a differonce &% the lewsl of 02 appeared between the fifth
grade boysr and sixth grade girls; 2t the ,01 lsvel batwoen the
fourth grade boys snd fifth grade girls for figure groupings
snd at the .05 level of corfldesrpes for the number sense fastor
between the fourth grade boys wnd fifth grede glrls, Alse, no
real differsnce was found between the mesns lor the fourth
grade hoys and £ifth grade girls for the spatial relatlions srd
the sddition factorsy between the fourth grede . irls snd f1ifth
grede boys, and alszo the f1fth grede girle snd sixth grade
boys for reesoning snd itn mbtestzs) and no signiflesnt difw.
farence for the fourth grade ;irls snd the Tifth grede boys
for the pereeptual speed fastor,
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A Factor Mesns® of Boys (ni1l08)

J1r A AR ALY T
PHA Pactoe Boys in 3
eror Urede e %
Verbsl Mssning % 7«-% 768 13.%%
13, 3 -
Word Mesaning % ;zﬂq g.gg ;.gg
B 2. -
Picture mm:m % £~£ 2 »gk% gqgg
% ; . :
Spatisl Relations - 3.§§§ 2.33
1&9& - 1.24(.02)
395 acg d
mwﬁﬁs % - 3@ EQ&B
& aoggh *mb 1&9
Figure Orouping % 1@ 1.43(,01) 2.7
1.61 550 -
Wopd drouping % Egjk 2.57 %’ﬁ%
2,02 b
Pevesptual Speed % "?gb h:§g§ g-gg
v - L4
™ g.& L
Mﬂr ?ﬁﬁiliﬁy g g:gg 3.53 goaﬁ
L) - -
«71 -
Badher Benase % 2‘*&7 h.gﬂ «08)} i.gg»
» 2‘ :
S A
e 2,23 -

8 All daiffarences significant at ,00) lovel of confiw-
Sences unlons otherwise indleated, Comparisons bssed on mesns
1isted in Table XXIV (See A ix l}e

% Yo significent difference found,
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b, Subtests for Aehlevement Leveli
1} within schisvement Levels

Teble VIII presents a s.omary of o gaificsnt difforsnces
between the means for boys snd zirls within the three achiove
ment groups, that la, the everachievers, sverasge sshievers, and
underachiavera, These sre net as umercus as for the grade
variable, Only eight dlserepancies have besn found for the
elevan fsotora,

An apparert differense 2% the 01 level 18 seon hetween
the means of boys end girls wilthin the sndarechieving group feor
the spatial reletions abllity. The ressoning factor shows @
dirference within groups st the 01 level of probability between
the means for the overachieving girla end boys, erd 2t the ,02
level bLestwesn the mesns of the underashieving boys snd givis,

In word grouping, & difference exists within groups at the ,0)
level betwsan the mesns for boye and girls in the overschieving
group and in the underschieving group. The mesns for the perw
septual speed factor show twe discrepencies, Differing at the
«05 lavel of probsbility sre the mesns for the overachieving
boys and _irls, sand st the .01 level betwesn the average schieve
ing voyes end girla, Pinelly, the number sense {sotor secma to
point to one difference betwaen tlw mesans within the oversehleve
ing group st the 01 level of probebility,
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PHA Faster Tvere g6 Undere
sehleveras sohisvers: achisvers
Yerbal Meaning 56 o™ okl
Woprd Mesning 15 16 «96
Pleture Mesning .17 5k 52
Spatial Belstions 19 T2 1.27(,01)
Reasoning 1940 ,01) 1.21 1.73(.02)
Plzure Gyouping o587 43 o7
Word Grouping 1.26(.01) »58 1.23(.0%)
Porespiual Spesd 1.61(,08} 1499( +01) 1
hepor Poellity 09 «22 61
Eumber Bense 1.18(.01} 53 15
Addition «39 07 76

8 Various levels of significsnce listed in Table XXVI,
(Ses A iz 1), ¢ risons based on mesns pressnted in
Table s (See Appendix 1),

b Hot alignifliesnt unless otherwise Iindlested,
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2) Between the Thres Achisvement Levels,
s) Por Bays,

The variabllity for boysr betwsen ths three schievemsnb
levels are found in Table IX, Only five significant differw
ences have besn found, In the word meening faetoy, the meen
for the overachisving boys differs Crop that of the underw
sahieving boys st the 05 level of eomfidence with the latter
baving the saalleor mesn. These two groups slse differed in She
spatisal relations fector et the 00Y level of probability, The
average sehieving boys and the underachioving heys diffsred st
the ,05 level of confidence for the word mesning fector erd ab
the 01 level of confidsnce iz tha spatliel relations fector,
The oversehieving bove end the sverers gehieving boys differed
in the spatisl relations fsetor at the 08 level of probability,

b) Poy dirls,

Table IX shows only two cases in whieh the girls 44ffer,
This oecours in the spatlal relations %mriabls where the overe
schioveors wary with the underschievers st the .01 levsl of
confidenss, while the aversge ashlevers differ in thelr mean
with that of the underschievers st the .05 level of probability,

8) Por Boys end Girls,

Table X displeys greoster vapisbtility which axists in
this sample between the sexss in the three levels of sohievew
ment than within each sex separstely. In the werd meaning
factor, the overmshieving glrls 4iffer ir thelr use of this
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mm IX D8 fammaa m ?M& Fuutwg &m&m

)
L EAR AhdS

rfor Boys and Uirls®

P¥A Fastor W Aohteovement Difference P

Iavel in Heans
Verbal Mesning - -
Yord Meaning B Ower, v Under, 1,1 05
B Average vs Under, 1. 05
Fleture Meaning -
Spatial Helations g mx;; vs Mﬁ. 52 »O01
B ﬂwr.ﬂ:uvzwmg' .‘97 :gé
& Ovep, vs Under, 1ah3 01
& Average vs Under, 1,01 W05
Ressoming - -
Pigure Orouping - -
Word Gyeuping - -
Ferceptual Speed - -
Fumber Pasility - -
Bumber Sense - -
Addition - -

B ) owae M g bt et o et e . <5 e O e oo et e, ¢

riaem!msw on mesns 1isted in lelﬁ xxv,

Appendix 1) .
b Yurlwa levols of signifiecance llsted in Table XXVI,

(Bee &ppmdix 1)
Befoys; GmGirls,
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Table X.«Differences in PMA Peotor Mas
tween Levels of Achisvements (nglob

)

pe A

HA Feactor

Groups
Comparsd in Means
Yorbal Heaning - -
¥ord Mesning Under, B vs Over, 1.9 001
Pioture Nesning - -
Spatial Relations Over, B ve Undep, & L.26 02
Aversge B wva Over, O 1,20 02
Under, B va Over, @ 2. 003
Under, B wa Aversge G 2,28 001
Reasoning Over, D ve Adverage & 1 05
Mr: B vy Under, @ 24 :91
Aworege B we Over, & 1.71 02
Aversge B vs Under, 0 1,94 «0%
Under, B ve Over, G 1.50 05
Pigure Grouping Over. B va Average O 1.02 05
Gver, B vs Under, & 1,13 202
¥ord Gpouping Over, B vs Under, O 1.2 01
ﬁ*ﬂl‘i;@& B v Over, O 11&@ 01
Avorege B va Under, & 1.2} 01
der, B vs Over, & 3“-38 L1
Pereeptual Speed Over, B va Average & 2 .6, 0031
Under, G ve Average O  2.49 ‘001
Humber Facility - -
Fumber Sense Over, & ve Average O 92 05
Average B ve Over, C . Rl
Under, B vo Over, O . «05
Addsttiom - -

Appendix 1).
b 8y Gmiirls,

¢ Varicus levels of significanes listed in Teble XXVI,
{See Appendixz 1),
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ability with the underachicvin; boye st the 001 level of eone
fidence, Four resl differences wich the boys having the larger
moan in each ¢mse, are alsp evident between the groups for
spatial ability: st the 0Z level for the undepmchisving girls
and overschieving boyss et the ,02 lovel of probability betwosn
the masna for the average achiaving boye snd the overschieving
girisy at the 001 level for thw underschisving boys and overe
schieving sirley snd alm 8t the 001 level for the underachieve
ing boys and average girls,

The reassoning factor aleo sosmsz bo differentiste between
the boys and :irls in favor of the latter, The mesns differ at
the 05 Isvel of confidense bebwesn tha overachleving boys md
average girls; at the ,0} level for the overachisving boys snd
wdesrechieving girls) ot the ,02 lavel for the oversehleving
girls end sversge boysy at the .01 lowvel for the sverage bovs
erd underachisving glrlisy end st the 05 level between the overw
achieving girls =xnd underschieving boye, The subtests for the
ressoning faotor dlsplsy similer sigoificant differences, In
the figure grouping ability, the mesns for the aversgs girls
snd the overschisving boys d4iffer st the .05 level and for the
mderachieving girla snd overschiaving boys ad the 02 level of
probebiliby, In word grouping sll the following discrepsncles
were found bobtween the mesns at the .01 level of probebilityr
botween the underashieving girls snd overac-ieving boysy betwesn
the overachieving girls avd sverage boys; betwsen the
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underechieving girls and average boys; and lastly bebwesn the
overschisving girls and underaschieving boys, Ageln, the wesns
for the :irls axcesded the mesnns of the boys for this ability,

The performence on the percepiusl speed factor showed
varisbility betwesn the average girls end the oversehlisving
boys at the ,00) levalj and batween the sversge lrls and underw
aschieving boys at ths ,00) level of prebabdbility. The sirls
seomed to take presedennas in this ebdlity both within end Low
twaen groups,

The following differ¢ncesn wore also svident for the
ranber sense ability at the 05 level of probsbilityr between
the cverachlieving boys and aversge girls; between the sverage
boys snd overadhleving girie; snd betwesn the underachieving
Boys and overachieving girlis, The means for the boys in esch
esas were groster then the msens of the girls,

Thus from the resulbs ¢f the analysis of varisnce ef
the scores used in this 2 tuwdy, 1% would ssem that there is
gome pesz2inility of a real 4differcnce 4n the uae of sental
sbilitiss by students within various levels ~f achievement and
between sezos, Zspsclially is this true of the ressoning,
spatial relstions, ard the perceptusl spesd factors,

In the light of thero findings, s goneral pattern of
superior psrformance based on significent differences sesms to

evolve for sex, predes snd achlevemend levals,
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Regarding sex, the performsnce of the boys 1is superiop
to that of the girls in spetial relations snl in sumber sense
abilities,. The performence of the zirls s compered to the
boys is better for reasoning,figure prouping, word grouping, end
perceptusl apeed,

The pattern for the grade variadble noingz to the results
of the £ifth grode boys as superior $¢ the Lifth grede glrls in
spatial relstionsg the Fifth end sixth grade 1rls sz performe
ing better then the fifth and sixih grade boys in ressoning
snd in peresptuml spesdy and ths lourth grads boys as exvesding
that of the glrls in the fourth grade in number gense, This
is the pattern for the 'within' grade dimension but due to
msturstion and leaprning, the 'between' grade pattern shows a
consistent ineresse in supericr perfovmance frosm the fourth te
the sixth zrsdes,

The possible pattern resulting from the snalysis of the
relation of the FHA faetor means and the varisble of achievee
nent repests some of the trends for ths other two varisbhles of
sz ard grade level, The results revesl ths spetls) ability %o
be superior in the beys, especially the underschlieving boys
whose acores oxseeded those of 231 the other groups, Tho undere
achisving girls performed better in spatial ablility then did
tke other girls, thet 18, the overschisving and average zirls,
The supsrior performsnce in reasoning ability is ~utstsnding
in this ssmple of zirls espenislly where the overschievers srd



PRES: NTAPION CF HESULL® 58

underachievers are inveolved, While the boys seosm to be equal
in figure grouping, dus perhaps to thelr superior. spatisl
ability, they are muperceded by the ~irls in the word zrouping
subtest of the reasoning Taoter, It could be thet the word
fluenoy attributed te the fomsle aex iz roeponsible in ralsing
the scores for the girls,

The pereepbusl speed abllity seenme do be outatending
for the aversee sehlawins giris,

The boys show supsrior nerformence in number sense st
the 01 level of provebility within the oversehieving group,

In this sample boye did rot psricorm Hetter in mmber
senge then the urdessehleoving girls but they were superior Bo
the overschieving snd svers;e sehioving girls st the ,05 level
of probability,

Thus through the method of anslysis of werlanee it
sppears thst there mey be 2 definite diserepansy in boys and
girls with vespeet to the use of primary sentel sbilitfes in
relation to the sox, grede, nd ashievement level,



SHAPTER IV
PISCUSBIGN OF RESULIS

™his investipation wee concerned with the possibility
of identifying differenses in ths primary mentsl abilities of
students of wvardous grades and levels of aschisvement in the
ordinary classrocm, Upon the administration of an intelligence
snd an schlievement test, s ssmple of six hundred forty-sipght
students waz gchosen from the foupth, Tifth, and sixth grades
of five schocls, The eriterion for categerizing thess pupils
was obtained by finding the diserepansy for esch ehild bhetusen
his menteleage grade~placsement snd his achievement bLsttery
grade-placement, Ons third of the sumple was found to Le funce
tioning nire months or more sbove ihe Individusl mentsleage
gradeeplecenent , srother thind of the ssmplo wss performing
two months ebove, ab or helow the individusl menbislesyge gradew
placemsnt , snd the fingl third of the ssmple wes underschisving
nine months or more below the indlvidusl menteleage grode
placsmant,

A test on the pringry mental sbilitles was sdministore
od for the purposs of 1dentifying sny resl differences in the
specific edilities of these groups, The mathod of analysis of
variance was used, the resuits of whioch will be discussed in
ight of the tests of significsnes for the varisbles of sex,
grade, and eshlovement Jevel, snd the Interscitisn of thess,
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1. Phe Sex %Mmﬁlm

Thyrough the snalysis of warlasnce significant 41fTerw
ences for the sexes (Sen Table II) were found:

&, A% the 001 level of esonfidence for ressoning,
word grouping, snd perceptusl speed factorasyg

b, At the .01 level of vonfidense for spatisl ro-
lations, figure grouping, end rumber sonse sbilitles,

These results of the ¥ tests indleate thet signiffcant
differences exist between the two estimstes of the same unie
verss (the estimats pesulting from group acores and that ree
sulting from the Indfvidusl scores) for each factor, but fall
to indicates specifically where they ars to be fourd,

To ascertsin in whick gex the difference lies, the 4!
test was employed, The quantity "6 s the ratls of thy obe
tsined diffgrence hetween the meazures of Hwo groups to the
standard srror of the difference and ag reluatod to the degrees
of frezdom resulting from the mizes of ssmples belng compared,
It is interpreted in terms of 001, 01, .02, snd 0% levsls
of probability. 4an obtsined "' waloe equal to or grester
than the oritiosl vzlue of 'tY a2t eny of these leovels Indicabes
that the obteined d4ifference repressnts a rezl difference snd
eannot be sttributed to cheres flucbustions slone, Any '%1
value below the .05 level of sonfidence is not considered
statistionlly mignifisent throughout this atudy,
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Applisation of the ¢! test (See Table III) to the
means of three hundred Hwenty-four boys end the wesns of thres
hundred twenty-four glrls yagspdless of grede and sechlievement
level, revealsd that the significant differences found at the
001 level of confidenee in ths fectors of reasoning, word
grouping and perceptusl spoed were dus to the superlor perform.
ance of the zirls whese wmests wers higher for esch faster, The
differences in figure grouping st the 01 level of prebsbility
wag slso crused by the move effielent parformsnees of the girls
in this fsctor in sonbualt to the porformencs of the boys, The
other two significant diflerences &% ths 01 leval of sonfie
dence in the spstial relstions and wmmder sense abllitles wers
attributed to the superior porformance by ths boys,

These resulbd are in azreement with the findings of
Schillert who found no rellsble sex diffsrences in the verbsl
feetor but s sigrificant differerce in the srithmetic ressonw
ing and spatisl relsations sbilitiss of the boys. They ere
lso in seeord with the investigstions of Ram® snd of Havighurss
and Bressed theugh the latter found the .irls, not the boys,
sxeelling in mmbers, ﬁurwnll‘wh'skaéy resulting in no sex

1 Sohiller, Op, Cit., 59 pe

2 B, Op, Gib,, vi=58 p,

3 Bavighurst and Broese, Op, Cit,, p» 241-247.
ki Burrell, Op, Ci%ss p. 68«73,



DISCUBALION OF RUSULPS 62

differences for the Cifth grede 1s not upheld in this study
(See Tabls V).

Thore is empirisal evidense that even the sehooleuge
child has sequived the soncepts msls and femnle and gl though
sanpetense in intellsetunl and socsdemic tasks is not asz ¢learly
& sexetyped trait as for sxemple aggression oy dependency, them
appsars to be some conaisbteney in sex role identifieatlien and
intellectunl sehievement, Problems requiring snsiyvsis snd
reasoning, primarily thoss involving spatisl snd umeshanicel
ressoning, sclence and mathemntles, are regarded ss more gpe
propriate for boys then for zirls while the latier exoesl in
linguistie actievements, The typleal femsle regerds the shile
1ty to solve problems invnlving geemobry, logle, or arithmetie
g2 & mesculine #k1ll snd the cquestion erises as to whether her
unuszal azeel@emma on sush tesha would be eauabsd with z loss
of femininity, Even deovelopmentslly, studies support the faot
that presshool boys ask meny movs "hot end "why" questions
than girls snd thst they have & tendensy to snalyge s situsiion
rather than seek help or sdept a trialeandeerror sclutlion,
Ihgaus sontends thet the resson for the gradually ineresasing
seadexie superiority of boys in sdelescence is that thers iz @

5 Jereme Kagan, "hequisition snd S{gmificence of Sex
Typing and Sex Eole Xd&nhitga, 88 gquoted by Martin L. Hoffmen
and Lels ¥, Hoffwmen, Editors, in Review of Child Development

- -
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change in the pearseption of school and sesdeale work, From
the beginning to the fourth grades the avorspgs boy percolves
the sohnol as faminine sinee he 12 ot thiz time striving be
develop a masculine rols {demtiffostion, Thus, the prepondere
ance of female bLeschers, their insistente on obadience and
inbibition of aggressivencesas and reatlessness, plus the ourrie
culum of reading, soloring snd sinzing, sll wllitete sgeinst
his 1des of sohleving massculinity. Jrsduslly an implieit
sasoaistion erises Letwean zubiset mattesr and sex role stande
ards, Acsdenmis suocess is linked to vocstlionsl prepeprstion
and as the bey's motivetion grows, his academioc schlevemend
rises sspeclally in the praostiesl flelds soch sas sclence,
gpage yelstions sud arithmetic,

2« The Upads Verisble.

With referenss to the grade varisble and yegardless of
specifia level of grade, achievement or gsex, the ¥ testa (Dee
Table II1) mpplied to the mesns of the two entimates of the
entire zZroup of slx hundred fortyw-elpht boye and girls revesl
a signifieant differance s% the 01 level of probability for
svory A factor, The grestest amount ol shange through these
thrse grades waes evidensed in word flusncy with its ¥ test
value at 195,28 ar compared to the oritlical velue of 6,91
vhieh is requiresd for a difference at the 001 lavsl of probe
ability, Fudber focllity (£ 137.58) and perceptual speed
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(£ Th.49) wore next in order of magnitude of chenge while resw
soning (£ 49.99) and spetial relstions [ 38,62) exhibited the
least amount of change. These findl:gsare 21 accord with those
of Clarké who found o statisticsl significent ineresse with sge
in the mesn seores of all factora., However, he found the ine
ereass 1n ressoning greater tham in the number factor, whieh 1s
not true in this study.

More speeific regults {Jes Table IV) were dorived from
the appliestiocn of the 't' teat to the mesns of the specifie
gredos regardleas of sex an. sehlovemsnb. A significant differe
ence at the ,001 level of prob:bility wes lound betwoen most of
the means of greder four, five, snd six fopr every PRA factor.
Thus ke mean for prede four differed with the mesn of grade
five ad the L0011 level of probabliity for the verbsl meaning
factor, Likewise the mesn for ‘he Pifth zrele was alpnifice
antly different frem that of the sixth zrede at the ,001 laovel
of sconlidomsn, With rige in gra.le, the mesn inerssnet, This
trand wes Srue of all the FHA fsctors exeept in two csses: In
spatisl relations the mean for the fifth grade differed with
the mesn of the fourth grade st the ,Ul level of eonfide.ce
while the mesna for the fizur grouping factor ahowed vo sige
nifiesnt difference for the fourdh and £ifth _rades,

6 Clark, £p, 0it,, 3U p.
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Developmentally, thias gensrsl trend i{s to be expected
because of the grsdusl prowth of concepts in depth srd in vume
bey with an lnerease ir age and in grade, Not only 4o maturew
tSon and sxperience account for thls inersane from grade Lo
grads but it follows from the construstion of teots where items
inerease {in difficulty with 2 ries in age snd grade lsval,

The 't! test which was spplied separstely bto the moanas
of boya and te the means of girls for the primery mental sblile
1ties presenta » less consletsent trend of psrsllel ineresse in
mean scere with ingresss In goude level, Thraee teblss revesl
differences in greades when the sex role in eassh grade 1ls taken
into considerstion, Table V llabs the mesn score differences
of boys and zirls Ywithin' the same grede level, Table VI rew
veals the mesn score differences in the gsme sex but at the
varicus grade levels of four, flve snd slx, Table VII presents
the mean seore diffesrences hetwean the boys snd zirles of grades
four, five and gix, 411 of these results asre discussed sepsrsie~
1y for eash faotor.

s, VYerbal Mesning:

This ebility %o understond idess which are expressed in
words is messured by two subtests, thst of word meaning and
thet of ploture meaninrg, Table V displsys no signifissnt dife
ferences for this e bility of worbel mesning ‘within' grade bee
twesn sexes, Thus, no signifisent dlfference wse found between

the fourth grede boys snd the fourth grede girls, nor between
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the £ifth grede boys and fifth grade ~irls, 7The ssme was true
of the sixth grede,

Table VI revesls o o evelopmental trend of psrallel ine
ereass in mean scors with Inersase in grede level, Thus:

1) The meen seore of the boys in grede four was lower
and differed at the 001 level of confldonce with the nean of
the boys in grade Five, Alze, the mean of the fifth grade boys
wae lower end differed with thet of the eixth grede boys at the
+901 level of confidernve,

2) The mesn score of the fourth grede zirls wes sualler
than that of the 4{rth grede virls end signiflicantly different
et the 001 level, The usme wae &rue of ihe fIf4h grede -irls
whose mesn was lower then and differed st the 001 level with
the mesn seore of the sizth grede -irlsz,

The fizures of Teble VII show that in verbal mesning
and its subtests the fourth grade boys heve » lower mesn and
vary significantly with the fifth end sixth grede . irls st the
+001 levael of probebllity. Likew ee, & dlserepancy at the
+01 level wos resched between the 1fth grade boyas snd the
fourth end sixth grade sirls; s2nd between the sixth grade boys
and the fourth and £i0th grade girls, Agein, thiseen be
resscrably expected aseordin, to developmentel differentiation
of abilities,
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These Tindin s compars [avorably with thoge ofg
Sohiller? who found no relisble sex differencs in the ability
to handle verbsl conceptsy sné with Euumkyﬁ who fourd the
vorbal faotor most consletent with Inorease in age, FHowever,
vhen the zrade dAmenesion is considered, these findinge diesgres
with those ofs Jones? who found the verbal sbility st the sge
of nine (grade four) to be M milsyr to thst of sge sleven
(grade 6)3 ané with Hevighurat und mwmwm whose results showe
ed the girls to bBe superioer in word flusncy.

b, Spatial Belationas:

The ‘within' greds level {(See Teble V) revealed no nige
nifieant ¢ifferenas In the spetisl relations stl lity bebtween
the sexes in the fourth or slxth grades but the .05 level of
soufidencs wez evident between the .irls and boys in the £ifth
grede with the better performence etiributed te the voys,

A further breskdowm in Table VI revesls bthat there
wers differencesz within ths sasme sex st differerd grede levels,
The boys in grade four differed in this ability et the .02
level of eonfidsnces with the Lifth prade boys., The lstter dife
fered with the sixth grade bhoys at the 001 levsl of confidence,

T Sehiller, Op, Cifi,. 69 p.

8 Balinsky, Op, Cik., pe 191-23%.

9 Jenes, Op, Cit., p. 299331,
10 Hevighurst end Ereesa, Qp, Cit,, p. 2L1-247.
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There waz no signifiosnt diffepravce found between the girls in
the fourth grade and the glrle in the f1I%h grade bubt the zlge
nifleant difference at the 001 lavel of provebllity wes resche
od bLetween the mesns of the £Afth grede glrls and the sixth
grade giris,

Teble VII shows no siznificent difference !v the spatisal
aility bstwesn the fourth grade boys snd fIfth grede cirls,
slthough the s ene fourth grade Lovs differed algnliflcantly
with the sixth greds sirls at the 0D level of prebsbility,
in favor of the latter, The Fifth grade hoys were auperior to
snd differed with the fourth grade zirls st the ,001 Level but
they were less eapable than the a2ixth grade  irls who wers
b-tt;r and dlffered 8% the 02 level of eonfldence, The sixth
grade boya' superiority is sliar for they differed significent
1y at the 001 level whan wmmm to the fmyﬁh and f4ifth
grade girls,

Thus in general, there iz & eorresponding inereass in
mean score with a rise in grade level even when the sexss are
eonsidared separately, iiwn;wm ithere are some axesptions,
Hotther ths feurth grade boys nor the fourth grade girls differ
In thoir spatial ability with the f1fth -rade girls., 4 signife
feant difforence was found botwaer this boys of the Cifth grade
end thome of the fourth grode st the ,02 level of confidence.
tWithin' the rifth grade, the boys 4iffered from the girls at
the 05 level of mmﬂém&e. Both differsnccs sen he attributed
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to the supericr porformance of the fMIth grade boys beeauss of
thelr higher mean, The sixth grade boys were suparior to all
voys and girls In the fLourth, Cifth snd eixth greades, Throughe
out the thirteen comperisone made for ths opetlal abllity withe
in these three tabler, sven though only nine of them were sbeoe
tistically slgmificent, the differences vors 21l in favor of
the boys, agein bearing cut the oft vepeated fast in literature
that beoys are superier te .irls in the spatizl relations ability.

Thess results-agres with those of Havighurst and
Breessl! who found boys in redes four to nins exeelling in
spatisl tests, Oleri™® found that the spees ability exhibited
the least smount of chenge with increese in age., This wass true
of the present atudy sls beesuse the lnercase wes less oone
sistert than in the pesulte for the verbval moening ability,

The findings here are in conbrast te those of Joneshd
who found the spatial fastop et the age of nine similer to
that of ape elsven, In this study they were ataetlatically dif-
forort and signififent, Schiller’ found no spatial sbility
tn girls in the fourth grade, In this study they performad as
well g2 the boys in the fourth srade, Emmxs using ef Litesn

11 Hsvighurst and Breese, Sng Glba, v. 21247,

12 Clark, Op. Cit., 30 »p.
13 Jones, Op, 8it., ». 299331,

14 Sehiller, Op, Bit., 69 pe
15 Emm, Op, Citss 58 s
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different tests found nc epetial fsctor fer the fifth grade
girls., In thiz sample the 2irls iz grede Cive performed as
well sz the foupth grade pirls and boye in this abillty bub
there 18 a statistieally o gnificant difference at the .05 level
betwesn the Iifth gredes boys snd fifth grede irls in feaver of
the boys.

Developmentally, signifiesnt dlf{forences even within
the szme sex for the different grade levals csn be expected,
Althrugh several theorice concerning the d evelopment of spsce
gencepts ero proposed, that of s stageedependent process whieh
i3 ascepted by majority of educsbtorzs ssems to be supporbtsd in
this study, The ¢hild le 28id %o move throupgh stages snd sube
stages, Thup he moves from the esensory-motor intelligzensce to
pregperational thought, to eonerete operstion snd inte Lie
period of formal opavatien, ALl these prosesses in the meane
time involve transfommation of sonsepta, subatitutions and
finslly intsgretions. Thus, shildren et sny siver ehromologlesl
sge may funetion within different stazes, arnd grade levels may
be used as estinetes of when certsin kinds of furetions mey be
sxpscted, Developmantally s gradusl lncreass in this abilidy
results, That boys axesl, mey be ¢ function of sex role idente
iriestion and the sesmingly innate desire to enalysze,

¢, Resaoningt

Thie ebility 12 wessured with two subbests, that of
firure grouping ard word groupin: whieh invelve the abilisy to
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solve problemsy in the light of past experiences, to plem, and
to forsee oconsequences, ALl Pigher lesming demands this ablle
18y, The test items requirs the testee to Te s ble to ses dife
ferenoee in figures and in words,

The grade dimension playe s defirite role with regsrd to
the ressoning ability becsuse of msiuration snd lesrning. Howe
sver, the pattemrn {8 not consistent, The results of the ¢V
teate in Table V resount the ‘within? grade d{fferencesz which
point to the supsrierity of irls over bovs even tho:gh ssloue
lations srew only five out of nine co parisons as statistically
significont ., In the tobtal reasoning ability the following
results vwers evident: nc difference within the fourth grade; s
significant difference st the 001 laevel 7 confidence within
the fifth gradey and a difTerende at the .02 level within the
8ixth grade, For the subtest of Mlgure grouping no difference
wes foumd withio grades four and six bub the 02 level of
ponfidence was yesched within the fifth prade, The comparison
of meen soores within grades for the subtest of word grouplng
resulted in: no significant difference within the fourth grade;
8 difference ot the D01 level of probebility within the fifth
grade; ard at the .05 level within the sixth grade,

A further breskdown in the sesn scoprss (See Table VI)
shows the differences in responing within the seme asx st the
thres grade levela, Regarding the b.oyst no stetlistically sige

nificant 4iffersnce avolved betwesn the mosn scores of the
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fourth grsde boys and fi0th graie baye for the totel reaszening
ebility nor for the subbesta of i -ure grouping snd word groupe
ing. Fowever, the 001 levsl of confidence wag res-hed by 4if-
ferance Iin the mosns of the Flfth grade boys apd the sixzth
grade boys, The trend for the zirle wss more sonazlstent devele
opuentally because ssch sucomeding grade displayed better rese
soning ability mlthough not at the ecams level, The fifth grade
giris were superior to the fourth grede Ivrls In tobtal ressone
ing and word groupling et the 001 level of confldences, bubt they
were superior to them (n figure grouping st onhly the .05 level
of probsbility, The alxth grede girls sxcellsd the Tifth gredas
girls in totsl responing and figure group'ng but the 4ifference
resched the statlisties] sisnificance a8t the 01 level of probe
ability, Bvan though the 4ifferense in word grouping wee nod
gignificant between the fifth and sizxth grade givie, ‘he latter
bad the higher =aan score.

In Table VII the 't' tests show 2 stetistically signife
leant difference sl the 00 levsl of conflidence in fevor of
the sixth grade girls over the fourth snd fifth grede boys for
the reasoming ebility, The fifth grade ;lrls dlffered st the
+O0L level of conlfidence with the fourth grsde boys and were
suparicr to them, The sixth grede boys were betier and differe
ed significantly at the 001 level of eonfidence with the
fourth grede pirls in ressoning bub there was no sinificent
differsnce betwoen them snd the £ifth grade .irls, The fourth
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grade girls and £ifth grede bors displayed equal ressoning
ability,

Hegarding the aubtests of I1,ure grouping snd word zroups
ing the pieture remains the peme emsontislly ms im the total
rezgoning scores sxespt that for the fizure grouping feetor the
significant difference betwesn the Tourth grede boya snd £ifth
srade girls reszches only the 0% level of probability instesd
of the 001 level,

Thus the results of il these mean scors compsrisons
secx Lo smphaesize the superiority of the . Irls in the ressoning
abllity not only when eompared do the poerformance of the boys
but alse tend to show & cunsismtent inerease In the ability
within the female sex with rise in grede lsvel, Their scores
in word grouping aeem to assount for the bebter performance in
this study., Since girle ars generslly foumd o surpese boys in
word flasaaylé, this geve tham the advanbage over the boys,
Esvighurst end EraasaIT had similsr resulds and found the cirls
to be superior in reasening, Saﬁaala bowever, found that the
ressoning factor d1d not differ st ases nine end eloven, Thisa
iz rot In agreemsnt with the present stu.dy, for comsiatent

difftepences with ! Lvher mesn scores were found for *he girls

16 Tyler, Op, Uits, v« 249,
17 Bsvighurst end Breese, Up, Cib., ». 241-247.
18 Jones, Op, Bit., p. 299-331.
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with sdvancement in age lavel,

d. Perceptual Speedq

This factor requires the gbility to recognize ol ilare
ities and differenses betwoen ob jects or symbels gquickly and
accursbely. 4gsin, this sbility to diatinguish, for exmuple,
between bip end d'a, mly and n'a, pl's and q's, is vitsl in
learning to resd, in speed resding, scenning s page end progf
resding,

The developmental trend is quits consistent uith the
growth of this ability 8 age progresses, The ‘within' grade
diffeprences for percepbusl speed (Sse Table V) favor the irls
Wi th supericr performancet in the Pourth grede at the 02 level
of sonfidensej {n the Fifth zrede at the N level; and while
in the eixth grede the differsnee ls nct stetlisticslly signifi.
eant, it poinbs ¢to the superinrity of the -~irlias,

The same pieturs (Zea Teble VI) unfolds when the wmeans
of the seme sax are somparsd st 2ifferent grade lsvels, The
statintiosl difference siows & definites fmprovement in performe
encs with progreseive grade level for both boys end girls st
the ,001 levsl of confidenmes with enly ons exception st ths
«01 lovel between the fourth and fifth grade girls,

In all eomparisons but cne (8se Table VII), the means
rise with incresse in grade level snd are signifiesntly differ-
ent at the 001 levsl of probability. The ore exception is the
differsnos betwaer the means of the fifth grade bofs and the
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fourth grade giria, Although the differencs ' not statistice
glly significant 1t is in favor of the PLfth grede boys, Agein
81l this svidance supporis the fast ‘hst this ability incrasces
betwesn the spe and grede levels represented in this study,

e, Humber Fecllityt

The lszt fasetor ueseured was thet of rumber fsellity
which 18 & composite of two subtesbsy one testing the sbility
to carry out seversl bssle but siuple arithmetical processes,
and the other mesmuring the abllity to add, These were indes
pendent of psazoning hessuse they involved simply the fundpe
menitsl mathematies) processes,

The ‘within' grade (See Table V) trend, sz & result of
'4Y tests shows no signilicant differences in the parformance
of boys snd zirls withip any grade for the totsl number ability,
However, in the subbest of number scnse, the Jourth grade boys
differed aignificently with the fourth -rede glrls et the .01
lavsl of sonfidense with supeprior periomence attiributed to
boys, while in the addition subtest the fourth grade bove sgain
differed significently with the fourth grade szirles at the ,085
level but in the lstterts faver, The other dMflerences though
not statlsticelly significsnt tend o point to supericr pere
formsnce by the bayaf:

Table VI shows an incresse in the ability within the
seme 26X wilth rize in grade level both for boys and girls at the
001 lovel of confidance in esch comparizon sxzoept betwsen the
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fourth end Fifth grade boys in rumber sense, whish resched the
+01 lovel of prodbability,

The grade sud sex dimensions as anslysed (See Teble VII)
for this abllity further suppors the fact thet numericsl ebils
ity incresges with progress in grade level. The veriebility at
the 001 level of eonlidence heotween tle grades was consistent
with the exception of the fourth grade boys differing with the
fifsh grade girls st the 05 lsvel of probebility in number
sense and not showing any significant difference in addition,

The findings sre in aceord: with Sehillert? who found a
reliable difference in favor of the boys in prade thras and
four in arithmatic ressoning; with Clark®® whose results showed
a stetisticaslly significent incresse with sge in the mesn scores
for numeriesl sbility: snd partly with Havighurst and Breesest
who found girls superlor in numbers, whereas in this study they
axeslled only the boys irx the fourth grede in addition, The
boys in durn showed superiority in number ssnse by & more
roalistic stetistieal differense, BEmmP2 plse found that girlis
sesm to be sbls o0 carry oub fundamentsl procegses in apithe

moetie but boys are superior in solving problsms,

19 Sebiller, Op, Citas 49 p.

20 Clark, Op, Cib,, 30 p.
21 Havighurst and Breese, 0p, Cita, 2L1-2L7.

22 Wam, Qpg Oi%,, 58 p.
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3. The Achiovement Variabls,

The over-all P test (Sees Table II) for the schievamentd
dixmenalon regerdless of lewvel of ac:igvemsnt, :rade snd sex
resulied in significant differences between the two sstlmstes
of the semple for two fastors nlyt the word mesning sbility
snd the spatisl sbllity, 7The mesns for ihe word meaning mube
test differed at the .05 level with the eriticsl velue being
2,90 snd the raaultanﬁgg.ialun\aﬁ 3.61 . While this indicates
e reaal differsnse, it doss not specify whieh level of schiovew
ment and grade was 4lfferent. In the spebtisl relations fastor
the difference reschesd the ,001 lesvel of probabllity with the
eritical velue at 6.91 and the resultant F teat at 16,50 .

To find whieh specific achievement group regardless of
grade or sex, reflected these differences the 't' test wse
apriied to the maanz of the three schlevemsnt groups, the ree
sults of which are listed in Table IV, The overachievers
difrered with the undeprsachisvers in the word mesning fasetor ad
the 01 lovel of probability. Referonce to Table XXII (See
Appendix 1) shows the overschievers ss possessing the higher
moan, The breskdown for the sprilsl relatlions factor shows
the overschievers showing inferior performance snd varying sige
nifieantly Crom the sversge schiavers st the .05 level of
gonlidence and slso from the undersshievers &t the 001 level
of eonfidence, The underschievers scorsd nuch higzher end
differsd significantly with the svere.= schievers at the 001
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level of probeblility,

A further breskdown of this imformetion uws to whet rols
gox playe in these significant 4ifferences regarding achiovee
msné levels appears in Tables VIYY, IX, and X, These sre now
dlacussed separstaly for esch fector,

a. Verval Mesning:

This factor includes the abilitiasm of word meanins and
ploture meaning, ¥hile no significsnt differences wers found
Ywithin' each schisvement group (See Table VIIL), a Purther
comparison of mesan scores within the ssme sex {lee Table IX)
shows the undepachisving boys exbibiting inferior performance
and varying with the sverage schieving snd overachleving boys
at the 05 level of probebility.

Table X presents s sigpifieant 4ifTference for the word
meening sudtest, in which ihe sverschieving 1rls scored higher
then the underschleving boyvs and at the 001 level of econe
fiderce, Although this 1s nobt surprleling Af ths zeners) finde
ing is sacepted that -1rls excel boys in verbal achlevement,
here snother facter is worthy of woite, :lese overachieving
girla with en averzge I,8. of 103,65 had a higher mean score in
verbal meaning and differed st the ,001 level of sonfidencs
with the undsrschievin,. boys whose averape 1.4, was 117.2 .
Proz Table IX, 1t wee seen that these underschieving boys were
slso inferior to the boys of the sversge snd overschieving
groups whose §,3.8 were lower, Perhaps the ineresse of



DIBCUBRION OF wESULT 79

parentel and sosial pressurs, as Barkertd enntends, causez the
averege student to ssplre beyond his capeeity In order to be
accepted, and while success In the earlier stacer ls withim
resch, as lesrning becomes complex, the studsnt experisnces
fewer zuscesses and more failures, Thus through extra alford
the overachlsving girls gnd boys may heve mastered the simpler
besie linguletice conespts which later ss Lthey incressse in
difficulty, they find unable to mester ss efficlently, Yet,
hizgher sdusntion iz very dependeut on this adbility of underw
standing ideas expreszed In word forms Ineluding sinllsrities,
differences and definitions, Thus the possibility of miaw
elarsilying the nonverbsl student sa fnferior is unjust 1f bhe
possesczes a hipgh degree of other mental sbilities, Captainly
further vesearch regaprding the laeok of ve.bal abllity in undere
achisving boys of hetter than eversge inteliigence cuntlients g
NECBSE2TY . ﬂgﬁar@&szk gontends that even though the develops
mentel diferencesz in linpulstle sidlls bhetween the szexes are
small, sbout aix months, they seem to have a sumulative snd
important effsot on later sequisision of sore ecouplex forms of
languege., A suggestion i made thst the introeduction of male

23 Roger G, Barker, "Suocess snd Fallure in the Clase-
room", 1n Herria Haimowites snd Hetelie Helmowite, sditers,
fumar: Developmernt , Thomas ¥, Crowell Co,, Hew York, 1960, Pe

2L, Dorothea 4. mwburthy "Some Pclehﬁaﬁfxpignanzon;
af 5;1 Diff&r«ne&u in Langua evelopment an sorders”, in
irnel hology, Vole §5, 1953, p. 155-160,
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teacters inte primery gredes may help to solve the problem by
eresting a mors measculline atmosphare and thus, in alding mex
role ldentifleation, the fraguency of reading snd linpuistie
problems would be reduced., Uradually, the sssocistional link
botween sex roles and sertsin sreas of kpowledge would ba
nodified,

b, Spatial Relstionss

With refersnce %o the sshievement levels, one signifie.
cant differente in the spabial factor wse found “within!
achievement levsl (Sees Table VIII) and that wee in the underw
sehieving group where the boys disployed » better performsnce
than 44 the girls st the .01 level of probsbility, The dif.
farences within the overashisving end eversge achieving groups
wars net signilfisant but st both levels the boys possessed the
higher meen scores,

Table IX liets figures which give evidence of the overe
schiovers within sach sex s haviog ¢ wealmess in this abilldy,
Concerning the boys: the overschievers were axeelled by the
averaze achieving bovs at the 05 level of eonfidence and by
the underschiioviny bovs at the 001 leval of sonfidence, The
underschieving boys showed s superiority ever the average boys
8t ths ,01 level of probsbility. With vegard to the girle:
the oversahieving sirls were superdeded in thelr performence
by the underschieving girls et the .01 level snd elthough the

difference bDetwesn the lormer end the asverags schieving girle
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éi€ not reach s significent level, it wes in Tevor of the
sverage £irla, The underschieving girls slase displayed a
better performence in the spatisl fector than 41d the sversge
girls with s mesn differsnce st the .05 lovel of probablility,

The diflerences wery sl nifMeant {feo lsble L) betwesn
the aexes st various levels of sehievement, Only in one
instonce were the girles superior to the boys, snd this wss the
difference botwsen the mesns of the undsrachieving girle and
the overschieving boys whiah wea o cnificent st the 02 lavel
of probability, The aversge buys were better than and differe
o from the overachisving -irls st the .02 level of sconfidence,
The undersshisving boys Aiffered siprnificently with the overe
sehieving zirls snd aversge zirls st the 001 level of cone
flderee,

Thue the spetlisl abil1%y wes found to exist to s Migher
degree in the ssme underarhlsvin: boys who lscked the werbal
meaning ab1lity, They differed becguse of superiopr performsnce
in this ebilisy with the other groupe of ithis ssmple st both
the ,001 and ,01 levels of probsbility, The undersci.leving
girls slsc excelled the perfomanes of ‘Lo gverapge and overw
sehioving glrls but not te such a high level, Students with
high intell!. ence gquotients and underachieving with respect
to tholr individusl ecapsaity in this study, have gresler sbile
ity in spsticl relastions tham do the sversge or overachieving

growps, The perfermsnce of the boys on the whole is fsr
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suporior to thet of the glrle., Can 1t bo sssumed that high
intellligenes correlates with superior performsnce in spetial
relations? What gives the mele sex this supemierity in spatial
sbility remsins an unsolved problem, Uenerslizing, one may
sssums thet perhaps the Intelligence guotient correlstss highe
ly with the formation of space conespts, lfor in this study the
underschievers with sn aversse I.Q. of 117.2 show superior
performsrnce in spatial relstions when compsred to the asverage
sehievers with an aversge 1.4, of 112.,3 and to cverschiesvers
whose aversge 1,4, iz 103,46 , Howsver, one must keep in mind
thet thesze undereshievers were not felling by sesdemic stande
erds, Actuslly, the fourth graders were perforaming s little
better than at the required feurth grade level normeg the fifth
grade boys wsre functioning seholaztlieally sbtout four months
abtove the svarage normsi the fifth grede irls were dolng work
at the 2 xth grade Javely the sixth grade boys were functlonw
ing st the 6,9 lsvel; whils the sixth grade girls were suocoads.
ing ssademically at the 7. srade level, Keweping these fuots
in mind, may provide a oue whish r uld ke effectlivs in stimie
lating schilevers st various levsls by activities in mehool amd
at home which are within the rance of thelr sbility and yet
challenging enough te motlvate them to s fuller developmsnt of
their potentislities, Ile spsce pelstions factor requires the
subjeet to ses objeets ln various perspectives, to analyse

tomponent parts visually snd to msnipulste s form mentally in
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order te rascopnize its sppesrance after it “ag Been m-ved in
various weys, Although meny of the formal sehool sublects in
the regulsr sohool ouprrlioulum 4o not depend Jireelly on this
faotor, geography, seleomes, eri srd handeoraft certsinly do.
Sugoeses slong these linea ol erestlve thinking and creative
expression 1» s sontinmuing need for the preadolescent. Further
Inveabtigation into apsce eonsept formetli-n would Be of grsat
velue in guiding teashers to 2 more effective orgsnisaticn of
eurriculs =23 iigﬁlag pupgenta,

¢, Reasoningy

The total ressoning score iz a combination o the twe
stbtests in fizure grouping snd word zrouping abilities, Table
VIII glves some svidence that the ~ir)s were responsible fopr
the dAifferences through better performsnce within ezch levael
sven though orly feur ocut of nine differences wers statistice
Ally significant. The overachlaving zirls possess a bettsr
ability in reasoning than do the overachleving boys at the 01
level of probability in the total ressoning factor and the
word grouping factor. Also, 'he pevfermance ¢f the undere
schieving rirles excelled that of lre underechleving boye st
the 02 level in totel ressoning and &t the .01 level of cone
fidence in word grouping. Agsin, it is the word groupling

25 Irving B. Sigel, "The ﬁttainmant of Concepts”, &s
: n%od h xartigaha‘ﬁat mmn and L@is hefﬂnan, editors, in
L d Development Regearch Russell Sage Foundation,
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factor which sceounts for the differsnces between all the boys
and the over snd updesrschleving zirle, Ihis mey bo the resuwlt
of & lack of motivation In the boys during ‘Le primery gredes
dve to the developmantsl precesses when succens in motor abiile
itles and the explorstion of snvironment seems more ertleiis
than lesrning to presd,

o si;niflcant differ-nces were fourd for the pessoning
eb1lity (See Todble IX) when esch sex wes considersd separsisly
et various levels, Howsver, sven the zmall differsncss wers
due to the superior performsnce of ths avers. s snd underachleve
ing beys and girla,

The elaven somperisons habtwesn the levels of achieves
memt In Table X show the . irls to be superior In every csse,
The total ressoning factor shows! the average girls (st ,05
level) and the vnderachieving piris (st .01 level of sonfidence)
as surpassing the overeshlevirg bnysy the average boys as heing
sirpassed by ‘s overachievin, rirls at the .02 level of prebe
sbility and by the underachisving . irls st the ,0L level of
confidence; snd the undarachleving beys as differing from the
overschiaving ~irls &t ths L0% level of confidense, In 7ijure
grouping, the overachisving bLoys wers surpsssed by the aversge
glrls at the .05 level and by the underschieving girls st the
.02 level of probability, In word grouping the sl nificent
diflerences Cound mt the L01 level of confidence revealed: the
ovarachieving boye extelled by the underschleving girls; the
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svorages boys surpssyed by the overschlevlng snd undepactleving
girleg and the undersehilieving boys sxeelled by the psrformerce
of the overschievirg girla, The question worth invesbigating
would bei Vould improvemsrt in the verbal meanlng fastor lead
te & better performance in the pessoning factor by the Loyet
As diacuesed previowaly, the .irle surpassed the boys in verbal
meaning which mey account for their higher scoves in reswoning,

4, Perceptunl Spead:

In thin ability, few discrepancies wers found mmong the
achisvement groups. 'Hithin' schiovement levels (See Table
VIIXI) the msen scora of the glrls wes higher and 4iffered from
that of the boys in the overschleving group at the .05 level
of probsblility, end &b the .01 level of confidencs in the
average schieving group.

Bo signifieant diffepences were iound smong the boys
at the thres levels nor mmong the girle (Se¢ Tadble IX),
indieating that this pereceptual speed Tacbor existe to the
same degree in cach sex regsrdless of level of achievenant,

In comparing boys and girle of various levels (Zge
Table X) the average rirls ware superior to snd 4dlfferod from
the overschloving bovys end the underschisving boys st the
001 level of probsbility. Thus, thesze rasultz boesr cut the
contention in literature that girls are superior to doys

in pergeptusl speed,
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o, Number Feailitys

This fector was quite connlatent developmentally fop
the three levels ol schisvement, Urly in ths subtest of mumbey
sonse dld the resulias show significsnt differences, Uns resl
diserepancy wes found {lee Table VIII) 'within' the overashiove
ing group bebtwesn boye snd .iris at the 01 level of prebability
in faver of the performance of the boys.

Bo significant diffemences wore foumd {Sae Pable IX)
within esch sex st dlfferent levels of schievement, indicating
thet they possesa the numericsl ability in en egual msasure
regardless of thelr sshlevement lovel,

Tabtle X glves evidenss of boys exvelling the girls in
three comparisonz in the subbteat of rnumber manset ths overe
sehieving hoya performing st s higher level tYan the aversge
girls st the ,05 level of confidencaj snd ths average end
underschieving boys both expeeding the msang of the overachileve
ing -irls et the .05 level of esnfidencs, Thus the sex Aiffere
snse usually found in numerliesl o2ility in fevor of the boys
i» upheld in these resulis,

With refereonce Bo the s ehiovemont dimension, the above
findings both sgree srd dissgree with other investigstlons
reported in resesreh literature, Woodrow2é found the bright
and dull studemts showlr - greater verisbllity than the aversge

26 Yoodrow, Ope Cit., p. 209302,
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vhen b compared tralt vearlsbility in ax intelligence subtests
for children ranging in mentel ege Prom slght $o sixtosn wesrs,
The over=all ploture of the findirgs of this study slso ,ives
evidence of this varlabllity, for of the thirtyesix signiflcant
differsnces found for the prissry mentsl avilitles only in om
instance was 1t dues %o s dizcrepaney in the average group, and
that wes in the perceptusl speed fagtor where the mesn moore of
the girle differsd from thet of the mesn score ef the boys at
the 01 lavel of confidence, Lupat&*uaT study 18 in psrtial
agreement with these resulin, The spetlel fector does disge
eriminstes between the under and overschlevers and in the
former's fevor, btub the numeriesl fesotor wiieh wes found to be
glgnificantly diffeyent ir that study was not found o differ
with these groups. Here the vertsl word meaning sbillity wsa
aifferent ab the 01 level of probebility bebwesn the over and
underaahiisvers in Pavor of the former,

The resuits of Kelstoe's &nwa&ttgutiaaﬁs are only in
partial sgreement with the findinge of tiis study., He hypoe
thesized no differsncs bebtween the bright snd dull ehildren of
mental sges of ten yesra in primary mental abilities. The EMA
test with other tests he utlllzed, showed no difference between
the two groups,

2? Iﬂp‘ﬁﬂ, Qm c&ﬁj" 73 Po
28 Rolstos, ORe §itses P. 161-168,
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ﬂrly'aaq investigstion of the schievement variabllity
beling grester s=ong lower Intellestus) .roups than the middle
snd higher groups is not bhorne -ut here because both the over
snd underschievers varied to sbout the ssme degree,

The grest unsveness Iin scholastic proficlieney smong
boys whloh Commine3U found are not tiue of this study, His
conolusions that subjects with intelilgense quotients above
the 105 are more unsven in their scholanile sashisvement then
gre the sverage or infarior c¢hildren ls not true of this study,
Here the overschisvera had sn average 1.3, of 103,56 sud showed
varisbility in ef shtesn comparisons with the over and undere
acbisvers,

Bypported by this study ars slso Wesman' s 3 eonelusions
baged on sohievemant preaults thet bHoye ars generslly supsrliop
in erithmetis, mclence snd history, snd «irla in resding,
langusge and erts,

he Intersction,

While the P test for the Sriple Interaction of sex,
grede and achievement waz significant et the 01 level of
probabllity for ‘he verbal mesning ebllity, it resched the 05

29 Orey, Ops Cllss Pe 201220,
30 Commins, Ops Clta, v 557-501.
31 Wesman, Op, Clli,, pe 223229,
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level for the pleture meaning, » subtest of this facleor, As
was seen, the grads and sex varlsbles played signifiecsnt reles
in the differances found hedween girls and boys as ;reds lavel
incressed, There wss only one Iinstence (n which the understhieve
ing boys Aiffared slgnificantly wikth sverage boys and ovedw
schievers as s whole, To deternins whetbsr the contribution
of one varisble in the sombirstlon exseeds chance expecststions
a statlstigsl pvwn&wxm” was usad by whish the influense of
one variable was held aoonatant by a sbetiebical eorrestion,
This evslustion showed the grade varieble tobe more influone
tisl than the achievement verieble, It resulted im an ¥ te:st
signifiesnt ot 0L level of probability for boih boys and
girls (Boys, £ L8.46; Girls, P 57.28), The achievement verie
able in thie sorrection precedure resulted im ne significssd
F tests,

In sumsary, this study seeme t0 besr out ths gensral
findings irv resesrch that as Far bs tested abllitlies sre cone
esrned, thers are some sex, grade snd s ohlovement level 4ife
farevces in the mesn soores but that thore 1s slsc some overw
lapping. '

¥uoh varlsbllity was found in the sex dimension which
canie through even in the grade und s chlevemsnt varisbles, Bors
tornded to be hilgher in spetisl relations snd masber sense,

32 Deyhaw, 8, Cltes p. L6S,
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The girls avereged higher in verbel meuninhg, reasoning (W ere
word grouping wss ovnseyned), and psrceptusl speed adilities,
The zrede dimenaion points to the grestest varisbility
in factors decsuse of consiatent real 4ifferences hetween
grades four, five snd alz nob only withir the ssume sex apd
within thess gredes, bub also batween aexsa and bebwesn ~rrdes,
This may, no doubt, Y& sttributed not only %o maturaticn and
learning experiences Lut slse b0 sax role ldentifisstion
especielly in the primery 2reder, Adwittedly, many influentlisl)
factors In sddition te echolsatic aptitudes are repressnied in
the seorss of studsnis, such s, cooperstivensss, persistence,
snd willingnese $o work, Yet, since studi.s hove shown that
with high sebool 2tudentz the pelatiomahip betwesn Lo prizsry
mentsl abilitien and high sehool schlevement i Wigh, the
seereh Tor more effsstive asrly identiffcstion of zental sbile
$tiss ie of utmoet izportaznes so thrt implomentetion by mom
effegtive tecohing methods snd technlques will become o reality,
The meorss of the PHA feetors In relation to sak evement
leval reflect differences in only two fmetorss word measning
and spatisl relations, In word meaning the signifieant differe
onees ware found Letween the underachiovers and e ovege
achisvers and in the latterts fevor, The spatial relptions
fector disorimineted bebwesn sl)l three groups of overaci.ievers,
averasge ashlevers, snd underschisvera, Csloulstions for the

other fastors failed to produce suy real 4lfferences between
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achievemont zroups, Perhaps ﬁaylwg’msz explanstion bolds true
in this situation, &he cnnbends et the wrrlablllity in scores
emorges when a funotion iz In the process of daveloping and
that homogensity in meoran ococurs in the same (unetion when
maturity 1s resched by ibe sloweregrowing individusls in s
particular phass, inece the feators of resaonir  , parcepiusl
speod end number fscilidy felled to revesl any veriabllity in
the schilevement proups, perhaps at these sge enl grade levels
the trend of growth in thess sbilities hen resched a Lemporsyy
platesu, glving & pleture of howcgeneliby In scores,

Regarding the influence of sex 2 achlevament, the ace
cepted anex differences held truer t'w boys showln, auperlerity
in musber zense and spatizl reletlons; the (rlo exeellin in
reasoning, verbal mesning und poreeptusl spesd, lHowever, LU
wes the zroup of undeyschleving bove whoe oxoelled tle girls st
e#ll three lovels in apetisl relstions, The averege ao leving
boys also had Lisher seorss then 4id the oversehieving plrls,
In numder senae the bLoye at 811 levels wers supsrior orly %o
the sverachleving zirls, HRegerdiyg the femals sex, only the
overachieving girls s:owsed puperior performance !n wvarbal mesnm
ing whon compared to ile underac’ leving bors, The overac: leving
srnd underachieving girls soorsd hirher i resgoning than did

21l tle hoys, while the sverage firls were found t:be amerior

33 Bayley, 0p, Cit., 1. 165-196,
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to the over and underachisving boys in perceptusl apeed,

Hith sex differsnces in the primery mental abilitles
emerzing significantly snd conslinbently in both the grade snd
athievement dimensions of this study, they msy be exerting s
grester Influense on sducetion thsn is generslily sdmitted,

The probles here of obgerving differsnces 1n the way
boys eand girls perform when Isoed wilth similar tasts reises
the question of whether coefucstion mey bo an importent fzetor
in the role 1t »lays in the pelatlionship of mental sblilitien
and achievement, Hewrults show ithat they ée not use the zsme
pattern of traits, Whsther the content being studled 1n the
ssme or not 18 of lesser Iwnportsnce thean the faet that bvoys
snd girls do not always use the same combinations of shilitles
but tend to favor the use of certsin comblinations whether they
sre best suited for the problem st hand or not, They 4o not
study in the seme way end should rob be teught in the same wavy,
Educsiors have maintained this for yeers and almost thirty
yosrs ago educztors, among Lhem Brskine3d gna Fltmpntri&k35c3&
advaocated separste edugation of boys teught by men and pirls
taught by women,

3 Jolm Erskive, The Iﬁﬁ}gggg of lomen = snd Tts Cupe
Yow York, Embbmmu’%u iy Po 00

5 fwmm Ay mmmwm fwerti-n of Coeduention”,
Cath Sah aﬁlg 30, m’»y 19%# P ﬁghﬁgﬁc
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seoihon wo admitted girlas to the prevsiling system,
along with tiw bais, we were trying them out in a
masculine diseipline designed to trsin the male, and
porhaps sucecessful only if men sdminister and teach
18400 o having gob 1ui they softened and

spoiled 1%, um our sdvoationel system ls now
satisfactory neithar for boye nor for girls,

At sbout the ssme Hime Plus 2133 reforred te the 41iTer-

ences in msexesy "Besides there is not in naturs itself, which
feshlons the two quite differest 'n orgenism, in tempersmerd,
in abilities, anything to asuggest that there cen be,...equaliby

in the training of hLe twoe sexes™,

Qulﬂlnahnn?” relterates thiss

essdt 10 only reasonable to oxpect thal obvicus snate
omieal and phymiologiesl &ifferences will be reflscte

ed in psysbologival differsuves, Just sg boys do not

play like girls, work like girls, nor ast like glrls,
50 neither do & foel and think like zirle, Adew

quate proviaion should be uade for tbis faet during
thelr formstive yeurs,..,.

ﬁct:uﬂbg slmoat assumes Lhis fseb when he discusses the
advissbility of considering sex differences in test resulte,

37 Erakine, Qp, Giby, pe 6,

» e Fius XI, Chriat Ldueption of Youth, Hew Yok,
The Amarteanuggnaﬁ, 1935,*%%ézEéanhnmamﬁh*_“”“”-2£Jﬁt

G William 7, ﬁunmimghmm,
sabion, FRew York, Moodilian Co,, 1
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essTho litersture on sex differences in lesrning has
long demonatrated that boys end girls scquire knowe
ledge and skille selectlively. One peed not sttribute
these diffarencea to blologlcal predlapositiona, sinee
our culture provides diffeventisl sxperiences to the
two sexes, and gorsequently differential opportunity
and wmotivetion for learning in speaifie sreas,

Hore recently maw insights into the problem of coedutaw
tion are to be found in the results of a sories of studies
eondueted in the Department of dduveation st the Catholie Unis
versity of Ameries, Miadings of thess siudler indieste the
wigdom of eduecating boya and glivris separ-tely from the point of
view of intelligence ardd sehlevement, ﬁ@nluhmnhl reparting at

athcllie Bduestionsl Asesocistlon summarizes 1t

A sampling of yepresentative literature in the

field demorgtrsten th L boys erd girls should be
eiueated meparetely, mot Just beceuse of morsl probe
lems which may demsud such ssgregetion, but prissvily
begause of differernces betwesn the two sezxes (ng

(1) atruetursg (2) developmental retesy (3) differw
ences in sognitive sbilities and Lheir uses; (L) differw
erices in personslity traite and tilelr orgenizstiong

and (5) differsnces in wrolssz in life,

It 18 sugpented tvet If boys were educated ss boys
for the mele role In 1ife end sirls sz 1r1le for the
feminine role, many of iie frusbtretions resulting in
malad justmente, particutlsply of ithe bave, could be
elizinsted,

Haritalinh? sseerts that "...the teaching of Lhe seme
diecipline 1o recsived in s different wey byyung women and

o

k1 #.J, Houlshen, “Edusstion and Cifferential Develop-
mental Aatos of Students”, in Hationel Cpthelle Ydusetional

Asseclstion Bullstin, Vel, 55,

, 42 2, srd I, Gedlegher, editore, Ihe Zducption of Man
the Bdueational Phllosgrby of Jaggues Hapitsin  Toubledsy and

o' ‘ neﬂ’ ‘:.. o ﬁ‘n 4 .} : ) ‘:.'-‘- ‘! o ,)'.- ’ N ";Q p. ; [ 4
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young men..." and !ulnnntkha saye "...%e have tended Ho overe
look the one difference whiech urderlies sll the rest ~- that
of the pupil's sex,” Thiz mey be the solution to the problem,
¥hetever the lmplieabtlions for the elessroom teachey
stem from this study, it must be resembsred that no resssreh
esn be entirely effetive im debvermining the esuses of some
learning-teaching difTicultien, The infersnces 'mde sre NLOsNt«
arily bound and lismited by the lLests uged end the sample poOPpe
wlation involved, The results nlsce emphasis on the f'set that
perhaps if boys wor: taught as boys end pivls as yirls, the
hoped for maximmm individual sehievement could be reallived,

43 ¥alter B, Kolssnik, "Sax Differencss end ‘ucstien”,
mm Vol, 8 s Ro, 1@1 19§3, P 552%



SUMMARY AND CONCLUBIONS

The purpose of this study was to investigste whether or
not any differsnces axist in the primsry mentsl sabilities of
subjects slessified socording $e schlevement in grades foup,

five, gnd six, From sn snalysis of verionce of the scores of

jon tests to whish the semple waz sube
Jeotad, the following resulis evolved regarding the relatione
eship of the mental abilities to the varisbles of sex, grads,
and level of ashievements

1. Ihe Sex Veriable: OSignificent P teats were found
for the sex groups in the spatisl relations, ressoning, figure
grouping, word greuping, persepiual speed, and number 2ense
fastors, A breaidown of thess groups end the application of
the *tt' test revealed the following:

2, The boys were superier in the

1) Spatisl Halstions ebllity «- in the fifth
grade and in the underachieving group. The underechieving boys
wers superlor to all groups of boys snd glrls,

2) Number Bense fsoter «- in the fourth grade
and 1n the everschieving group, The average snd underachieve
ing boys slso surpasased the overschisving giriat

Be The girls were superior in the

1) Reasoning ability «- in ths Fifth end aixth
greades, and in the overachisving, aversge, and undsrschleving
groups,
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2) Pigure Greuping abllity »- in the Pifth grads,
The average snd underachleving girls superior %o the overschievs
ing doys,.

3) ¥ord Grouping avility -- in the fifth snd
sizxth grsdes, and in the ovarschieving snd underschisving groups

§) Perseptusl Speed abllity «- in the fourth and
£ifth graded, and in the overachieving end aversge achisving
groups.,

The mull hypotheels that the primery mentel factors do

mwt differenticte between boys and ~irls classified sccording
to schievement in grades fowr, flve ad six, is therefors pape
$ially rejectad,

2. Ihe Grade Varisbles The F tests resulted in sige
nificant differences for all fectors send thelr subtests for
the zrade dimenslon, 7The spplicstion of the *&! test to subw
groups showsi

8, 4 significent difference beitveen the fourth end
fifth gradss, and bebwson the rifth swd sixth gredes for every
faator,

b, Signifiocant 4ifferencss among boys of different
grade levels for every factor with the exceptiorn of the fourth
and £ifth grade boys showing no 4ifference in reasoning snd its
subtests of word grouping snd figure sroupings

o, Signifioant differancer smong glrlis of different
grade levels with the sxosption of the fourth snd Cifth grade



BUMMARY AND 0ORCLUSIONS 9§

girls not varying in spatiel relstions, and the fifth and sixth
grade girls not differing in word growping.

d, Pifty~seven of the sixty-six comparizons made bo=
tween the mean scores of subgroups in grades feur, ive and six
displaying significant 4ifferences,

The null hypotissia that the primary mental facters do
not 4ifferentiste belween boys and girle elassifisd sccording
to achievenment in grades four, five and six is therefore pare
tislly rejected,

Jo Ihe Aahisvesent Varisbler The ¥ tests resulted in
significont differences for the word mesning snd spatisl relaw
tions fsotors, 4n appliestion of the ¢! test resulted in
significant diffeprences for +he followings

8, Word Mesaning ebllity ~- betweon the overschieve
ing and undepsshlieving groups. & further bresidown shows alge
rificant differences beltwesn overashieving end underschieving
boysg between sversge schieving snd underachleving boys; and
between the undersohieving boys and oveprachieving girla,

b. Bpatisl felations sbility - betwssn the overw
achleving, sverage, snd underechleving groups, 4 further
breakdown of groups prodused evidenoe of the overachleving boys
baing inferdior to the underschlsving énﬁ average boys; and of
the overschieving snd aversge girls being inferior to the
underachieving girls,
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The mull hypothesis that the prizsry sentsl faoctors do
not differentiste bLeatwesn boys snd girls cleassifisd socording
to achiovement in grades four, five end six, iz thereforse pare
tially rejocted,

The impliestlions from these findings regayding the prie.
mary mental abilities sre, thet of gnificant differences in sex,
grads, and schievement wvarisblee do exist and must therefore o
taken into sonmiderstion by educators, Since teachers must
provide elasaroom imstructlon, suldanos, and mesningful expee
rience for studerts Iin w#ll arsas, the seaprch for the most
sffective plan to meet Individunl neads zust continus, A vitad
step towsrd stSampting to insurs the fullest invellectusl develw
opment of esch ohild would be the ldentification of his weask
end strong mentsl abllities s» surly as possidle in ths sduess
tionel process, This cmld be secomplished with s fool such ss
the Primary Hental o test which yislds not oply s totel

intslligenes quotient but alseo ssores for separste mental sbile
itiee, On the besis of sush apsoilic knowledze, the needs of
individusls in s oless cculd be sesessed which In turn would
facilitste a systenstic ye-organizstion end better adjustment
of the surficulum to mset these needs,

T™he evidencs !v %his study indiestes thet the sbllities
in which superioer schievers were signifieantly better mey be
useful In orgsnising an instructioral program or e remediel

progran a8 the needs of the olass distate, Doing so on a

o TTaversitas
[ BIBLIOTHECA
Ottaviensis
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separate sex baesis oculd prove mors sffsctive. Experimentew
tion in setunl cleseroom situations could serve Lo resonsils
the findings based on statisticas)l snalysis srnd the aoBusl pere
formance of pupils fellowing the use of an instruetional
snd/or ¢ remedisl program, Moreovar, the teacher of any or all
grades must assume responsibllity for the sdequate use of
fundamentel akills alyeady lserned; srd for the further devele
cpment of new and apsclal skills required for sudcsssful pro-
gress and development of mentel abilitics as differentietion
from the genersl to speclfiec occurs,

Suek an Integreated development ¢f these abilities could
best be aseomplished in the elsmentary school whore the sanme
tesachsr 18 in sharge of all setivitise, Heving sn understendw
ing of the proeblems snd needs of the slass facllitates »
follow through with tashnigues desizned to stremgthen and ald
developing mentsl abilities, and a ‘carry-over'! from one situe
stion to another would result., Forther, if treining in the
growth: of thsse abilitiex wers made an integrsl pert of the
work from the time when a formsl study of the subjeet iz first
begun, the affect of the instruetionsl program would be more
poraanent because btesching would de mors meaningful, EBecauss
of persistont sex differences in primary mentsl abilities, the
separste edusation of boys snd girls without doubt would be
mors effecstive in bringing sbout the fullest development of
thslr respsetive capabilities,
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iIf advencement slong these Jinen ls to be mads, contine
uous researoh is mandetory. Suggsstions for further investigae
tions eould possibly inslude the followings s study similar to
the present one but using larger semples from different populse
tions to obtsin wore deata sz o the relstionship of mentsld
abilities ond sohievament; studies involving each faclor separe
eboly with 4ifferent combinations of vsriables controlled, sueh
#e mentsl age end abllisy o rewd, or mentsl ege and rnumericel
sbility, stc,t investigeting the sepsrate funetion of esch
ability et every grade lavel; studles of a remedisl nsture,
such as the influence of the lmprovement of reading skills on
the progress of other mentel abilities; studlcz in conoept
formation and interpretstlion as related Lo, for exsmpls, the
eprtial relations sbilityy invesiizetlions on the funetion of
the learning mothod end i{t8 influsnes on & zpeciflic ablllityy
and studles of &£he development of the ressoning sbillity, study-
tng hoys end girle separabely, Further ressarch could inelude
separsute longitudinel Iinveatigetions for eseh sex and in ssch
&bl1lity through the olementery grades Irom which with the vae
ef ¢ lurge represeontative sauple, growth tvends for esch abile
1ty mey emerge, Investipsting the ressons for sex differences
in speeific mentsl adilities would be advantsgeous in lesding
o more sffoctive mothods devised for training in these ablille
tles, Individual responmes to the 1tkmm of the test 1tsell
sould be studied to ascertsin the mathod of attack used by boys
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snd by girls, FRopalully, light shed on the manner of responde
ing eould ip turn stimulsie proper techniques for tesching,
better textbooks, and more prestiecsl surricula, Thess and
stallar studlien are urgsntly needed for oeffective education arvd

to bring sbout the maximum development of intellsetual sbilities
in each ¢hild,
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APPERDIX 1
PHELIMINARY TABLES PTOR THE ABALYUES OF VARIANCE

The date required for the anslysis of varisnce ere
presented in o series of three consesutive tadlss for each
PHA fastor end subtest, Table g presents tle rew scors
totals for the facter eocnesrned; Teble B presents the suxms of
squeres of the rew ssores for the thres prineipsl effects of
sex, grede and achievement; double srd triple intermetions;
and the sum of the individuasl seores aquared, In esch cese
the use of ravw sseren rather Shen their devistions from the
mesn nesossitated the use of the sorrection formula T2/E,
The sums of squarss for the dimensions concernsd with intere
sction were alse elimingted te find the realdunl whiech could
be mere chanse fluetustion or intersotion between cells,
Zable g pressntes 8 momery of the results of Tedble g end
Table b snd insludes the scurces of varisnce, their sums of
squarss, and the final sstimates of varience after the ade
Sustment wes rmde with regard to ithe degrees of freedom,



Table XIs.-Raw Score Totsls dy Sex, irsde, snd Achlevement for the Analysis of

Var;anee gf the Verba; Heaﬁigﬁ chtgra

Grade shipvern Lovel -. 15 m’n Qs’
Bove T GLls Doy fira  Says o Girls  Tom OO
b 1201 1301 1233 1138 1153 1089 3587 3528
Tora 2502 2371 22h2 7115
5 1497 1h3h 1470 75 1375 1488 432 L7
Topd 2951 2945 2863 8759
6 1652 1656 1668 1672 1693 1691 5013 5019
Topa 3308 3340 336L T 10032
Tga 4350 W11 k371 k285 he21 4268  IZEE  1258% .
Ty 8761 8656 839 25508

- - 3@‘133 . TP —

T XIdaNudJyY

901
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Table m.-sm; ef ﬁqmmuby S?ms;, ﬁmée, am’;i Agns.ﬂmmt for

emp(s) n M,z /n Y B 55 Symbel

(£)®  » 648 12035678.76

(‘.!3)2 1 32 1035681.05 2,29 2,29 8

%r,z : 216 1055483.,01 19804425 19804.25 or

(2,02 1 216 1035854.53  175.77 175,77 A

(T3 oot 108 1055525.33 19846.57 S ¢ Or 40,03 S x Or

(75,02 1 108 1035916.22 23746 3 + 4 S9.40 3 x A

(Tpa)®t 72 1056028,11 20349.35 Gr+A  __369,31 Orx A
20453 ,07

(3,0)2 ¢ 36 1056585.06 20906,30 20451,07 _ 455,23 5 x Or x A
20906 ,30

I”ﬁ;ﬁ %1 1087891,00 52212.24 g2212.2l, Total

Within Saz1z.2h 20906.30 31305.9L W
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Table XIa,eVarisnce Estimates by Sex, Grade, and
for the Annlvysis of Varisnce of the A Hean

536

Source of Varianse Sum of Degrees of Eatimste of
Squares Froedem Varisnce

Principal Effectst
Bex

A w2 1 e
{
Aehievenant 17577 2 ‘7:%9
Double Intersstions:
g x Gy B3 2 20,02
S xA .%E? 2 29.79
dpr x A », 3 h %‘
rs Intersctiont
gx; Or x A L55.23 b 117.62
Within Cslls Naesok 630 i9.69

Total: gapia2h &1
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‘i‘ablc X:txb , ‘-&m ariﬁmm hy m. é;;néa m% mmwmnt Lfop

Gmup(g) g zrf& -!'3/1 -85 82  Symbel

2 1 a8 290295.01

(2,02 '« 324 290239.09 44,08 408 S

(Tgp)® 1 206 295991.88  5796.87 $796.87 Gr

(202 1 206 20032267  127.66 127,66 A

(T Q,F: 108 296039.21 584,20 & + Ur 3.25 8 x Gr

(g, 32 1 108 29040475 209,74 S + 4 38,00 5x4

"au) 1 T2 296249465 605464 Or+ A 13031 Grx A
613997

(8,002 1 36 29644042 64541  6139.97 105N SxOrx 4
6245 41

Trgoeresdt 1 307586.00  17390,99 17390.99 Total

Within 17390,99 62h5.41 114558 W
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r:bh xna ,«-’Vtﬂmm?mm”tﬂfw ag M f}mﬁc, m%&ehuwm

Source of Varisnce ﬂm of mm“ of Eagtimate of
Squarss Proedom Varisnce

Prineipel Effestsy
Sex gz%gwgs
Grade » d
Ashlesvensnt ¥

Pouble Interactionst

PRD et
3
&k

3

8 x G‘? 2 1u6

8 x4 g:ﬁ ﬁ 19 .ﬂg

GrxA 130,11 53
Tyl m«meu "y

g x8rx A ° 105 th b 26,3
Within Cells 3ILs.58 &30 17.69

Totalt 17390.99 67




!tbh nxnﬂ-&USM“ ?@tali wm. Gm&a, and Aochisvement for the Mulytia of

) 5—7 ianes of
Orede rﬁr
h
fm 1169 1138 1090 3397
s 897 694 682 &b 2035 2034
Tara 1358 1376 1335 4069

T XIaRRdav

21t
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Table XIllIb, -sga% of &qmma %zvy %«m fﬁmda and A;hisvmam for

Irouple) =, 83

(112 1 648 mm,sz

(2332 s 32 22983246 28.13 28,13 s

(Tgp)? ¢ 226 233960.83 K156.50 4156.5 or

(7,0% 1+ 206 22981027  5.9% 5L A

(Tgqp)>t 108 2M009.66 4205.33 5 +0r 20,70 S xOp

(2g,)2 ¢ 108 22984300 38,77 B8 + 4 bo70 8 x A

(‘!a,‘f" $ T2 23M0h5.76 h2W1A3 Gr+a 78,99 Grx A
L2k .96

(3,02 ¢ 36 223,86 443053 L2996 13557 S x Grx A
hL30.53

Inaivt

Seoresc: 1 242857,00 13052.67 13052.467 Totel
Within 13052.67 LE30.53 B622.ah W
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Table XIIIc‘-Yarinnw w;mmu ‘by Sox, ﬁmﬁa ’ anﬁ mewant
for the Analysis of Verisnse of the Pleturs Mesnins Fector.

Souree of Variance Sum of ﬂuwa of Estimste of

Squeves Preedom Yarisnce

Principal Effsctas
Sex

28.13 1 28,13
Grade - 2 29781 5
Aehlsvemant n%.gun 2 297
Double Interactionsi
53 x Gp 20 .?ﬂ 2 10 Q35
8x 4 3 2 2.35
@rxA 78.99 b 19.75
Triple Interastion:
P 2orza 135.57 y 33,89
Within Cells 8622,14 630 13449

Totals 13052 67 647




115

APPEREDIX 1

ST 6aEN LMY o191 MEY  2hx grex  l£T T3

otz % ogtt 5ot 6L6 Vo,
gst 929t %ils 909 %<1 ohg 66% ogh 9

gLiz Lot 5o L9g vy
6261 HYNT &9 ghs 621 591 T€h ey 1

%ss2 968 58 Log V0,
9%€ 24 q

Y J—

— . TSR Jo%5] FUC1IB18T LP1IBAG OU3 JO SOuSIAS)
3o sysiivuy 043 J0J JUCHNASIQOY TUB ggﬁa *xog Aq STWI0L SX00y MBI~ SATX STQE]



the Analys

AFPENDIX )

Tadle me&m @!‘ ammg W ﬁm » sz«rad;’ amimm:vmm for

Group(s) = s:as2 /n -@2/3 »33 33 Symbol

2 148 21260149 g

(2)% 1 324 112688,06 86,57 86.57 5

(1!‘,,,)z 1206 11631.02 102953 1029,53 or

(202 126 130k1,36 439,87 439.87 A

(’1'3&,} t 108 113731.20 1129.71 & ¢+ Gp 13,61 8 x Or

(75,02 1 208 21MSBU6 556,97 S + A 30.53 8 x4

(Pgpa)’t 72 LMILO7T ISUOLB Gre A __T08 OrxA
1671,19

3,02 1 36 1430646 17057 6TI9 __1398 S xOrxA
170517

xagz”urg i’ 1 122706,00 10104.51 10104.51 Total

¥ithin 10105,51 170517 839934 ¥
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Table m.ﬁafhnavﬁinhxmmm b{ Seax, @r&da é:nd Mm wmm

ikt A0 - »&m

Souree of Varianes Sun of Dogreess of Estimete of

Squares Presdom Varisnce

Wipﬂ Eftectay

Orade mm's? 2 ﬁ‘ﬁ"%

Achievement 'g‘? 2 219.55
Double Interactionss

ax ’“"%’* 3 1§ig%

Gr x A oot h 17417
Triple Interactions ‘

x A x Gy 33 g?a b 8,50

¥ithin Cellss 839, 61 13,33

Potals 1010451 647




Grsde

venent Level

Boys ;lrﬁ %mmnéz;?rh Poys ¢ §§r§§ Fi'ﬁif;m -

.} 1200 1211 b B € L4 1179 1183 3557 3609

Tarh 22 2392 2362 T166
5 1196 13 1238 1288 1245 133 B79 3968

Tows 2537 2526 258 847
& 1328 137 131 137 13h 1433 3999 1186

L 2103 2705 2117 Ty 8185

Ta, 722 ¥R 3thé  38Tr 37166 3955 TIZES IITE3

) 1652 7623 7723 ﬂ%‘

T YLANEIAV
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Tabls VD, ~Jums a: aqmrm by Mz, Grade, and Achisveuent fop

the Anelvsis of Varisnas 6 Hegsenlnrz Facto ,
fh'ﬂ:p(s) n 3 én .*rzlm* wB8 88 smm},
(M2 1 648 816216,06
()% + 32 816646.28 130,22 Lp.22 8
(Tgp)® s 216 818622,08  2406.32 Mwo612  ar
(2% : 216 B1620.5 .50 2450 A
(Tsap)®t 108 B19183.26 2967.20 & + G 130,86 & x Gr
(25,02 1 108 816686,07 470,01 8 + A 15.29 8 x A
(fapa)®s 72 8187T15.50 24o9.hlh OGr 44 _68,82 OrxA
3075,81
(3,00 ¢ 36 81936433 36,27 3075.81 __2ké S x Orx A
nLs.27
Toearertt 1 837855.00 21630.9% 2163894  Poksl
Within 21638.9% 348,27 18490.67 W
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’Euhlz XVe¢ ~Variancs %ﬂitm

by ﬁmﬁ Grede, and Achievement

sasoning Fgeto

L

Source of Variance Sum of Degrees of Estimate of
Squares Presdom Varisnce

Prineipsl Effectes
Bex

22 1l a2
Grade Egggwm 2 I%gg:%
Achlevenent 24 .50 2 12,25
Double Intersctionug
8 x Gp 130,86 2 65.23
S x A .gz 2 785
Gr x A &8 2& 1722
frlgk intersetiont .
Within Cellss 18190,67 630 29.35

Total: 216368 .94 647
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£ele

2681 et
inex

589 299
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Tahla xvza St of amnn by sm, @mm, mﬁ ﬁehievament foy

Gmp(s) "5 Maa/ng s2/8 s 85 Symbol

(12 1 648 188088,88

(20 1 324 1881748 65,96 85.96 8

(Tgp)2 ¢ 226 188612.67  523.79 523,79 Or

(20% 1+ 216 18191 23,03 23,03 4

%}"; 108 188718,01 629,19 S+ Gr  194L B x Or

(%)% 1208 168203,20 @ 5+ 4 5.33 S x4

(Bgpa)”s T2 18865466 565,78 Ore A 18,96 Grx4
, 676,51

(8,002 ¢ 36 188820,28 73140 676,51 k89 S xGrxA

T340
Individugl ;
Seores®s 1 196812,00 6723,12 8723,12 Total

Within 872332  TRMD  TI91.T2 W
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Tnblg Xv Ia «-%‘aiinxmu M‘hmisw

by &c; wndg, ami Mhiavmem'«

Source of Variance mm of Dawu of Eatimm of

Squares Freedom Yariance

Principal Effects:

5‘: &5 096 1 65 -96

Grade 5&3.?9 2 261,90

Aghlsvenant 23.03 pid .
Doudble Interascstionst

g z f” xg,% 9 :Zg;

x

A x Gy 18, ﬁ-m
Triple Interactions ‘

Pxixor 514459 13,72

:
b

Within Cellss 991,12 630 12 .69
647

Totalt 872342
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615 648
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hhlo xvnb ‘-Sm; af ﬁqmmm by «;‘}ex, gmén am% Mhimaut for

amp(a) ng gre /m

af the

Sysbol

0% 1 648 21930593 ,

(502 1 324 209475.00 169,07 169,07 &

(‘tg,) 1 226 220057.93 752,00 752.00 Op

(2% + 216 21932082 .59 .59 A

czmﬁ 108 22029543  989.50 S +0Or 6843 S x Op

(2,,0% : 108 219505.84 19991 5 + 4 16,25 8 xA

(Tgpy )5t 72 22011318  807.25 Gr+ A _LOSE Orx A
1061,00

‘3;‘1)2 :t 36 22037897 1973?334« 30631 .00 __M S xGr x A
1073.04

Individu :

Seorescs 1 227602,00 8296,07 B296.0T Totsl

¥ithin 8206,07 1073.04 7223.03 W
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TnhluhXVIIa.-ﬁarzanng ﬁst&mﬁtma by 3;3, gﬁde, anﬁynehiavmmmns

Seurce of Varisnce Sum of Degrees of Estimste of
Squares Freedom Varisnoe

Principel Effectas
Sex

169.07 1 169,07
grads 752 400 2 37600
Achiovenent 14,59 2 730
Doudle Intersctionas
3 x 6!‘ 68.&.3 2 .22
8 xA .zg -4 «13
Axar Ué’ h 10 117
™viple Imraa#imt
Fxi'zor 12,0k b 3.0
Within Celles 1223.03 630 1147

Totsl: B296.07 647
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Tadbls wxxn.dwro§ Sqmres m‘ e‘wx§ %ﬁd«, an:l aamgvar ik

oroup(z) m, =7 s/‘fx .-mz/u .53 35 Symbol

(% s 68 226043,56

(.,,3,2 1 32, 21644820  koh.Sh Loh.Sh S

(25,07 + 216 22078935  L7L5,59 LThS.59  or

(?‘)2 1 236 21615640 112.84 12,8, A

(ggp)’t 108 222196,52 5152,96 5 + ar 2,83 5 xor

(#,,)% + 108 216580,61 537,05 S + 4 19.67 8 x4

(Typa)t 72 222053.64 5010,08 Gr+ 4 ASL6E Or x A
‘ 5437412

(8,6)% 1 36 221615.39 5571.83 Sh37.12 QML B xOrx A

5571.83

Indi

Scores~: 1 241680,00 2563644l 256363l Total

Within 25636.4L 55T1.83 20064.61 W
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‘rlblc mm.—vgyim%n Eméim?u ‘uy %m, &’mde, md &;Mavmuﬁ

Source of Varisnce Sum of Degrees of Zatimate of
Squares Freedom Variance

N

h‘&neipt.‘l. Bffectat
Grade % S z'i%%
Aghievenasnt 112:%1; 5643

Deuble Interactionsy
5 x Gr

o 1)

2.83 2 1;§
S xA 19, 2 D
A x@Cp mob& 3 h 5.
Triple Interactiont "
g x A x Oy 1%.7 1 33.68
Within Cellss W £30 n.8s

Totals 256364k 647
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i3

able Imo-ﬁmvaf 8quares by Sex, &rags, and Ag'mwmnt for

" «38 82  Symbel
m? ;648 seo152,32 |
()% s 3 5601576 LB hoblh S
(Tgp)® ¢ 216 S6T248.95 709663 7096,63 or
(202 + 216 s60152,78 b 46 A
(’rmlzs 108 567263,79 TLLLUT 8 + dr 10,00 3 x Or
(25,07 1 108 560220,07 6775 S eA 6245 S5xa
(Tapa)ot T2 5675024k 702 Or A 283,00 OrxA
, 2743
(8,007 1 36 S67518.28 7365.96 TMZTJL _6lhE SxUrxA
7365.96
Ind
Eooresls 1 SB3T6S.00 23612.68 2361268 Total
Within 23612.,68 1365.96 1b2hb.72 W




APPERDIX 1 132

m:.e XIX& .-Vax'iamo hut!.mma 'a:sy ﬁmx, Grade, and Aahimmm
for She Anslasis of Verlmmss of the Husber Pacliity Pag

Source of Varisnse Sum of Dagrees of Batlmate of
Squares Preedem Yarisnce

Principal Effectas .
A wﬁ'ﬁ 2 ssud ’?
Achisvement 093¢ 2 0.23

Double Intersctiors: ’
5,00

g = gz' 10.00 % 2
x
A x Up ﬁﬁ.‘!-ﬁg L ?3.28
Tripls Intersobiont v
Pzaxor | 45 b -15.36
Within Cellss 1624672 5] 25.79
Totalt 23612 ,68 67
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Gms( a) n zra /u ..wz/n .-.mm' 88  Symbel

m* 2 648 134536,37

u‘s) s 32, 134898.72 62,35 62,35 8

33 ' 216 135800.50 126453 126453 or

‘T‘) t 6 W*l?} 99% ?Q% A

Wm)zz 108 135885,36 108,99 5 +0r 2201 B8 xUr

(Te, % 1 108 134637.81 1014 3 +a 29,73 SxA

ﬂrm)z: T2 13586896 1332.59 Gr+A _S3,70 OGrxA
Uks6,.78

(3,0% 1 35 13601242 176,05 W68 _2927 SxOrx4
176,05

Individu

awmlzl 1 467.00 693063 ' 693063 Total
Within 6930.63 476,05 SiSh.58 W
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chla | m.-hmnc; %atimmu by mxé Urade um! 5&1&%

,,,,,

Source of Variance Bum of Degress of Estimate of

Squares Freedom Varisnes

?rigs:ipal Effects: mﬁﬂ? ég.gg
Double Intarsctionss

g x fx- m;%z g 11 ,’9&

A x Op gg:?g L let:&g
‘fr&gl; inﬂeruﬁam ’ ‘

x Op 2927 1& 79&

Within Cellss ShsheB8 630 B.66

Totals 6930.63 e47




sublc mug-ﬂaw Seore Totals by Sex, Jrade, and Achlevement for the Analyeis of
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LA RN
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e,

P
g;;a;m@ﬁggg 8 or ar
& 58 4 b7 k82 128 461 1333 43
L %9 929 889 2761
5 529 5% 528 557 521 £28 1575 1619
T 1063 2082 1049 n%
6 62l 628 658 €98 611 653 1893 1879
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Tabla xx:m.-.sm ar Mxmmn 23mz Wa

17

§ snd Achisvement for

mz v 648 146190.26 ”
(2, 2 32, 26,7 2648 2648 8
(‘x ) s 216 ALBSLE.B8  2355.62 2355.62 ar
(r,) s 216 W6202,73 1247 1247 A
(!M,,)a: 108 148602,97 212,71 5 +0r 3061 B x 0o
(tu) : 108 1h6242.25 2 51,99 3 + A 13,0 8 =x4a
(7, g t T2 14858046 2390,20 Grea 2231 GrxA
260,33
(8,007 1+ 36 WMBTIT6e 252743 2460.33 b1l SxOrxA
252743
TGt 1 155701,00  9510,7 9520.7 Total
Within 9510, 7  2527.k3 6983.31 W
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Table XIl&.~Varisnce Estimates b{; ﬁax s fimda s anﬂ Ashlievement

Source of Varlance Bum of Degrees of Eayimate of
Squares Freedom arisnce

Prineipal Effectss

= e TR

Achievement A2.47 2 72:2t
Double Interasctionsg

g x 2r %g5£1 2 x£;§%

x -

A x 3y 22 :% ﬁ 5:53
Toeiples Intersctlon:

Exizer ' 67,0 4 16,78
Within Cells! f983. 01 £30 11.08

Potal: 9510 . Th 647
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Verbal Nesning
Word Measning
Ploture Hesning

Spetiul Relations

Regsoning
Figure Groupling
Word Grouping

Percoptusl Spesd

Ruaber Paclility
Supber lenss
Addition

21,93
1k.86
31,69
18,25
19,68
21.83
33.60
16,17

1748

35,78
17.28
18.49
17.92
29,39

T XIaKH4ay

661
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Table XXIII.«Various Levels for Detersining S4ignificence of
Differences Betwoen Mesns on the PMA Feetors for Both Grade

Verbal Mesning 1.33 1,58 1.75 2.2h
Word Meaning .79 9 1404 1.33
Pleture Mesming .70 83 92 L6

Spetial Relations 59 82 90 1.6

Ressoning 1,02 1,21 1.3 1,72
Figure Grouping .67 .80 .88 113
Word Grouping obl o7 g 1 1.07

Pevesptual Speed 1,06 126 1.30 1.79

Number Facility 96 1010 1.26 1.61
Fumber Sense - oHb o713 93

Addition 53 o5 483 1.05
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Table XXVI.-Yarious Lewsls for Determining Significence of
girfomeu E;m::x if:am on the FHA Paators for Boys and
‘ OF 4rd o e v *2 ;‘J‘:.‘i L :j: “ , e £ {‘ —_——

PMA Factor

Verbal Meaning 1.88 2.23 247 3.16
¥ord Meaning  1.12 1.33 147 1.88
Pleture Heaning .99 1.7 1,30 1.66

Spatisl Relatlions 57 1.16 1.28 184

Reasoning 1ok 1.7 1490 2.3
Pigure Urouping .95 1.13 1.2% 1.60
¥ord Orouping 90 1.07 1.19 1.52

Forssptusl Speed 1,51 1.78 1.5 2.53

Yusiber Fseility 1,35 1.6 1,78 2.27
Kumber Sonae «79 93 1,03 l.32

Addition . 1,05 1.17 149




APFERDIX 2

This study wes undortaken to investizate the varisbile
ity of the primary mentel ebilitiss with relation to schisves
ment, A sample of aix hundred foprby-sight boys snd girls wes
drawn from grades four, Live, and gix from five schools, Om
the basis of imdividuasl Alserepaney between mmntal age gradew
plaocement and ashievement batbery grade-plscemont as xeasured
by the Cslifornis tests, the sublests were classified ss overe
schievers, sversge schievers, and underachievers,

Upon the administration of the SRA
Abllities test to this sexple, the resulis were subjectsd %o
sn anglysis of verisnce, This prosess revealed the following
statistically significent dilfferences in primary mental sbils
1t1es for the sexes, grade snd achisvement veriableas

s, The Sex Varisblal
1) Boys superior in spatisl relations s number
sense factors;
2) Girls significently better in reasoning and

pereeptusl speed,
3 Bistor Mery Francis Lopats, O.5.7., Doctoral thesls

ganted to the 8%@1. of Paye halo? and Edusation of the
gevowity of Ottaws, Ontario, April 1965, vi-ihb p,
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be The Grade Varinbles

1) Betwsen grades -~ a corsistent parallel rise in
mesn zpcere with rise in grade levely

2) Exeelling within grade level - fourth grade
boys in number sense, fourth grade pivris in addition and percepbe
usl gpeed; fifth grade boys in spatial relations, rifth grade
girle in ressoning and persceptusl spesdy and the sixth grade
girls in ressoning,

6. The Ashievemsnd Variable:

1} Total group differesncesz - overschievers superior
to underschievers in word meanling ability: overschievers ine
ferior to sverage sehievers in sputlael #bility; undersehlevers
superier in spatial relstions te both aversge and overachievers,

2) Subproup differenses between levels of schievee
serit -- underaehbleving bhoys smiperior In spatial relatlions to
8ll other groups; the over snd underachlieving girla muperisy in
resgoning to sll grouwps of boyss underechieving girls superior
in spatial) relstions to the over snd sverage achisving girls
sverage giris nxmmi@im@ 81l groups of achisvers in the mele sex
in perceptual speed.

3) SBubgroup 4iffereness within levele of achisve
ment - girls in the overachieving group exeelling In reasening
and perseptual spesd; boys in the oveprschieving group superier
in number sense) zirls 4in the average group supsrior in pelke
coptual speed; boys in the under-schieving group exeselilng im
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spatlal relationss girls in the wnderschleving group superior
in reasoning,

The differences found in the performance of boye ard
glrls within snd betwesn achievement lovels, leud %o a paw;az
rejection of the null hypothesis of o diffeprence in ;srim»;'
mentsl abllities of boys and zirls slessificd acoording to
achievement in grades four, five, and six,
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