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CHAPTER I,
INTRODUCTION TO THE FROBLEM

Men end women have long been compared to one another in connection
with their abilities. Yet comparatively few longitudinal studies have been

made concerning sex differendes in mental ability and development,

Marian Wozenoraft oites that as early as 1910 Bonser reported boys
to be superior to girls in aritlmetic reasoning and combutation while
girls did better in certain language art.s.l Studies following Bonser's
heve had similar results so there does seem to be some foundation for

assuning that sex differences in ability and development do ocour.

Terman and Tyler summarize many previous studies and elaborate
soméwhat on these differences In the elementary grades boys are
superior to girls in mechanical and athletio skills, in spatial and
guan@itative abilities; and in science and mathematicss while girls show
their superiority in clerical aptitude as well as in verbal fluéncy and

language aehievemen’ﬁ.-2

Our soolety seems to expect more from girls while they are en=

rolled in elementary and secondary schoolse Traditionally they are the

ljarian Wozencraft, "Sex Comparisons of Certain Abilities,”
Journal of Educational Research, 57:22, September, 1963,

2L, M, Terman and L, E, Tyler, “"Psychological Sex Differences,"”
Kanual of Child Psychology, L. Carmichael, editor. New York: Wilsey,
1954, Pe 1088.




oneg who "Iike® sohool ani therefore achieve bebter, On the other hand
beye appeer to be involved in more disciplinary action than do Eirlss
They lave more failures then girls de. JIn 196465 in the school being
usied for this study boys falled 192 subjects while girls failed only
114 in the yours they lad beem in junior and/or senior high ‘school. Yeb
we still exégéﬁ bo&a to be the ones éo go 6n to these profassions déemanding
“more ‘lengthy, more technical, more diffioult educational baekgrounda..

Even today, whon there is more nearly equality of opportunity for
‘both sexes, girls find it difficult to enter the "menfs® fields of medi~
"oine, engineering, eto. However, successful women in these 'fields indie
- gabe there are women whe are ef otual ability wdth the men, Reports
coming oub of communist Russia indiocate that women outmmber fish in the
fleld of :médibiné and are found in ‘great numbors in all other fields of

soience a8 well,

I£ wo oonsider the history of ons professional field wa can ses
an indication of both sexés working toward an equality based on: their
abilities and achievements. Reading our mation's history wo find that
early in ita development many school teamohers were men who had falled ab
geme other profession or used teaching as & fillein until sucocéss in
anothey venture wus realiged. Slowly women, some poorly'ﬁraiﬁéa and
othoys with somo preparation, took over this gervice to the youﬁhz and 68
recently as tweutywfive yi_sfar:s ago trained womon teachers dominated the
teaohing profession, Todey more end more men are turning o the sduces

%ionnl field, Both men and women are now well trained in the same




1&5‘55’6\1&&0:13‘ in the game olagses compebing with ons enobhers and they
then enter a fleld where the two sexes reseive more nearly equal oppore
tunities. This would tend to indloate that both sexes hdve abilities,

&t least in this one area, that might be very nearly equal,

" Aoudemio equality or superiority may not always be. weiaoms. Hany
older girls of superior intelligence find it more convenieub._ta.r' disguise
thedr WW&OM".%S In o recent rewstudy on sex roles it has been found
hih R6+30% of the colloge women interviewsd ab §me time pretend intele
leotusl inforiority to men, The original study indicated as many as 40%
resorted to this.? The seven years whish elapsed between the original
Study end the reestudy have geen a change in the status of women-from
the ultrasfeminine to tha{"modérn" woman striving for equality, Agaikn
this indicatos whabt our soolety expeots,

The appaﬁé&h sucdess of boys and girls in the geme institutions of
learning might sorve to indlcate that in general abilities and general
achievement we oan exzpeat 4o find little differences between the soxes.
But considering past studies and our oulturel background, we mey find
there are significarbdifferences of gbilities and achievement in

speoial arease

SBarold We Bormard, Adoloscent Development in American’Culbure,
YonkerseonsHudsons World Book Ube, 19675 De 290, ' '

4paul Wallln, “Cultural Contradictions and Sox Roles,” The

dolegeont«~A Book of Readinzs, Rov, Ed., Joromo M. Seldman, editor.,
New Yorki Holt, Hinehart end Winston, Inc., 1960, ps 276,




It is the purpose then of this longitudinal study to examing the
problems of sex differences in ability and achievement, which have béen
suggested by previous writers, through the use of standar@ized test
vaesults, It is algo hopéd thab the longitudinal aspeot of this study
will help elarify whether or not changes in these sex differenseés of -

- Jgok of sex differences do voour during thig period ‘of sdolegoonces. ‘
therefore the test results for students who have been. tested in' their

seventh, eighth, ninth, dnd’ eleventh grades were used- A

Prom the total seventh grade population a group of matohsd ﬁaifru
wbre selected in order to make comparisons bstween the boys and:girls
whon they wore in grades eoight, nins, and eloven., This study attempts
%o explore the mull hypetheses thets (1) there is ne significent dif«
forence between the general sbilitles of boys and the gensral- abilities
of girls, (2) thers is no significant difference betwsen the general .
aohievement of boys ard tho genersl achievement of girls, and (3)
there ere no significant differences betwsen boys and girls ia the
partioular aptitudes oy in special areas of mchievemente.




CHAPTER II.
A REVIEW OF THE LITERATURE

Some feel that educational research is surprisingly "empty on
academic growbh of boys and girls."5 Bubt upon exemining the literature
wo find a number of -early studies on specific subjeot areas, particularily
mathematics and languege arts. The results of these early studies are
referred to and sumarized by nearly all later authors. This chapter will
review some of this literature, particularily that whioh has not enly

summarized but added to the fund of information on this subject.

Sex Differences in General Abilities and Achievement

Studies by Lincoln..OISOn, and Stroud and Lindquist all seem to

lead later researchers to believe that girls achieve higher and sooner.6

Stroud ard Lindquist in their study of grades three through eight
in 1932w1939 have stated that when using the Iowa Every Pupil Basic Skills
Testing Program they found girls mainteined a censistent end, on the whole,

significant. superiority over bqys.7 The only exception was in aritimetiec

5Soarvis B. Anderson and Milton H, Maier, "34,000 Pupils end How
They Grow," Journmal of Teacher Sducation, 141212, 1963,

SMarvin Powell, et. al,; "Are There Really Sex Differences in
Achievement?" Journal of Educational Psychology, 57:210, December, 1963

TIows Basic Skills Tests cover achievement in the general areas
of language arts, mathematios, and study skills which include map,
graph, and chart interpretation.
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whore a amall, bubt not sifnifiocant, differeﬁce favored the boyse They
continued their study in the high school using the Iowa Every Pupil High
School Testing Program and found that here the advantage had definitely
shifted to the boys with two excepbions. In algebra and in reading compre-

hension the girls were favored, but not ‘significantly,.’

Three studies were done in Ohio sehools=~two by Powell and his
associates and oue by Wozenorafte In Powell's first study he and his
éouworkers used 2651 boys and 2369 girls from Ohio urban and suburban
sohools. They assumed §ex differences but upon the adminisﬁration of
five I. Qs tests they found no significant difference oﬁ genoral abille
ties; and after four achiovement tests they concluded there were no
significant sex differences on general achievement either.le The second

Powell study will be discussed later,

Marian Wozenoraft has made a falrly recent study of 564 third
graders and 603 sixth grade students from Cleveland, Ohiee The third
grade was tested by using the Kuhlmann-Anderson Test, and the Gleveland
Clasaification Test was given to the sixth grade. After dividing the
grades into three ability groups=-=-low, average, highe=they were compared

by sexes in these ability groups and in the total group, She found no

BJ. Be. Stroud and E. F. Lindquist, "Sex Differences in Achievement
in the Elementary and Secondary Schools,” Journal of Educational Psychology,
XXXI11¢665, 1942,

9Ibid., p. 666,

Opowell, ope cite, pp. 210-212,
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. Bignificance in the differém,.‘a of mental ages in the total graug. as woll
&& in all gub groups, From this she wenb onto consider shronclogical
agesy and in the third grede sho found the girls to be youngey in the total
group and in the average groups boys were younger in the high abllity
g‘é’o‘upj and there was no age difference in ths low groups The sixth grade
ohvonologioal sges indicated the girls were again younger in the tobtel and
a‘veragé groups, but hore no differences cdourred in either ths high or low
groups, The author felt this might confirm the bellef that girls sre
ready for gohool before boys.u Olgon reports that differences might not
be sox differentes but maturity differences, and suggeehs “that soma
advoeniis boys staying in Iindeygarten lenger or sﬁar'bing gsohool luter

in order to compensate for this later mw.ing.

In Hobson's study of 265 boys and 260 girlg in the ninth grade he
found, through uge of the -Kuhlmann-:-mde‘rs:m E. Q. Tost, that girls showed
P significent supe:iarity_.ia

Sovoral sbudies inoluding Stroud and Lindquist®s have éﬁdeﬁoed a
change frem girls' supsriority to boys' superiority as thsy grow older.
They Pelt this might be dws to the high sohool ourriculum which was geared

- Vyioserioraft, ope, city, Ppe 2427,

12w, ¢, Olson. child Development, Second Ed., Bostons D¢ € Hoath
and Coey 1969, pe 156, —

135, r, Hobson, ®Sex Differenses in Primary Mental Abilities,”
Journal of Educational Hosoarch, 411128, 1947,




dloiser to the interests of: boye‘u‘ One study indioated that pre<school
givlg were superior to preeschool boyds during early ohildhood there was
no difforonce between the sexes; during pre=adolescence the girls agsin
showed superioritys but thereafter unbil the end of the teens the boys
wore supsrior on camposite test soores. 16 ‘.Eennan folt that ability

differendes were mosi; apparent at older age lovels, 8

We have disoussed gensral intelligence and achievement but the
differences botween the soxes on parbtioular sbilities tend to be larger
and more a.‘fgnifican‘h than the differences on tests of ‘general intels
; lige'x.;eeg]‘? Garrett conours in that v feels that abubréoct intelligense
brsdlks down at 4high sohool and college levels into & mumber of?#el&tiva!y
indepéndent factors snd he would profer tests designed to neagire gpecial
abilities yuther than those ééé&gﬂad 40 megsure general abiiitﬂ.émm
Ist ud thon ém;::a two speoial fields in. particular, language arts and

nathematioss

MUstroud, ope ity Ds 666

; 16ppioda Kiofor Merry and Ralph Vickers Merrys Ibo First Eiret Iwo
Dooades of Life, Second Ed. Now Yorks Harper and Brothersy 1968, Do 261e

3-6Terman, loo, oite

17pavid P. Ausubels Theory and Probloms of Child Development,
Now Yorks Greens and Strattoliy 1956, Pv 290,

: : 133, By Garvett, “A Developmental Theory of Intelligence,"

oholegical Studies of Human Develomment, Reymond G, Kuhlen and George
By Eﬁampaon, editorss Now York: AppletoneCentury=Crofts, Inasy 1962,
Ps 184, . i




Sox Difforences in language . Arts

; Haarly all studies sli‘din. that 'éhéré is a 'szignificafn;b d‘i?f‘fe‘z‘enoa;
fawring the girls z’.n raading; vooahulary, English uaage, ooy . Thig ‘;sex
" dirferenea is apparerrtt in some language arts arsas as aarly ad ten mnn‘bhe
, of age whon girls may begin to talky boys usually begin 1«&9:.19 Théy
~ maintein throughout lfe this supsriority gained by »éaily-speéking.m
Thig verbel fluency is further evidenced in that it is known thire are

.meny-imore boys who ebulter than there ere girle,*t

Powpli's gecond study of 3561 ahildren from Ohie's emall urbar
‘sohools in grades four tlirough eight inticated that in one~fifth of
tshe compariaons made usﬁ.ng bhe california Tegt of Mental Ma'&urity and
the ¢alifornie Aohievement Test Battery the boys were favored, buk Sev
signifioantly, All those with I, Qu's bolow 76 were sliminated in this
gtudye Olrlg exoelled in reading, Because the semple was divided .ixﬁ:o
Mﬁ;@. averago, and overeachievers this might then be explained that
unrié;fe;‘aohieving girls did not undersachieve as much us did unders .
aohioving boys."?2

191b1d,
20Bernard; 1gce cite
alTeman, Lps ei'k.. Pe 10729

: 38Mmin Powell, Henry QtConnor, end Kemneth M, Parsley, dr.,
“further Investigation of Sex Differendes in Achievement of Underw,
.Averago, aad Over=Ashieving Students Within Five I, Q. Groups in Grades
Four Through Bight,"” d'cumgl of Eduoa,bi.enal genrsh, 5712686270,

" Jenuary, 1964, ,




10
Although Lincoln ddes not show statisties concerning hiﬁ,data he
contends that girls are guperior hy a small imrgin in roading and epslling
a% the elementary levely and that they have & dac:;ded advaﬁtage'in lengunge
and composition in both the elementery snd high school levels:®® Olaon
sorvobovates thid, finding thet girls surpass boys in reading compreliension,
.'&ocabulaxy, and besic language skills on the elementury lovel end in reading

on the secondary level.g"" Girls continue this superiority through 'aonageags
In 8 number of investigations of library' oiroulation it was found that

, , ‘ 26
girle road many more books than boys do.  We 6an not, however; say
whether this is u cause or an effect of their reported superiority in

~ Only ons study was found by this writer bhabt contradicted the above

' t‘inding 1Y _Jerdan in his study of 19,000 s'buéen‘hs from North Carolins,

using thﬁ High Sobool Senior Exeminabion, found there was no significant
difference bebtween the sexes in reading on the high school levelg the -

sexes wore found to be equal on their knowledge of literstursy but ,girls

dia aitcél'in Bnglish vsage where only 29% of the bpys were equal to or better
than a1l girle,2?

: 232, A bingoln, 5;?& Differenges in the Growth of Amerigen
Johool Children. Baltimerep Warwiok and York, 1927, p:"i's .

%%ol¢0n, loos oits
RBMorvy, ope oites Pe 262,

geLuellu Coloe rcholo of. Adolosqences New York':‘ Rinehart
and Cos, Inoe, 1964, p‘zﬂﬁ"‘ﬂse . —
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Ausubel felt that language differences between the sexes were more
pronounced in lower soclo-sconomic groups than in the higher socio=aconomic

groups.

An expianation for this superiﬁrity might be tlhie fact ﬁhgt in our
society boys are encouraged ab an early age to go oubside and pértioipate
uin active play while girls often stay inside where there is apt to be a
greater questionwanswer companionship betwsen mother and daughter then

between either parent and son,29

Caution is needed in the interpretation of the results of reading
tests cited because most reading investigations showing girls superior
are made with speed reading tests, In other kinds of tests girls are

superior in verbal fluency rather than in verbal meanings.so

Sex Differences in Mathematics and Other Fields

Boys have usually been cited as being superior in ability and
achievement in methematics. Research findings do vary as to the ages of
superiority and they also differ somewhat on achievement in the various

branches of mathematics,

28Ausubel,‘gg. olte., pe 528,

29Dorothea MoCarthy, "Some Possible Explanations of Sex Differ=
ences in Language Development and Disorders,” The Journal of Psychology,
35:167-158, 1963,

30Terman,_gg. citey Do 1071.
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The least aomplicated results are the findings by the Merrys which
indicate that boys in -primary grades begin to excel the girls not only
 in mathematiocs but in spatial relations snd mechanical ability.as well,

and that their superierity centinues through college.31'

Boye are favored in arithmetio sccording to Pomli and*ﬂléongaz
Bernard disagrees in that his findings indicate at the age of -elght
zirls. excel the boys in mathematics and that by age fifteen the boys

otboh up end then excels .He also judges boys superior in space relations
33

and mochanical reasoning.

| Lincoln finds the se'xe’s are equal. in both aritimetic and-algebras
but tHat the boys show their superiority in ggometry_.%' ?Iﬂ?'the'--‘-Norbh
Caroling high school studjf the difference in algebra and geemetry was
found to be very small, but favoring the boysj there were alds indications

of ‘thie boys excelling in general science and hiq‘bory..sa

31Merry. loc. 3;13.

32powel11, 0'Connor, aml Parsley, loos oitsy Olson, _}_gg, oit.
%3Bornard, loc. oite

%Lincalin. Jloo. cit,

85 0rdan, Joo. sit.
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Several authors®® féel that the most important conelusion: thﬁt
¢an.be drawn from all kstudie‘s concerning sex differences is that. the
difference botweon the sexes is much less then the differense within each

802,
Why . Sex Differences?

History has recordéd insiiss end achievements of large. mmbers of
men, buk very few women, who:have heen successful in their chosen fields;
yatall studles of school achievement show girls have betber -records than
boysi ' Several reasons for this ere edveanced: our oulfhuzré has not given
women &n equal opportunity; the:inborn nature of girls makes thém superior
. along vorbal, not aotion, linesj the faot that girls mature eéxsl—ier shows on
solioe] grades, or the girls naturel "feminine” traits of deocility end
submigsiveness help them in:gchool but: hinder them in affairs of the
wcﬂd..s"_ Porhaps one oy o combination of these reasons explains_ Box
differences of achievement buby

antil moyre evidence is available it is impossible to decide. to
 what extent sex differences in variability ave atbribiiteble to
such genuine determinants as genlo end relevent environmental

fachors, on ons han%, and: 4o, purely extraneous considerations,
on the other hand.d |

3616ona Es Tyler, The. Psyohology of Human Differences. New Yorki

AppletoneContury«Crofts, Tno,, 1956, p. 2653 Bernard, eps« 3&1_:_;. P« 289}
Merry, 23:1 gé-iiy Pe 261, '

S?Tylér. 220 ﬂ-; PPs 248‘250.

38 susubel, ope 9it,, Pe 591
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Others are concerned with the reason for dex differencesy Bernard feels

thabithey might better be attributed to differences i interssts and

sotivities rather than %o a direct biological oause.sg

" One theory which is-interesting suggests the possibility of
chemical differences in ma‘l,e“ and femele brelns, Another theory is that
“$ho ‘game thinking apparatus housed in a fomale might work differently
from the wey it would housed in s male.*40

Earlier studies then indioate that there is little differénce
between the general ability of girls aml the genoral ability of boys.
If there is some superlority of achievement of girls thé boys catoh up
or surpass the girls later on. - Girls show superiority in reading and
language while boys eppear better in science and mathematiocsy especially
in later school yearss The differences whioh do ecour do not seem to have
any general explanation althq!ig}}'thsories indicate both phyeical:and

social reasonss

39331‘!15!'(1. R’Q.&&k‘ pe 200,

“0gmram Soheinfeld, The New You end Heredity. Fhiladelphias
Jdes By Lipincott, Co., 1960, p+ 345. ‘




. CHAPTER III,
METHODS AND PROCEDURES

In order to examins the problems of sex differences in ability and
aohievement over a period of years it was necessary to seleat a population

in whioch some measurements of abilities and achievements were available.

Students at the Hermantown High Sohool, Duluth, Minnesota, Indepens
dont School Digtriot #700, were used in this study. The school particie
pates in the Mimiesota Statewide Testing Progrem and has dats available
on the “LorgeaThorndike Intelligence Test, the Differential Ap‘bﬂ.tﬁde Test,
and the Iewa Tests of Bduoational Development,

. In view of the problem of cbtaining measures of abilities'and
sohievement over & period of years, the date available an& uged in this
study to determine whether or nobt sex differences do eccur in abilities
end achlevement as indicated by standardized test results are Pestrioted

4o the abovo mentioned tests.
Selection of Sample

Students at the Hermantown Sohools attend e consolidated. school
with g grade enrollment oi“ about 1300 and a junieresenior high school
enrollment of 700, This independent school distriot, located in & rurale
suburban area just beyond the oity limits of Duluth, draws its setudents

from mayy types of homss., A small portion comes from homes where agriculture
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38 'st111 the main sc;uroe of incomss aboub an'aqual numbeif'..eome's' from hemes
whore “the father may be olassified 68 a professional, Another emall
. group of femilies own and operate their own buainesses‘ in the eommuniﬁ&-.
" A large mmber of the students are children of United States Air Force
personnel with varied educetional, sociel, and culturel backgrounds. The
greater portion of students coms from the “middle olass™ wagewearner type
of home, A few Indians snd Negroes are included in the schesl eirellments

Students in the gradua-biné olasses of 1965 through 1969 who had been
administered the Lorge«Thorndike Intelligonce Test, Level 4, Verbal Battery,
in their seventh girade constituted the population used in this: study.

Table I in the Appendix shows theA frequency of I+ Qs scores derived from

this testing of 240 girls and 263 boyse

Those members of the olasses of 1965 and 1966 who had also taken
the Lorge<Thorndike 1ntel}.igenc? Test, Lavel 6, Verbal and Nonnv,e?rba.\l
Batterieg, in the eleventh grades the Differential Aptitude Tests in the
olghth gradey and the Iowa Tests of Eﬁuc‘ationai Development in the ninth
and eloventh grades were then used as bthe group from whioh to select the

‘mabohed semple for the second and third phases of this studys

- Matohing was done using the seventh grade Lorge-Thorndike Tés‘t,
Verbal Battery. Fifty-four pairs were chosen so that the I. Q.'s would
not diffor by more than two I. Q. pointss Thirtyssiz pairs were perfectly

matched while the remaining eighteen pairs differ by only ome I. Q. point,
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The standard error of measurement in I. Qe points for this form of the Lorge~
Thorndike averages 4.6 8o that the two point difference which was seleoted
a8 a oritorion end the eotuml one point difference of these pairs would .

be negligibles! These pairs are llsted in Table II of the Appendix.
Togting Instruments
A« . The Lorge=Thorndike Intelligence Test

The LorgesThorndike Iitelligence Tests are administered at Hermane
town High School under the Minnesote Statewide Testing P&'agra\'m;as they
are in many area schools so that comparisons with other schools could
readily be made, These tests have been found to be Mghly ‘oprr‘ele.ted
with other widely used instiuments so that previously mentioned studies
could be compareds The verbal battery abt the seventh grade .level has &
correlation of +88 with the Californis Toats of Mental Maturity and of
,-8}5 with the Obisg at the alaventh grade level these correlations are
B3 and .84, respeotively, Wie Gorrelations of the nonsverbal battery.
with the California Tests of Mental Maturity et the seventh grade level
BrS 73 aﬁd «66 and at the eleventh grade level they -are +74 snd ‘70.»42

This would indicate that results using otheyr tests would probably be

4l1pving Lorge and Robert L. Thorndike, mz.ggg. ¥gnuals Bostons
Boughton Mifflin Co, 1957, ps 9. Table 2 shows a teyalue of gero for the
LovgesThoyndike Test, level 4, given in grade sevenj this indioa:hea the
matohing wae acourate, there is no difference between the means.”

427pid., p. 13.
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- relatively similar. Tests in the LorgesThorndike batteries are measures
of ebstract intelligence expressed in verbal, pietorial, disgrammatic,
ém,l, numerical, symbo'l,s.‘mv School aohievement is also expressed. in these
symbols making these tests suitable oriteria for evéluating classroom

. ability, The gtandard errors of 'meémﬁmeirb of this test for the none
verbal battery, seventh grade level ig 7:1 I. Q. pointe; at the eleventh
gradd ‘level it is 64} pointsj for the verbal battery ‘geventh grade level

it 16 4,6 Ie Qy points; and at the eleventh grade level 641 pointad?

Frediotive validity of the Lorge=Thorndike batbery showm in one
ninth grade study indicated a correlation of .672 botween Level 4 admin-
‘{stered in the fall ef the yemr and achievement measured . through grade

sverages the following spr:'uxg-.‘-"5

Two methods of determining the reliability of the Lorge=Thorndike
| Pogts wore used with the fellowing resultss

lavel  Grede ' [Batbery  Albeform’®  Oddesven'’
4 7 Torbal 865 929
8 11 Vorbal .858 862
5

11 . Non-verbal +848 2908

The reliability and validity of the Lorge«Thorndike Tests:seem

edequate for use in this study.

. 44 45
“®1pid, | “Ibides Po 9 . Ibids, pe 164

487bide; pe 7o ' ‘ul.bid,u Pr 8o
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B, The Differential Aptitude Tests
The use of a comprehensive test battery goes along with Guilw

fordts idea that intelligence must be broken into various components:

« « «0n0h intellectual ctmponent or factor is a unique ability

that is needed to do well in a certain cless of tasks or teats,

As a general principle we find that certein individuals do well

in the tests of a certain class, but they may do poorly in the

tests of another class.?
Varied aspeots are covered by the Differential Aptitude Tests, thus giving
& broadey field of camparison between the sexes, Sex differences in some
abilities were found here, indicated by the review of literature. Sex

differences have alrsady been indicated by the authors and publishers

of this testj therefore, percentile ranks are figured independently for boys

and girles ueing national norms. Developers of the tests have found there
are sex differences between different aspects of the test, and the authors
feel some of these differences are sizeable and of considerable importance
in vocational planning. Separate norms are given in order that the
counselorst work may be of greater s.'lgnfi.ﬁ.oa.nce.4"9 In this study rew
scores wera used so that actual porformance of the sexes on the various

tests within the babtery could be compared.

487, P, Guilford, "Three Faces of Intelleot,” The Adolescent=-
A Book of Readings, Jercme Ms Seidman, editor. New Yorks Holt, Rinehart,
‘and Winston, InG., 1960, ppe 199200,

4969orge K. Bennett, Harold G, Seashore, and Alexender G. Wesmen,
Manual for the Differential Aptitude Test, Third Ede New Yorks The
Psychological Corporation, 1959, p. 2l.
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Tests inecluded in this battery are verbal ability, numerical
ability, abstract reasoning, space reasoning, mechanical ability, clerical
speed and accuracy, and the ver-num (verbalenumerical) totalw=s raw score

total of the first two tests considered to be an indication of general

olassroom ability. The following standard errors of measurement have been

camputed for the eighth grades these are given in row score pointsi |

Test Boys Girlsso
Verbal Reasoning 3.7 249 .
Numerical Ability 2.8 2.8
Abstract Reasoning 348 o4
Space Relations 6549 743
Mechanical Reasoning 540 5.4
Clerical Speed and Accuracy 4,2 3.3

The Differential Aptitude Tests have been correlated with various parts
of the Iowa Tests of Educational Develomment to show the relationship between
this aptitude battery and an achievement batterys Rather high correlations
for girls are shown in all bubt the clerical speed and accuracy test. The

correlations for boys are somewhat lower.51

Ce The Iowa Tests of Educational Development

The first two testing instruments used estimated the abilities of
the studentsj however, an achievement test must also be used for these
students in order to see what the student has already learned in a particular

fleld or fields. In judging echievement one must consider the factors of

soIbido‘ Pes 67

511bid,, pp. 56=57.
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mobivabion and offort that will affect the progress of individuals in

the gample, Many believe that girls are more highly motivated in the
olassreom and will bherefore show better achievement on stendardized

tests.

_Telsts whioch Lave correlated favorably with the Lerge~Thorn=
dike Intelligence Tests have also correlated well with the Iowa Tests of
" Bducabional Development, the achievement battery used in this study. 4t
the ninth grade level the Iowa Tests of Educational Development and the
Califoraia Tests of Mental Maturity have a correlation 6:6‘ 593 and at the
eloventh grade level a correlation of +78ls The correlation between the

Iowa Tests of Educational Develomment and the Otis for grade nine is _.799.52

The Iowa Tests as originally constructed yielded a reliability
ooei‘fieiént; of «91 and this standard has been mainbained in the later
forus whish were used in tesbing for this study.®®

Reliability coeffiocients are available for the various versions
using the split halves technique as well as a comparison betwsen differant
versions of the test. In the derivation of the standard seoores the standard

s

error of measurement averages l.5.

sascience Research Associates, ITED the Iowa Tests of Educational

Development, Manual for the School Administrator. Chiocago: Soience
TResearoh Agsocoiates, 1nGe, 1963, Pe 226

531bid., p. 23.

e—.

541bide, ps 25.




22

Data concerning the scores of individuals used in this study were
obtained from the permanent record cards in the school's files. Over

50% of the tests were administered by this writer.

Hypotheses

Using these samples which have been described and the testing
ingtruments listed the following hypotheses were considered:

-Ye there is no significant sex difference in general verbal

intelligence between boys and girls taken from the same
enviromenty

24 within a select matoched sample taken from the above
population no significant sex differences in general
intelligence or in general achievement will be found; and

3¢ within this same matched sample no significant sex differences
oocur in particular aptitudes and achievements.




CHAPTER IV,

RESULTS OF THE STATISTICAL ANALYSIS

Hypothesis 1

The first hypothesis the writer proposed was:

there is no significant sex difference in general verbal
intelligence between boys and girls taken from the same
environment .

TABLE 1,

t=VALUE FOR LORGE-THORNDIKE INTELLIGENCE TESTS
I. Q. SCORES, VERBAL BATTERY
GRADE 7, TOTAL POPULATION

Vorr Baors .|
' Girls Boys twvalue df Signe

Verbal, Grade 7 109.48 | 108.66 034 | 200 N.S.

Using Fisherts table%® we find the null hypothesis must be accepteds No
significant sex differense occurs in the performence aspsct of mental
abilities of girls and boys tested at ths seventh grade level with the

Lorge=Thorndike Intelligence Test, verbal battery.

56Benton Jds Underwood, ete ale, Elementary Statistics. New York:
Appleton=Century=Crofts, Inc., 195¢, pe 230«




Bypothesis 2

The second hypobhesis to be tested wasi
within a seleot matohed sample taken from the above

population no significant sex differences in general
intelligence or in general achievement will be found.

Fifty=four matched pairs were used to determine if there were
significant differences hetﬁaen girls and boys for the following tests:
General Intelligence
Lorge=Thorndike, Verbal Battery, level 4, Grade 7
Lorge«Thorndike, Verbal Battery, Level 5, Grade 11
Lorge~Thorndike, Non-verbal Battery, Level 5, Grade 11
Differential Aptitude Tests, Ver-num Total, Grade 8
Genoeral Achievement
Jowa Tests of Educational Development, Composite 1=8, Grade 9
Iowa Tests of Educational Development, Composite 1«8, Grade 11
Because the groups were matohed the date was computed by use of
an appropriate "t” test; the directedifference method as described by
Underwood was used,5® Significance levels were determined by use of
Fisher's table. According to this table the tevalus for 53 degrees of
freedom of this study will necessitate the use of 50 degrees of freedoms
The value of t at the 5% level of significance is 2,01 and at the 1%

67

lewvel it is 2,68, A positive t»value will indicate girls have the

561p14., p. 167,

57Fisher and Yates. Statistical Tables for Bilological, Agricultural

and Mediocal Researche. Edinburght Oliver and Boyd, Ltd., 1983,
Teble 111,
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advantage while e negative t-value indicates the difference favors the
boys,

All of the tevalues in Table 2 support the null hypothesis and
we may assume that in this mﬁtched sample there is no significant sex
difference in the verbal as well as the non=verbal aspects of the Lorge=
Thorndike Intelligence Tests« Table & also supports the null hypothesisg
there is no slgnificant sex difference in general intelligence as
measuwred by the Verwnum (verbal=snumerical) totals of the Differential
Aptitude Tests. Table 4 indicates there is no significant sex difference
in general achievement as measured by the oomposite scores of the Iowa
Tests of Educational Development at both the ninth and eleventh grade
lovels. Therefore, the null hypothesis is accepted~=no significant sex
differences in general intelligence or in general achievement were

found.
 Hypothesis 3

The third hypothesis of this study wass

within this seme matched ssmple no signifioant sex differences
ocour in partioular aptitudes and achievemsnts.

This hypothesis can be divided into two parts<=that of particular aptie

tudes and that of ashievement in speciael areas,

Concerning ourselves first with particular aptitudes we will

examine the results of the six tests in the Differential Aptitude Tests,




TABLE 2,

~VALUES FOR LORGE-THORNDIKE INTELLIGENCE TESTS
I, Q. SCORES, GENERAL INTELLIGENCE
54 MATCHED PAIRS

26

| Mean Score
Girls Boys | t~value daf Signe
Verbal, Grade 1l 108,89 108,70 «116 50 N.S.
Nonsverbal, Grade 11 | 112,09 115.28 =]1,848 850 NoSe
TABLE 3,

t=VALUES FOR DIFFERENTIAL APTITUDE TEST
RAW SCORES, GENERAL INTELLIGENCE
54 MATCHED PAIRS

Mean Scoge
Girls Boys’

t=value af Sign.

Vorenum total, Gre 11| 34.41 32,37 1,329 50 NeS,

TABLE 4,

+<VALUES FOR IOWA TESTS OF EDUCATIONAL DEVELOPMENT
STANDARD SCQORES, GENERAL ACHIEVEMENT
COMPOSITE-TESTS 1-8, &4 MATCHED PAIRS

| Mean Score
Girls Boys tevalue af Sign.
Grade 9 13460 13.28 +488 60 N.S.
Grade 11 17.24 17.41 =301 50 NeSs
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Table 6, Girls show an advantage in verbal reasoning but it is not
gignificant, Although boys may have slight advantages in abstract

and space reoasonings, they are not significant,

However, the last two tests in this battery suppert the theory
that certain aptitudes will show significant differended. The t=value
for mechenical ability is sufficiently high to show & signifiocant difw.
ference at the 1% level in favor of the boys. Clerical spsed and accu~
raoy resﬁlﬁa show almost as great an advantage for the girls as mechanical
ability does for the 5oys. In this test the girls oub=perform the boys
abt the 1% level of significance. Scores for the Differential Aptitude

Tests can be found in Table III of the Appendix,

Signifioant differences do ocour in particular aptitudes. The

null hypothesis is rejected.

Tuxning iuen o achievement in special areas as. tested by the
Iowa Tests of Educational Development (see Table 8) we find that boys at
the ninth grade level oxcel the girls in social studies background, but
not significantly., However, there is a significant difference favoring
the boys shown at the 1% level in Background in Natural Soiences and

abt the 5% level in Quantitative Thinkiﬁga

Girls on the other hand show an advantage in all aspects cone
cernod with the language arts end reading., These differences eare not

significant in General Vocabulary or in Reading of Sooial Studies and



TABLE 5.

4»VALUES FOR APTITUDES FOR SPECIAL AREAS AS TESTED .
WITH DIFFERENTIAL APTITUDE TEST, RAW SCORES
GRADE 8, 54 PAIRS |

MATCHED ACCORDING T0 I, Q.
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. Moan Score
_Test " Givis | Boys | tevalue | df | Signa
. Verbal Reasoning 17.54 15,61 1,986 60 NeSe
Numerioal Reasoning 16,89 16.80 «079 60 N.Ss
Abstract Reasoning 26437 28426 »1,185 50 NeSe
Space Reasoning 37494 40,15 « 598 60 N.S.
Mechanical Ability 23.31 34'.54 4,802 60 01
Clorical Speed and . |
Agouracy 49486 44,66 342358 60 01
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TABLE 6,

#=VALUES FOR SCHOLASTIC ACHIEVEMENT IN SPECIAL AREAS
AS TESTED WITH THE I0WA TESTS OF EDUCATIONAL
DEVELOPMENT, STANDARD SCORES
GRADE 9, 54 PAIRS
MATCHED ACCORDING T0 I, Q.

‘ Mean Score :

Test Girlg Boys | twvalue df Signe
Background in . . ,

Soclal Studies 13,13 14,08 «1,608 60 NeSe
Background in | ' .

Natural Sciences 15,43 15,52 «3.,084 §0 +01
Correotness of . \ , .

Expression 16433 12,72 4,440 60 .01
Quentitative Thinking| 12.41 18,94 | ~2,420 50 <08
Reading in

Social Studies 12,17 11,65 «639 50 NoSe
Reading in

Natural Seciences 12,50 12,35 «184 50 N.Sa
Reading Literature 13.04 11.22 2.697 50 <05
General Vocabulary 13.48 12,83 1,189 50 HeSa
Use of Sources of

Information 13,78 11.89 24482 50 +06 -
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Reading of Natural Soiences. Significent differences occur abf the 5% level
in Reading Literabture end Use of Sources of Informstion while the girls show
e decided superiority (1% level of significance) in achievement in Correct=
ness of Expression as tested by the Iowa Tests of Educetlional Developmment

in grade 9. 8cores for these tests are found.in Table IV of the Appendix.

© o Using this seme battery of tests in 1ts senior high sohool form

wo' £ind (Table 7) that boys now excel, but not signifiocantly, in the Reading
of Natural Sciences. They now excel at the 6% level of significance in
Background of Social Studies, and at the 1% level of significance in
Baokground of Netural So ienc‘es and Mﬁitative Thinking, Boys hed already
shown superiorlty over girls"bo some exbent in these ereas at the ninth

grade level.

Girls still excel in language arts and reading but now at the
5% level of significence in general vocabulary and at the 1% level of
significance in Correctness of Expression. They still excel in Reading
" of Sooial Studies and Reading of Literature and in Uses of Sources of Infors

mation but not significantly. GScores may be found in Table V of the Appendix,

The second part of the third hypothesie is rejocted as there are
slgnificant differences in the achievement between the sexes as tested by

the Iowa Tests of Educational Development,

Not only do these differences occur, but their ratios of gignificance

as tested by the lowa Tests change during e period of two years. Table 8



T»VALUES FOR SCHOLASTIC ACHIEVEMENT IN SPECIAL ARBEAS

TABLE 7.

AS TESTED WITH THE IOWA TESTS OF EDUCATIONAL
DEVELOPMENT, STANDARD SCORES

GRADE 11, 54 PAIRS

MATCHED ACCORDING TO I. Q.
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| Mean Score
Tesh 7 Girls Boys t=valua df Sign,
Background in «

Sosial Studies 16,21 17.566 ~24113 50 «08
Background in .

Natural Seiences 16,72 18.89 «34273 50 «01
Correatness of .

Expression 18452 15.66 5.810 50 «01
Quantitative Thinking| 15.04 18,00 w3.262 50 +01
Reading in

Social Studies 16.80 15,81 1.181 50 NeS,
Reading in |

Natural Sciences 15.66 15.96 - o455 50 N.8,
Reading Literature 15.69 14.686 1,552 50 N.S,
General Vocabulary 17,70 16,54 2.219 50 +08
Use of Sources of

Information 16.63 15,15 «562 50 NeS,




TABLE 8,

COMPARISON OF tw»VALUES FOR SCHOLASTIC ACHIEVEMENT

IN SPECIAL AREAS AS TESTED WITH

THE IOWA TESTS OF EDUCATIONAL DEVELOPMENT
GRADES 9 and 11

33

t»Values , _Significance

Tost Grades O Grade 11 Grade 9 Grade 11
Baokground in

Social Studies »1 4608 «24113 NeSs «05
Background in

Natural Sciences «34064 «3.273 .01 01
Correctness of

Expression 4.440 5,810 01 +01
Quantitative Thinking ~2.420 34263 +05 +0l
Reading in

Social Studies «639 1,181 Na.Ss NeS.
Reading in

Natural Sclences +184 « 4455 NeSe N.Se
Reading Literature 2,697 1,552 +05 NeSs
Genereal Vooabulary 1,159 2.219 NeS« +08
Use of Sources of

Information 2,482 +562 «056 NfS.
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will show that in only four areas was no change of significance indicatedse
Background of Natural Sciences, Correotness of Expression, Reading of
Social Studies, and Reading of Natural Soiences. In three areas the
level of significance was refined or significant differences appeared
in the eleventh grade=-Background of Social Studies, Quantitative Thinking,
and General Vocabulary. Only two areas showed a change from a 5% level
of significance to no significant difference--Reading Literature and Use

of Sources of Informetion,

In sumaery of the analysls we cen say that the first two hypotheses
were supported by the data collected for the total population in the first
and for the matched pairs in the second thus no significent sex difference
occurs in gemsral intelligence and achievement, The third hypothesis is
rejected as the dete showsd significant sex differences do ocour in two
aptitudes as measured by the Differential Aptitude Tests and in various
areas of achievement as measured by the Iowa Tests of Educational

Development,



CHAPTIER V.
INTERPRETATION OF THE STATISTICAL ANALYSIS
Intefgratation of the Data

Porhaps the most significant feature of this study is that its
longitudinal nature indicates that in the shork period of four years
changes did oceur. By exemining the eight tables of the previous chapter
it can be noted that mearly all the changes which occurred were to the

adventage of the boys=~even though some of these changes were very minor.

- Bayley, in the Berkeley Growth Study, has found that the intellect=
ual growth spufﬁ occurs betwsen aboub ten and twelve years of age or

before the adolescent aﬁurt of physical growth in boysos8

"‘Thrdugh’resﬁlta
of this present study 1% would seem that this intellectual growth of boys
ocours a little later and that it mere nearly parallels their physical
_growbh patterns A number of sources cited in Chapter II (pages 7 and é)

support this theorya

Basing judgément upon the mechenical ability test of the Differential
Apbitude Test and the soisnos and mathemsbioal tests of ths Iows Testd of
Bducetionasl Development it would seem that much more can be expected f%om
boys in the engineering=scientific research fields than can be expected

from girlse.

58Nhnqy Bayley, "A New Look at the Curve of Intelligence,” The
Adolescent==A Book of Readigﬁ_, Jerome M. Seidman, editor., New York:
Holt, Rinehert end Winston, inc., 1960, p.-187.
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Let us exsmine secme possibie reasons for this superiority in one -

" of these fields=~-mechanical ability. Is this a result or & csuse of our
oulture? Ai‘e boys better able to answer the questions in this test be=
deuse they hwe dinkered with motors, etc., as a natural interest of an
Amaricen youth of this era, or do they do better because they have this
inborn ability? If girls in owr society were interested in mechanioes and
had worked on model cars, teken clooks apart, helped fix Mother's appliandes,
helped repair the femily car in entioipsation of driving, would they, too,
rank higher in this test? These questions cannot be enswered and the fach

"yvemains that testewise the boys have displayed & continuous and decided

advantage in this area.

Chapter II indicated some reasons why girls seem to be superior
in verbal areass This superiority was maintained in this testing in the
areas of general vocabulary and correctness of expression. The boys

soomed to advence more during this pericd of time in the fields of reading.

The clerical speed and accuracy test of the Differential Aptitude
‘Tesi‘; showed a distinet advantege for girls, This test, which consists of
e practice and then the test proper, does not as it might suggest inolude
items of a stenographic nature. The test which consists of rapidly choos=
ing a given number from a group of numbers might indicate the girls are
mere able to do routine work. Because the test emphasizes speed rather

then acouracy some good academlc students are too cautious and score low.59

59399119%. OPe 9}&09 Pe Be
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Boys in this study followed the pattern of early studies indi
cabing an excelling in mechaniocal abiiit;‘..es, quanbitaf:ivé .'lshinking,
background in natural sciences, and background in sooial studies. Can
this bo considered reason for adult male success in meohanics, engiﬁeering.

medicine, politics, etc.?

In turn the girls supported earlier findings in that they excelled
in cqzﬁz;qq‘h_néag of expression, reading of literature, anl vocabulary,
Clerioal speed and acouracy abilities also showed e significant differences
Perhaps, this masbery of language is why our seoroterial field seems to be
~deminated by wemen=wwomen who correct the boss's errors inm hig &1o’cation,
Wle st;oial correspondence for him, and many times do a public relations
servide as receptionists Industry looks for women to work on théir
assembly linesjy. ean this; be a result of thelr superiority in clerical

speed and accuraocy? |

Table 8 tends to support statements from Bayley, Olson, and
Wozéneraﬂ; that boys seem to achieve later than girls. The longitud=
jnal study shows that the ohenge in gemeral intelligence as tested by the
Lorge=Thorndike verbal babtery moved slightly toward the girls'! favor while
genarai achievement as tested by the Iowa Tests of Educational Develomment
moved toward the boys during this period of time from ninth to the eleventh
gredes It would be natural then to expect, as did edour, that achievement
‘i.n speclal areo.é also became more favorable to the boys.

What influence would more extensive research along this line have

in school placement? Would a follow-up study of those members of the
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sample group who continued their academic work in college or went on to
trade sohool show greater changes in twvalues? Would boys continue to
advence? The value of the longitudinal study might then be far reaching
in our eduscational system, supporting theories that boys are not ready

for school as early as girls are.
Limitgtions of the Study

.Certain limitations influence the findings of this study and might
Yaise some questions: |
l. UWhat results would ocour with the use of othor testing
instruments?
Even though the testing instruments used in this analysis have been
favorably cerrelated wibh other well known instruments, a difference
might ocour because of the testing sophistication the sample had for
‘these particvilar types of testse
2. TWhat results would have been gchiseved if a group with a
different envirommental and oultural background had
. been used? .
Wore the students handiocapped because they come from a less "sophistiocated”
envirorment rather than ffcm a wealthier, larger school distriot? The
reader should be aware of the fect that these students are afforded mosﬁ
of the cultural advantages of a city schools Perhaps the boye in this
‘enviromment ere more apt to have had mechanical expsrience very early

in life beceuse of the trensportation problem of living in a rural=
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suburben area; this could influence certain scores in this testing,
Studies from similar groups of students in the Duluth public and
parochial schools and in other area schools would bring considerably
more information on the subjeot of this study.

3+ Why did the Lorge«Thorndike show so much higher a mean
I. Q. for the non»verbal battery than for the verbal
battery for both sexes (Table 2), but especially
for the boys?
Does this go back to the type of environment that these students come
from or might this show up in otherl groups as well?
4¢ That might have resulted if the pairs hed been
matched with a non=verbal battery rather than a
verbal batbtery?
This might have changed the significance of ths difference in several
fieldsy particularly in the mechanical ablility test and in ether nonw
verbally oriented testse
5 Would differences have occurred in the results if
matching would have been done at an earlier grade
level, psrhaps fourth or fifth?
Could sex role identity have ccourred by the seventh grade to such
an extent that the scores were already influenced by preferences
in special fields of abilities and aechievement? Perhaps this identity

would not be as well defined in the earller grade and would have made

the matching more acourate, considering native ability as a basis.

Implications for Further Study
The limitations of the present study susgest the possibility

of further study with three factors in particular that might be changed.
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A S'hudyc of striotly urban childrén or of small town students might
give two entirely different sets of results than did this rurals
suburban population. Because of the elose association of the Herman=-
town Schools and the Duluth Public Schools it might be most inteéresting

to see the results of a similar study in the Duluth system.

The second factor which night deserve consideration in the
fubure would be the beginning of such a study on & lower grade level,
Difficulties ocour here i‘ﬁ the population used because it is a rather
fluid population end the pumber in the sample would have been consid=
er’a‘biy smallers A larger system might give more opportunity to start
suoh.a study on the fourth grade level, ecarrying through the séﬁior

high school,

Use of different testing instruments might possibly influence the
results of such a study. A study in which the matching was done using

differemt oriteria might produce different resultss

It appears that most studies of sex differences in intelligense
hgve been very limited in scope, either subject matter-wise or time=wise.
Broader, longer range studies might be more valuable than those already

nade.

The statistical analysis made in this study has confirmed the first
two hypotheses which this writer proposed. The indications that there

is no significant sex differences in general ability or in general schieve=
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ment might then indicate that boys should be as successful in school as
are the girls. Both sexes should be equally qualified to go on to college

and the professions, choosing here the speolal areas where they excel.

In connsction with the rejection of the third hypothesis, it is
interesting to note that for every spscial area that shows signifiocant
difference et either the 1% or 6% level for the girls there is also
one for the boys. Thus with this balance of differences it isg not
suﬁprising that the null hypothesis ls accepted for general abilities
and genersl achievement. Two auwthors have indicated that they believe
the test construstors manipulete the items in general intelligence tests
so that no sex difference is evidenced., Scheinfeld feels the items that

girls do well in are balanced by items answered ocorrectly by boys.6°

Anastasi feels items that show a difference mey be deliberately eliminated

when the test is eons‘brue'bed.el If this is true than there can be little

value in the use of standardized test materials in a study of this kind.
No intelligence test exists which can accurately

measure the relative mental capacities of the two
gsexes. No such tests probably ever will be devised.

€030heinfeld, loc. cit.

6lanns Anastesi, Psyohological Testing., New Yorks Mecmillan Co.,
1954, ppe 1694170,
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And that being so, no one can say now, or will ever

be gble to say, whether the sexes are equal or unequal

in intelllgence, or whether either is superior to the

other 62
Porhaps Soheinfeld is right. Yet the differences we have thus far
found through those tests that are available can be important to both
toachers and parents. Will additional work with boys in language arts
and reading help them to be even more successful than they now are?
Will encouraging girls to engage in some of the less feminine acbivities

lead them into more of the teschnical fields?

The most impertant consideretion of all has not yet been mentioned
heres«we must never lose sight of the individual when we are considering
any of these results, It is doubtful thabt any one of the matched pairs
would follow the exact trend of the means. Caution in the use of this
or any study is of prime importance so that the individual being con~

sidered will not suffer frem being one of the mass,

These warnings and those of Powell who fesls too much emphasis
may be placed on sex differences without careful consideration®® should
cause eduoators, parents, eand others intérested in working with young

people to be extremely cautlous when considering these sex differences

625cheinfeld, loc oit.

63powell, O*Connor, Parsley, loo. cit,
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in thelr associations with youthe Hasty decisions based on sex differs
endés may loge for society a weman who might have evolved a oure for
cancer oi g men who might be able te fire the next generation with a

love for Shakéspoare,




CHAPTER VI
SUMMARY

A longitudinal study to determine whether sex differences ocour
in abilities and/%r achievement wﬁs underteken, Use was made of a group
of high school students who had taken part in a standardized testing
progrem because the results over a five-year period were resadily avail-

able,

Three null hypotheses were advanoed: (1) there is no significant
difference between the general abilities of boys and the general abilities
of girls,; (2) there is no significant difference between the general
achievement of boys end the general achievement of girls, end (3) there
are no significant differences between boys and girls in particular

abilities and achievements.

Through the use of the results of Lorge~Thorndike Intelligence

| Tests administered in grades 7 and 11, the Differential Apbitude Tests
administered in grade 8, and the Iowa Tests of Educational Development
administered in grades 9 and 11, fifty=four matched pairs were compared
throligh use of an eppropriate tetest. The results indicated that the
first two null hypotheses were supported=~there are no significant
differences in gemeral intelligence or in general achievement==but

the third null hypothesis was rejected==differences betwsen boys!

and girls' particular abilities and achievements do occurw.




The longitudinal aspect of the study indicated that the levels
of superiority in achievement of one sex or the other did ohange.
With only one exception these changes showed the boys advanced more in

their ashlevement than did the girls,
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TABLE I,

FREQUENCY OF I, Q. SCORES
OF TOTAL POFULATION

Tests L@rge-Thorndike, level 4, Verbal, Grade 7 Testing, Classes '65='69

X £ X £ X £ I £
142 1 146 1 94 5 97 3
140 1l 144 1l 93 3 96 8
139 2 141 1 92 1l 95 8
138 1 137 1 91 3 94 b
134 1 134 2 80 23 93 )
133 2 132 3 89 3 92 4
131 3 131 1l 88 2 9l B
130 1 130 1l 87 2 90 3
128 ] 129 2 86 2 89 2
125 4 128 3 84 1 88 4
124 3 127 4 82 1 87 2
123 - 2 126 3 81 1 83 1
122 7 125 3 80 1 81 1l
121 7 124 1
120 2 123 5

119 3 122 4 N 240 263
118 9 121 2

117 10 * 120 5

116 6 19 12 My 109,4793

115 9 118 5

114° 5 17 4 My 108,6662

113 10 116 6 '

112 13 115 7

111 4 114 2 t 034

110 8 113 7

109 11 112 7

108 11 111 12 X Girls' soores

107 8 120 10 :

108 5 109 8 Y Boys! scores

106 12 108 10

104 8 107 8

108 7 106 13

102 6 106 7

101 3 104 11

100 4 103 6

99 3 102 4

98 5 101 7

97 5 100 4

96 2 99 8

96 4 98 1l



Verbal Babttery

TABLE II.

I, Q. SCORES FOR MATCHED SAMPLE

LORGE-~THORNDIKE TESTS

Verbal Battery

50

Non=Verbal Battery

level 4 level 5 Level B
Grade 7 Grade 11 Grade 11
X ¥ X X X x X X x x X
130" 130 100 99 ~135 132 106 72 112 114 107 100
128 128 100 101 134 123 110 109 123 117 107 108
128 127 99 99 114 123 98 98 111 134 97 111
124 124 99 99 122 121 107 1lo08 127 181 112 114
124 128 98 97 122 132 96 110 103 128 89 111
121 121 97 97 110 125 115 100 132 120 125 107
120 120 96 95 122 119 108 112 105 13¢ 101 109
19 119 94 94 123 105 105 97 112 114 96 99
118 119 94 94 124 113 86 106 119 110 85 126
118 119 93 93 120 109 83 99 124 120 87 96
117 117 93 98 1i4 2115 104 99 126 138 113 122
117 1is 89 88 108 111 98 92 109 122 118 105
116 115 89 90 107 117 99 83 122 126 99 100
113 113 88 88 116 109 84 104 li6 125 90 126
113 113 86 86 1065 120 94 90 130 122 92 105
133 113 82 83 107 125 89 91 117 110 118 94
112 112 109 124 131 140
112 13 122 107 13¢ 118
112 111 118 110 87 144
il 1 111 110 107 116
110 110 120 119 122 121
110 10 117 122 101 127
110 111 114 111 125 112
109 109 103 123 110 124
lo8 108 112 107 117 123
108 107 114 114 128 109
107 107 110 112 119 124
107 107 106 107 118 118
o7 107 111 105 118 118
106 106 104 117 108 117
108 105 100 108 107 116
108 10¢ 110 98 122 103
Jos 104 113 96 116 101
105 108 104 116 115 111
106 105 103 107 108 117
104 104 118 103 130 99
104 104 _ 119 91 97 126
101 101 X Girls' scores ¢ 95 103 101

Y Boys' scores




TABLE III.

RAW SCORES FOR MATCHED SAMPLE
DIFFERENTIAL APTITUDE TESTS

GRADE 8
Clerical

Num ¢ Abst, Space Mech, Speed & VetitNum

__Ability Rease Reas, Ability Accureaoy Total

X y. XYy X3y XY XY XY XX

r_'\.

26 28 21 15 28 30 49 52 23 59 63 48 47 43
32 14 17 284 41 27 © 59 24 26 27 64 45 49 87
32 2 19 17 34 28 52 60 29 39 44 40 41 43
26 26 28 32 39 8§ 26 63 35 43 54 36 53 58
4 33 16 35 24 35 49 72 29 62 56 41 30 68
25 19 28 2¢ 38 38 56 77 39 46 59 456 B3 42
20 1%+ 17 20 28 28 32 57 18 38 53 48 37 37
21 15 23 21 21 26 37 48 31 28 3 64 44 36
29 15 19 19 43 25 64 15 38 35 56 48 48 34
16 12 18 26 - 36 34 44 35 43 19 38 48 34 38
24 21 25 13 34 34 3 27 38 32 58 50 - 49 34
23 19 19 18 81 32 40 47 35 14 75 51 42 37
19 22 21 17 28 33 59 18 32 42 43 40 40 39
25 15.. 19 18 30 31 47 24 18 36 59 43 44 33
33 20 20 2¢ 39 35 34 47 22 B2 57 43 4% 44
18 18 23 13 37 30 57 44 32 50 49 48 41 31
24 18 28 18 27 3 65 75 21 45 69 49 52 36
27 12 21 19 43 19 5O 27 19 46 45 30 48 31
27 20 13 22 13 39 52 28 2 61 657 53 40 42
i6 1% 20 15 31 31 34 49 32 28 57 50 36 26
19 20 14 18 39 29 55 61 27 44 33 40 33 38
20 14 14 20 22 38 24 42 25 30 52 43 34 34
15 18- 16 15 38 39 28 28 26 43 52 B0 31 33
i3 25 15 18 22 36 19 44 23 25 52 47 28 43
i7 20 25 23 32 38 57 14 25 39 56 52 42 - 43
i9 14 16 17 26 38 46 45 32 38 59 44 35 31
20 18 22 14 26 28 29 &8 26 23 61 45 42 30
i3 15 14 24 28 236 89 47 30 368 40 60 27 39
24 16.. 20 21 .32 31 22 &6 3 37 33 44 44 37
12 16. 25 23 23 33 24 65 30 17 57 &6 37 39
15 16 19 19 23 41 89 79 13 46 48 49 34 38
is 13 8 8. 35 26 66 6 29 22 50 42 26 21
20 7 19 12 30 5 48 9 22 6 57 51 39 19
12 17 18 21 36 32 39 68 25 51 48 47 30 38
7 9 13 15 19 19 52 26 10 35 51 40 30 24
19 18 20 15 36 24 74 8 33 4 55 41 39 33



- TABLE III, (continued)

GCleriocal
Vorbal Num o Abst, Space Meochs Speed & Vor-Num

Roasg. Ability Reas. Reas, . 4bility JAcouracy Total

£ ¥ x ¥ X Yy X Yy X Y X X X X
12 2% 10 18 7:25 31 68 22 B0 50 39 22 39
6 18 18 17 : 22 28 43 3 11 22 39 42 24 35
25 8 11 b5 : 25 22 47 16 33 31 40 38 86 13
23 16 23 20 33 30 47 48 15 43 46 41 46 36
14 11 13 9 20 29 19 3@ 11 44 62 B4 27 20
11 8 12 17 28 22 32 11 16 27 41 50 23 25
15 14 4 8 17 10 13 25 4 27 53 40 19 22
16 16 25 9 32 18 55 50 36 38 49 44 41 24
10 16 12 17 15 27 10 40 25 47 37 37 22 32
lo 8 13 o 9 23 15 11 11 26 39 49 23 8
7 16 4 10 1 32 0 &0 8 41 83 51 11 26
7 9 4 11 0 18 15 0 14 10 51 38 11 20
15 15 13 28 12 41 33 81 20 3% 41 40 28 43
4 6 13 15 23 19 44 55 37 36 48 42 27 21
7 8 11 10 32 22 17 35 2 30 41 44 18 18
8 10 8 11 17 30 16 35 15 16 56 32 18 21
9 8 20 6 12 20 7 17 1 40 43 27 29 12
9 & 4 2 10 5 18 17 8 21 43 37 183 T

X Girlst'! scores
Y Beays! scores
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TABLE IV,

STANDARD SCORES FOR MATCHED SAMPLE
IOWA TESTS OF EDUCATIONAL DEVELOPMENT

GRADE 9
Background Baokground Correotness of Quantitative Reading
So6. Studies Nat, Seience Bxpressgion Thinking - 806, Studies

X X X X X
19 418 18 22 21 15 18 13 22 15
22 26 32 17 20 15 is 23 24 19
19 19 19 20 22 16 10 1s s 17
23 15 17 21 22 17 17 17 18 1o
21 17 17 23 18 22 13 24 6 17
16 20 18 21 18 186 17 18 10 22
19 18 18 19 20 17 13 19 17 17
11 .15 18 19 17 14 14 7 17 5
17 16 17 18 17 10 17 14 ‘16 14
14 19 15 18 17 16 11 21 11 20

9 16 186 16 22 18 17 18 14 12
18 17 18 14 15 17 17 13 18 14
14 14 16 19 15 12 14 15 15 13
25 18 15 24 15 15 16 20 19 16
12 19 i 16 12 15 14 19 5 7
11 17 12 22 15 14 12 A7 14 13
16 18 14 21 17 16 16 23 14 15
18 7 20 13 15 12 18 13 16 1l
19 15 17 23 20 14 9 16 20 16
17 13 20 15 14 17 . lo 18 14 17
14 14 20 18 17 18 14 14 17 8
14 24 17 18 - l6 14 0 21 18 18

8 . 14 11 18 8 12 100 32 5 17

8 20 6 21 17 17 1L 18 6 17
14 15 11 13 13 11 14 17 8 11
11 15 17 19 19 15 17 14 9 A7
13 9 13 13 17 13 16 10 11 8
10 12 7 5 12 7 12 7 11 2
12 1 8 12 19 13 13 13 9 13

8 1T 10 17 20 8 15 16 7 9
11 13 15 16 12 14 12 17 10 13

7 7 8 11 7 9 12 9 7 8
12 14 18 8 17 13 15 11 13 14
14 18 7 18 13 12 6 12 7 20
18 9 8 16 14 10 12 1 9 12
20 21 15 13 16 9 8 12 17 14

12 1 14 16 n 11 1s 7 1o
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TABLE IV, (continued)

Use of
Reading - Reading Genoral Composite Souraes of
Nat, Secience ILiterature Yooabulary 1=8 Informabion
X X £ X X X X X 2 X
20 - 19 21 19 20 22 21 19 20 16
22 :18 26 19 22 18 25 20 25 1B
17 : 19 17 16 20 17 18 18 i8 15
19 .15 21 13 18 18 20 16 17 17
13 19 20 16 18 19 18 21 17 22
17 16 13 21 8 17 16 20 14 156
14 18 s 17 17 a7 18 18 17 14
12 14 1s 14 15 13 16 13 15 10
. 22 17 17 17 16 16 18 16 l6 12
- 8 22 10 16 15 186 13 19 13 15
13 .13 15 10 10 15 15 15 18 18
s 11 13 18 s 12 7 15 17 20
10 13 11 10 11 18 14 14 ‘10 13
20 21 14 21 8 17 18 20 17 17
13 15 18 15 10 18 15§ 16 13 18
13 21 15 16 1 13 13 17 15" 15
14 15 15 17 18 15 16 18 23 9
17 8 1 6 15 12 17 9 20 6
16 21 s 17 19 11 18 17 19 15
18 11 16 15 17 18 18 18 21 12
13 8 16 4 17 18 17 138 13 18
13 13 19 14 2 15 17 18 20 13
16 12 12 10 15 12 12 12 15 11
9 20 8 19 10 18 9 20 9 15
15 13 17 8 l2 10 13 13 11 12
13 13 15 9 15 9 15 14 16 12
17 15 12 8 1 14 14 12 13 6
9 9 13 10 13 8 12 7 11 10
8 6 12 7 4 14 12 12 11 1
6 12 6 12 9 15 10 14 15 4
10 13 12 13 14 13 12 14 14 1
8 12 9 6 12 3 10 7 12 2]
14 1 19 5 19 11 17 11 13 9
5 18 g 13 11 14 9 18 2 14
13 15 15 14 11 12 12 13 14 9
156 6 16 11 12 15 17 13 18 6

9 15 0 12 1o 10 11 13 11 1
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TABLE IV. (oontinued)

Bagkground Background  Correctness of Quantitative Reading
Sno, Studies Nat. Science Bxpression Thinking Sec. Studiea
oz X X X X X
16 15 4 1 s 13 lo 12 2 1
7 6 6 10 14 12 7 6 11
18 1 1l 9 7 7 l6 13 1 8
12 12 10 9 10 6 10 9 8 8
13 12 lo & 3 138 9 16 11 10
5 11 14 6 4 B 1 9 11 7
15 12 19 16 20 13 7 8 15 8
4 14 8 19 4 10 7 12 11 8
11 6 7 5 13 8 11 10 1 7
6 12 9 14 8 13 8 10 13 b
2 10 9 13 92 11 6 9 7 6
13 1 8 16 13 14 18 )7 1z 9
7 12 14 15 7 10 12 8 7 12
¢ 13 0 11 s & 11 8 2 7
3 6 9 12 4 17 7T 13 6 3
7 8 11 16 14 9 5 9 1 8
4 9 7 13 9 10 8§ 10 9 10
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TABLE IV. (continued)

Use of
Reeding Reading General Composite Sources of
Nat. Soience Literature Vogabulary 1«8 Information
X X X X 20X
13 15 10 7 11 13 13 12 2 11
12 5 14 8 12 8 10 7 8 9
13 2 B ¥ 9 13 1 14 8 21 5
12 8 5 1 10 1 1o 7 10 8
12 10 9 11 12 5 11 12 12 15
6 6 8 2 i 7 7 8 12 6
7 10 19 8 15 8 15 10 18 7
12 8 11 12 13 16 12 12 1o 11
lo 10 4 1 9 11 9 5 10 6
8 7 7 8 7 10 8 10 6 13
8 10 9 7 3 8 K] 9 8 9
15 3 i1 12 14 12 13 12 n 13
12 7 7 6 13 11 11 10 11 15
13 8 14 8 10 8 13 8 9 6
10 3 8 1 9 11 6 7 2 6
2 11 8 6 8 1 6 1o 9 3
1 13 9 18 8 7 5§ 11 8 17

X Girls' scores
Y Boys' scores
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TABLE ¥,

STANDARD SCORES FOR MATCHED SAMPLE
IOWA TESTS OF EDUCATIONAL DEVELOPMENT

GRADE 11
Bacskground Background  Correctness of Quantitative Reading
Soce Studies Nat«. Seisnce Exprossion Thinking 8o0a. Studies
XX X X X X X X X
21 23 19 24 24 18 19 20 21 18
24 26 24 24 2¢ 18 31 22 28 27
20 22 21 24 e 21 17 19 23 24
22 21 23 25 25 24 24 31 25 13
22 22 21 25 22 24 9 31 23 15
18 27 20 24 20 17 22 26 17 21
33 22 22 24 20 21 10 21 23 25
16 20 23 18 19 17 18 20 17 21
21 20 21 21 23 16 2 15 22 18
17 28 .17 24 19 18 13 27 20 26
18 19 18 21 24 18 15 24 18 19
18 18 22 23 23 21 17 2 8 15
15 20 1z 19 17 17 17 18 16 13
22 28 22 24 2¢ 16 18 25 25 20
20 18 17 21 15 19 20 19 15 22
16 19 16 22 18 17 12 17 21 17
21 21 18 24 25 15 13 26 16 22
22 14 25 17 22 16 22 19 22 8
20 21 i8 24 2¢ 17 21 20 24 21
26 18 24 B2 a3 21 21 15 13 14
17 20 22 21 21 18 19 15 17 12
18 22 20 24 19 18 19 28 19 19
13 15 16 19 17 16 ¢ 17 17 17
11 22 14 23 18 15 10 23 10 24
18 18 6 20 22 16 14 20 22 12
s 22 21 23 23 20 N7 ¥ 8 12
16 18 18 20 18 19 17 20 12 13
9 10 5 9 15 1 14 13 17 10
14 14 18 13 20 7 18 19 10 10
iz 19 16 20 .21 14 19 20 4 14
18 19 13 22 20 15 13 20 1 18
7 1 16 59 15 13 14 6 8 15
19 21 20 13 21 14 22 1 22 10
9 20 12 23 15 12 15 21 17 14
12 20 13 18 17 14 9 114 11 18
20 20 6 17 25 12 24 18 19 19

17 15 7 17 16 14 13 20 1 10
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PABLE V. (continued)

Use of

Reading Reading General Composite Sources of

Nat. Seience Literature Vocabulary 1-8 Information -

21 E X X 21 X
g2 18 22 24 25 28 23 23 20 18
27 23 27 20 27 24 30 25 24 21
22 21 20 20 23 28 23 28 18 18
26 19 24 17 24 19 25 22 25 23
8 19 21 17 25 19 21 23 22 19
16 23 le 22 21 24 20 25 18 21
19 22 22 20 28 22 22 24 s 21
16 20 19 21 21 17 19 20 18 12
26 19 21 20 32 21 24 20 23 17
14 25 15 18 17 18 17 24 18 16
20 19 15 17 20 18 19 20 21 22
19 17 17 18 21 19 20 20 21 23
ls 22 15 156 l6 19 8 19 17 13
17 23 20 20 20 24 22 23 23 28
19 20 14 15 17 18 8 20 . 15 21
i8 19 18 19 18 20 18 20 iz 21
)7 23 16 24 19 19 19 23 28 20
21 10 21 8 17 12 23 13 21 13
19 22 24 17 25 20 3 21 23 20
1l 13 21 8 19 21 22 17 27 11
26 15 19 17 20 18 21 18 26 18
20 21 21 13 26 A7 21 21 23 19
16 20 14 14 7 17 6 18 18 14
7 23 8 19 16 18 18 22 13 21
18 14 20 18 21 15 20 17 19 8
21 15 17 13 19 18 l9 18 25 19
14 16 15 18 4 16 l6 18 19 19
12 6 12 9 17 7 14 9 14 8
5 18 l6 16 20 17 17 16 19 16
18 18 13 11 17 18 17 18 lo 19
18 16 1 17 16 18 16 19 6 16
16 10 13 5 7 12 16 10 19 14
16 12 17 13 18 18 20 14 19 13
8 18 14 16 14 20 13 19 2 19
12 15 14 17 17 17 14 17 20 12
5 14 8 19 18 15 20 18 2% 20

13 13 10 14 15 - 12 14 15 12 18
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TABLE V, (continued)

Background Background  Correoctness of Quantitative Reading

Soc. Studies Nat. Soience Expreésaion Thinking Soc, Studies

I { X oz I ox X X X x
17 21 12 12 17 15 11 14 19 16
19 6 5 13 i8 13 9 8 6 11
18 15 17 17 17 13 2 1 19 9
11 18 10 17 12 10 10 17 9 13
17 18 17 18 4 16 14 21 5 7
7 9 15 4 9 1I2 6 8 9 15
18 9 20 18 18 10 22 18 2 16
15 18 17 19 15 14 9 4 17 15
i 11 12 16 4 13 13 15 17 13
8 14 4 18 12 11 6 14 i1 12
1o 16 6 10 2 o1n 2 15 4 14
12 16 15 19 7 17 11° 25 12 17
18 14 20 23 16 9 14 13 18 15
4 16 14 17 17 10 12 10 24 1
6 11 7 15 i1 20 6 14 9 16
10 7 7 15 16 8 11 9 6 13

9 10 10 12 13 10 4 10 14 17






