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LITERATURE REVIEW

Gender Differences In Spatial Ability

Is There a Difference Between Gender on Spatial Ability in Children?

This literature review considers research done on testing spatial ability between age levels and

gender. Spatial tasks are outlined in regard to the type of mental processes involved in testing.

The nature of any gender differences in spatial ability is explored and theories that pertain to

cause and prediction are reviewed. Theories include socialization, biological and

environmental,which offer reasons for spatial differences between gender favoring males.

Spatial ability is not a unitary concept but rather is composed of different aspects , one

classification includes three areas: mental rotations ,spatial perception and spatial visualization,

(Voyer & Voyer, Bryden,1995). Mental rotation tasks only require a mental visualization

compon.ant, however spatial perception and spatial visualization both require dual mental

processes and a more complex cognitive level. Spatial perception is defined as the ability to

determine spatial relations through distracting information. Mental rotation is defined as the

ability to rotate quickly and precisely two or three dimensional figures , through imagination.

Lastly, spatial visualization is defined as the ability to manipulate complex spatial information

when seven I 	 3 e necessary to arrive at the correct solution.
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Multiple studies have been done that show gender differences in spatial ability ,of males

outperforming females, ( Gittler & Vitrouch,1994; Halpern,1997; Kirmura,1992). The largest

significant differences have been found in the purberty to adult range, with smaller significant

differences in the preadolescent range favoring males, (1 , LF-x,combe, Dubas & Judith 1995) range

favoring males.Very few significant differences have been found in the age range up to

preadolescence. It has been suggested that differences are possibly present in the young age

group up to the preadolescent period, but haven't been detected, (Bryden, Voyer & Voyer ,1995).

The reason given was that children have a less advanced cognitive ability, than age groups

preadolescent to adult and some tasks such as spatial visualization and spatial perception

require dual processes and a larger working memory capacity than for example, mental

rotations.

Children have been tested on spatial perception as early as 2 years of age which was

indicated on the Preschool Embedded Figures Test ,(a measurement of spatial visualization in

children), (Bryden & Voyer &Voyer ,Meta-analysis of Sex Differences,1995). Also consistent with

early testing of spatial ability were studies involving tasks of mental rotation in children as young

as 4 by (Caldwell & Hall, 1970).No significant differences were found between gender on either

of these tests, however ,the meta-analysis reviewed possibilities of floor effects occuring

because children may have difficulty comphrehending what is required of them.Children tested

between the ages 6 to 8 on mirror images, which involves mental visualization similar to mental

rotations, show that children make a significant developmental leap between the ages of 6 to

8,(Cronin,1967). This study revealed the finding that ability to discriminate letter-like forms

increases between the ages of 4 to 8. Troublesome discrimination for young children involves

mirror -irn 	 tersal discriminations of "d" "b" and "p" "q". The study involved testing 144
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kinder - 	n = nd 72 first-grades on mirror image reversals of triangles. It was found that first

graders 	 discriminate more accurately and spontaneously than kindergarteners which

FoJr.i_;e:-:,:s that first-grades regard orientation as an important dimension of difference. The results

of this test on mirror images are consistent with the suggestion in the meta-analysis that other

measures of spatial ability may produce a floor effect in children, due to requirement of amore

advanced cognitive level.. The logic being, that as shown in the study by Cronin, that mirror-

image reversal develops significantly between 6 and 8 and this test like mental rotations involves

only mental visualization which lessens the likelihood of a floor effect in children .

The fact that children progress in development for the most part equally between gender until

preadolescence and then differences of males outperforming females emerge rather quickly, is

an area of psychology that still remains quite unclear. Gender differences favoring males

increase from the ages 11 to 16 and are stable into adulthood,(Newcombe, Dubas &

Judith,1995). Very few such findings are indicative of the childhood ages before preadolescence

however, one of these rare studies was done in the age group 5 to 6 on a mental rotation task

with results favoring males,(Cronin ,1967 as cited in Bryden ,Voyer & Voyer,1995).Also in the

same task on a group of 10 year olds, males outperformed females ,(Tracy,1990 as cited in

Bryden, Voyer & Voyer,1995). It is worth pointing out that major differences in spatial ability

between gender favoring males in the preadolescent to adult range, have the largest effect sizes

in tasks of mental rotations ,(Halpern,1992 ,Kirmura,1997 ;Richardson,1991). This is interesting,

since mental rotations tasks only require mental visualization ,a simpler cognition, which would

indicate that if there is a large difference favoring males on mental rotations in the preadolescent

to adult range that a similar picture should be present in the childhood range .

Many factors are offered to account for differences between gender and why differences

emerge when they do . The major influences lie along the lines of biology ,socialization and

environment. Some theories of biological determinants presuppose a differentiation between

' 	 br 	 Tes from birth, that causes male superiority in spatial ability. One such

stu:,:i that hypot:.-3izes that differences in male and female brain structures are due to the
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of prenatal hormones on the developing fetus was a study by,Kirmura, (1992). Studies

done/ _ ')osed to excess levels of andn wing a =' velopment in

the fetuskom a condition known as Congenital A , 'renal Hyperpla_ia, (CAH) exhibited behavior

re ;sive, non typical female type and had higher performance on spatial tasks. These girls

hat undergone surgical demasculinization,and appropriate gender hormone treatment. They

were tested at the adolescent age and it was st, 	 that tl- 	of prenatal testosterone

could not be reversed.

The assumption based on these indications was that increases in the androgens during a

critical period had effected the brain structure,making these girls more male typed. Kirmura's

theory for differences in brain stucture is supported by other studies. It is widely assumed by

many researchers that the two hemispheres are more asymetrically organized for speech and

spatial functions in men than women, ( Halpern, 1997). Other studies have indicated that there

are sex differences in the shape and volume of the corpus collosum, with females having more

bulbous and larger structure, (Allen, R)chey, Chci Gorski, 1991).The architectural design in

females is believed to give better connectivit b n the hemispheres which is caused by

prenatal hormones especially estrogens. Conversely the asymetrical design in males is

- , :ulated to give males a more distinct specialized area for some abilities such as spatial

. The reason according to Kirmura for differences in spatial ability , favoring males, is due

representation for spatial ability in male laterialized brain structure, caused by early

_ of testosterone and other androgens. It was suggested that this effect only occured

during a critieal period in prenatal development.

If pi ,n, 	 hormones cause differences between gender on spatial ability , we should see

some initial difgerence between gender favoring males as early as possible. However, tests that

require lesa ' 	 ,-"d cognitive levels and involve single mental processes ,such as mirror

reversal or menta:i 	 is would likely be more sensitive to the c' ildh 	 :

Added to this bid( i al vein are studies done on the ongoin„ _ 	 and female sex

hormones 	 - indicated 	 lifferen . 	 1 	 r bet - 	, ender.
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in' i men 	 hormi 	 ' ement 	 improve

, , 	 , 	 , 	 : 	 on 	 spatial task pei:_rrnance,

(Janowsky,Oviatt, & Orwol, 1994, as cited in Halpern, 1997). Also other research on the

cognitive consequences of testosterone replacement th-rr -irs have shown that meel who have

low levels of the hormone improved their spatial peri . 	after testosterone sr..; 	 ,:rments

were given . They had no such increases in areas where females typically excel, such as

making up sentences and defining words,(Tannen,1992, as found in Halpern, 1997). Such

, rint to possible reasons for larger differences in the postpurbertal age range , wl .en

is more complete and hormone levels are peaked for each sex and fits w3I1

the theory of testosterone e:L.e:s cn the architecture of the brain . Indications are that gender

differences in spatial abilit, 	 to be consistent from puberty on through all ,,7 , •- •:.7F,,( Gittler, &

v;:. 	 '; 994).

If biological differences in brain structures have an influence on gender differences in spatial

abi/ity and pubertal and adult hormones do as well , then we should expect to see quite stable

consistent differences in gender spatial ability in the younger ages until puberty,when

c;il'iei -anc 	 in gender spatial ability are more significant.However at present not many

di;i'aences 	 :Jen 	 in he young age group fer cr , 	I	 ' een 	 red.

Feear::1 if testing a basic aspect such as mental rotatioke, vvhere 	 - are believec.; i.e be more

increases recently, with males outperforming females, ( Voyer, Voyer, Bryden's Meta -

analysis 1995), a difference between gender in spatial ability would be picked up,especially if

current theories of biological influences are accurate.

Other theories that offer .ee, 	 for differences : _ 	 n 	 ; favoring males, on spz• 	 I

ability are environmental causes that, unlike Pi& 	 , should have a gra&

_ 	 throug' 	 it all age le :;•_. 	 onmental the • 	 offer a more plaus;..e_.

	- "?.S Pre seeminl 	 lificant in the younge;

	

-r 	 lifferen 	 e 	 H 	 51y a gradual increase in

- 	 be more subtle and 	 c;eLect.

' 	 ition 	 gende,r -
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In sP. - 	:ronr,-	 facto.,', a study on a model of A X-Linked Recessive hypothesis

to predi , - 	 3 	 of spatial ability was not supported, and lead to

itirlt indicated environmental factors 	 Vitrouc' , (1 	 '.The theoretical assumption

of the 	 Resessive Gene is based on ini.eritance of goc„; spatial ability from an ){

recessive gene and since men have only one X chromosome that can be passed on to their

offspring, ai.e ‘, 	 have two Xs ,the ability for gor' 7 	" ability wou' ' 	 , higher

occurance in the male population. When as usual the re isive gene is indic 	 by "a" and the

dominant one by "A" males would have the ratio for good spatializers : X (a) or X(A) Cpoor") , for

1/2 of the male population but coming from the women's genetic complement : X(A) X(A)

("poor"), X( '‘,...1(a) ("poor"), X(a)X(a) ("good') which is formulated to mean only 1/4 of females

are gooc' sr i i 	 To test this hypothesis spatial testing between parental and sibling

should show no 	 ' 	 :11 father and son's spatial ability, since the

father orly ',ransmits a Y chromosome to his son but never an X which comes from the mother .

If this theory was supported it would leave out environmental influences, however no such

correlations were found to suppert 	 theory , but rather an environmental influence was

indicated by the results. On t‘ 	 i I tests used, result - I, 	 ' that differences were found

of 	 'h spatial ability over females in the parental generation but not in the filial

. , 	 --sults showed that memb 	 of the filial generation scored significantly higher

than I' parental generation which may indicate educational factors or environment: ones. The

as,, , Arr,,Lle.. being that brothers and sisters attend to the same curricula and their similar

performance could be due to similar education.

Another study the. shows the influence of er ironment are brain imaging techniques 	 t

show the results 	 : 	 Hing in the cortical repre 	 ntations of the brain , (Ungerieider,19C5'

has advocated that whi- 	 :earn affects brain structures, such as dendrite branching and

cell size; brain desii 	 -.--e supports certain skills and abilitiRs,which rnqv cause people to

-
	 imaging technique 	 shu 	 ien spatial

: 	 - 	 _	 til 	 in 	 rtnctiir 	 c, _..mc
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person is more It!sely to erc.; -.. ---. in '17 	 activity so that if males

_ tivity than 	 becomE., 	 Thi 	 ort

of a circular cause and effect cycle which may occur if males typically engage in 	 activity

because of social roles they become better at these tasks, and r! -. if they are biologically better

they may ei 	 such activities more. Environmental proc 	 Jch as learning should

have a more subtle and gradual effect on any gender differences that may emerge in age groups

up to preadolescence.

	

ther study along the lines of 	 factors was done on gender differences of

spatial ability on adult populations of various --:ducational levels,such as graduate and

undergraduate and und 	 ;	 , al rotation tasks ,( R; 	 .; ,,,1994).The results of

this study confirmed prior 	 that t,!■,-; measure of spatial ability improves during

stu;_' ; 	gender difference	 'ere even eliminated in the 	 up of highest educational

ley - ( 	 luate) .

a similar to environmental ones are socializational ones and it seems

reasonable that these theories either separate or together should cause gradual differences in

spatial ability favoring males . If they do account for the gap between gender on spatial ability

there should be also a gender difference in spatial ability in the age groups up to

preadolescence as well as after. Currently research does not explain why no such significant

differences have been found in the childhood r 	 -, but consistently found in preadolescent to

groups.

One 	 that favors a socialization c 	 is done on two groups of males and females at

ge 11) anc' 	 re' ;,: 	 7.) to pre:" 	 activity and ability at purberty

troll 	 lection 	 final stu 	 --, 477 subject s that used a

hich trz 	 -:adc ' 	 c_ viewed as either masculine

• 7 , 1 	 • ...The subjects were 	 foui,u ,sirable e-d 	 tr-'ts were

' 	 ill= 	 -7 ' :ity _ 	 ' 	 spatial abilit

Femal who didn't sea this 	 ,...les4aie snowed a 	 spati-1
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activity v,,, h-n surveyed again at puberty,(Newcombe,Dubas, 1992). , 	 it was based on

:s of personality namely, masculine intellectual interest, c th: ideal self,wanting

to I7-7: 	 ,17'.1 and femininity(pail:c . ilarly, emotional expressivity). One interpretation was that

sex typed 	 uline, and therefore women whose self concept is indicative

of that label 	 more inclined to spend time on spatial tasks.The study found evidence for self

selection c., 	 activity based on spatial ability at age 16 . If socialization and environmental

factors are valid reasons for gender differences in the 16 to adult group, as suggested by the

ter heories, than by way of the processes we should expect to see at least a gradual gender

difference in spatial ability favoring males, since the sexes are exposed to environmental and

socialization influences from day one of life.

SUMMARY

Testing for gender differences in a young broad age group seems to an area that hasn't

fully been explored. Few studies have been done in this area in the past 13 years according to

(Voyer, Voyer Bryden, 1995), in a meta-analysis on sex differences in spatial abilities. Also

testing spatial ability in young children may depend on how this development occurs, in view of

the fact that different tasks require different levels of cognition. Mental rotations require only

sin 	 mental processes such as mental visualization. Other measures of spatial ability such as

is3; 	 1 and spatial perception require dual processes that demand more working

memory than may be developed yet. The fact that multiple studies have found significant

differences between gender on spatial ability favoring males with largest differences in mental

rotations, in the preadolescent to adult age range, but not before preadolescent range may

indicate that testing hasn't been sensitive to the childhood range.

Theories reviewed that offer reasons for gender differences in spatial ability favoring males

don't give a clear picture as to why there is an absence of gender differences in spatial ability in

children. If prenatal effects of hormones cause increased spatial ability in males than there

should be some initial difference as early as I 	 ,ossible in children on a valid testing

measure of spatial ability. As well if environment :,nd socialization cause gender differences in
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spatial ability favorin - 	than we should see a gradu - I 	 -.;e in the childhood range

before adolescence on sensitive test of childrens spatial a..,;lity. Also a cross sectional sample

of children might reveal a picture of any developing differences on spatial ability between gender

before preadolescence. In an attempt to explore this area of gender differences in spatial ability

in children , I am asking the question "Is there a difference in in children"? I have hypothesised

that using a basic measure of spatial ability , namely mental rotations on a cross sectional group

of children, some gradual gender differences in spatial ability favoring males should occur due

to the subtle effects of environment and socialization.

I have chosen three age groups : 6, 8, & 10 year olds consisting of male and female for a total

of 153 	 A mentL.: 	 test will be used ,since the task only requires one mental

process (mental visualizatLi I), it will be appropriate for the cognitive level of the subjects and

more sensitive to any developing gender differences in spatial ability. This will give a cross

motional sample of the period' 	 preadolescence when research shows gender differences

males have started to 	 I will use three versions of the test , one for e h ge

group ,varying in complexity ,due to the different ages being tested. The mental rotations test will

be modelled on a three dimensional one, (Sheppard & Metzler,1971). The test used will be a

pencil and paper version done in grid form with different number of grids filled in ,producing

different figures. The subject will be asked to find the figure on either side of the center stimuli

that is a mental rotation of the figure and not the mirror image, which will also be shown on

either side. The test instructions will be given verbally and pretest samples will be given .

Results will be compared in terms of any gender differences in spatial ability scores and also

between levels to give indications of concept development .
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" 	 ' 	 have found gender differences in spatial ability with males out--forming

ferna: 	 :ove been in 	 ' scent to adult ran. -:;, 	 I

findings in 	 recent meta-anlysis has au 	 that 	 r differences in spatial

	

3:.:ist in children bt l,o. .r.n't been c: 	 (lue to chi: lien having a less

advanced cognitive level than adults. A pencil and paper test of mental rotations was given to 6,

3, 8, 10 year old children to give a cross sectional sample of any developing gender differences

in spatial ability. Thenavxe no significant gender differences in 	 rility, but there were

significant differences • 	 1 -le age groups, demonstrating that 	 ability does inc-

with age.

IntroducJon

been a lot of research 	 ;Ices in o 	 r)ility, with males

. .)males. Most significant uil'ierences have been found in the age groups 11 to 16

and stabilizina into adulthood, (Newcombe & Dubas, 1996). Studies on the younger groups

Uefor€ ;-- 	 -1- 3cence, ha 	 '	 and more restrictive in the age range per

study, wit 1:- :Nver significant fir in_ - of • 	 rences between gender. The question arises: why

are su , .:. 	 ex:libi;. 	 older groups but r 	 " :o the same degree in younger age

,groups?

	

Spatial ability is not a unitary concept and alE ' 	 s with age and processing level of

mental abilitv, (Voyer , Voyer & Bryden,1995). 	 isc 	 :ed by three ar:-...-cts:

spatial visualization and rr 	 • ' 	 Mental - 	 n only reqt

	

spel visualization 	 spatial pa 	 luire

than m 	 leveloped in 	 This ma} uuuse
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c.‘e, 	 of the stand, :

For example, i; 'The

Wechsler Preschool and Primary Scale 	 n a block design test

and a geometric design for visual -spatial perception the child is requested to replicate designs

which requires increasing the amount of short term memory as well as using mental

visualization.

Children have been tested as young as 2 years . -.f 	 - 	 was indicated on the Preschool

Figures Test,(Reppussi, 1971), 	 . 	 visualization in

chil.i2z:en,(Voyer, Voyer & Bryden, 1995).Hovvevo: - 	si;:,.i. lificant -.:ifferences were found

gender. Also consistent wiLi 	 ability 	 in

ohiVfren as younr.I ?s 4, (Caldw --...11-' , 	".1'7:-). No significant Ofir.::c.:innes were found between

-.;ther ani 	 _ y Voyer Voyc. 	 :. -_-'ryden, 1995 in a meta-

,T,•rialvi--,i2 that a p 	 1 7. -or effect occurred due to children having difficult - 	 - what was

reeuile.: of them.

On a test of mirror images which involves only spatial visualization similar to mental rotations

children were able by 8 years of age to make a significant leap in grasping the concept,

(Caldwell & Hall, 1970). This study involved 144 kindergardeners and 72 first -grades who were

tested on a mirror image test.lt was found that first grades can discriminate more accurately and

spontaneously than kindergardeners. This is consistent with 	 by Voyer, Voyer &

c=7.3 	 17C 	 7! Tbility 	 :7! visualization and spatial perception

rec.Hr ,-;	 -ith n is developed in .young children, creating a floor effect.

menti , 	 esier than Jther tasks and research

v significant differ 	 n 	 on spatial ability in

3re quit- 	 st significant ger,' , 	 .,,nces

fav, 	 ".;„ 	 ,ce"-frit-=‘-liilt range, v.L.. the irgest 61.

. : 	 , 	 _ irieasu	 - 	 (Voyer, 	 . _

This see ., 	 that if I 	 ifferences *HI 	 .4bility favoring ma'is are in the
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rotations task than at least some difference should emerge in the before pre-adolescent range.

Mental rotation is shown to be a task 	 only mental visualization ,the same ry. i.!

as the previous one done on mirror 	 ,indicating that this measure of spatial ability should

be 	 ‘.=..riough to pick up any dr.a , i -ences in children.

give explainations of v..'hy gender differences favoring males emerge at all ,they

inclt - ..!3 biological , socialization and environmental factors. There doesn't seem to be aQnaement

by i at present as to why differences in spatial ability favoring males only occur in the

t adult range .Each theory however, offers some valid insight into the influencial

factors.

When looking at theories for gender differences in 	 ability we find thosefavoring a

th7: -.4s , that state that male and female brain structures differ due to the affects of

! ; 	 21 the developing fetus. The male hormone androgen appears to cause

differences in male and female brain structures during a critical time in development,

(|{irmura,1992). The lifelong effects of early exposure to sex hormones are characterized as

organizational in that the architecture of the brain is mapped out differently for each sex. Sex

hormones were said to achieve the transformation of the genitals into male organs, as 	 I

affect corresponding behavior very early in life. Kirmura found through studies done by a

collegue, (Resnick,1995) that hypothesised that differences in male and female brain structures

are due to the effects of prenatal hormones on the developing fetus. Studies done on girls

exposed to excess levels of androgens (male Hormones), during a critical period of development

in the fetus, had a condition known as Congenital Adrenal Hyperplasia, (CAN). These girls

exhibited non pical male behavior and also performed better than their female counterparts on

snatial tasks. The girls had undergone denr.culinization early in life and be given the

'iate hormone injections. The as 	 based on these indications were that increases

ir 	 andrc---,7 -Juring a crit -:al period had effected brain structure, making these girls more

- 	 ; :e 	 ' 	 in 	 ' ::]ity due to architectural c 	 - in the brain.
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lc 	 ' 	 "...rictures 	 ;n1 	̀ Chaao & Gorski

1991) 	 there , sex 	 vclume of the corpus

callost:: -n, with females in general having a larger and more bulbous structure.This finding

suppocts 	 theory that female brains are more bilaterally organized in their representation of

cognitive functions.. These types of biological theories imply that differences are there at a very

early age, owing to the prenatal differences 	 brain structures. If the signifi ,

found in the 	 c::.'77,ups of preadolescent to adult levels are the result c 	 c'' of

hormones, then there should tro 	 initial 	 - 	 11 	 _I: a

simple measure of spatial ability .

	

influence studies found that ongoi, 	 . : 	 of male

Lelie■...-ed to play a. -iir -rDortant role in lifelong clevek7, pment of spatial ability in

aging men were given 	 to improve sexual

furg ,7:12ni.rg.. they 	 shol!,!^.ri be;:t:ei - performance on visual-spatial tests, (J - 7---7!1, Oviatt, &

1997). Other research on the cognitive consec.:.ei - i.:3 ,.3s of

test-)sterone replacement therapies has shown that men who have low levels of the hormone

spatial performance but no such improvement was found in areas where females

ecel, such as making up sentences and defining words, (Tannen,1992, as found in

Such findings point to possible reasons for larger differences in the postpubertal

age range,when laterialization is probably more complete and hormone levels are peaking for

each sex.Indications are that gender differences in spatialability seem to be co sistent from

puberty on through 	 (Gittler& Vitouch,1994).

Also environmental thsories offer 	 r _ 	 diffe:-sho.s::: 	 spatial

ability that are not highly signficant until c, -,,r7::purbert-.f, since envircTlental effect. ,7 would t`'|` '

in brain 	 In a theory to 	 . :	 , 	 inher:tanc.s

rformar■ --- :- 	tested mil	 ...:ifferent snatial tes..2..Thc 	 beirr

: 	 A 	 .	 by more

r.-.sss beinc; 	 achievers in spati, -..74i 	 C ;touch. (1 	 The empiriai



Gendf.,r l7)ifferences in Spatial Ability 	 5

did not suppo h model of a recessive oene. Suhiects included

male and female parents aric 	 sl:Aings 	 •:..he fact tha: 	 of

males higher spatial ability existino in the 	 '::,eneration but not in the filial generation

the 	 of 	 ;a•;-.:t6i.a. Also results showed that members of the

filial generation scored significantly higher than the parental generation which may indicate

educational or environmental factors. The assumption was that brothers and sisters attending to

similar curricula may have similar performance due to similar education.

Another study in favor of an environmental influence was done using brain imaging

tc.,..-cl , nic.:ues indicates that changes in cortical representations are observed after specific

(Ungerleider, 1995 as cited in Halpern, 1997). Ungerleider advocated that what

people learn affects brain structures, such as dendrite branching and cell size: brain design,

thaifore supports certain skills and abilities, which likely lead people to seek additional similar

in sort of a circle of cause and effect. It appears to be a circular cycle in that if a

:s naturally good at this activity ,thel - . ill be more likely . : 7:) 	 spatial activity,

\ivilIah if they practice more brain cell inc 	 '. fill occur,giving 	 ircreases in spatial ability.

Other theories similar to environmental factors ,are socialization ones, in that effects due to

this influence should also cause subtle gradual changes in male superiority for spatial ability,

that should develop gradually before adolescence.One such study that favors a socialization

cause was done on two groups of males and females a prepuberty,(age 11) and purberty

levels,(age 16) to predict spatial activity and ability at purberty from a self selection survey. This

was a longitudinal study on 477 subjects that used a questionaire to survey which traits male

ar:c: 	 preadolescents viewed as either masculine or feminine. The subjects were asked

which traits they found desirable and the traits Wc:re correlated with masculinity or feminity; it

that spatial ability was viewed a:. 	 Females who didn't see this as ,a;,,,,

trit, 	 a low activity rate for spatial activity when surveyed again at puberty,

Asse-7:m7nt was based on different aspects of per7onality namely ,

Heal self, wanting to be a boy and 	 t;7: be a girl and
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oJ 	 expressivity), the study found evidence for self selection of

aw) Ly
	 spatizi 	 ay. at ageIC. If socialization and environtyiental factors are

' 	 s for gender differences in the 16 to adult group, than I: 	 'he processes we

:611 	 gradua' - ender differences in spatial 	 j males, since the

	

to envire 	 Ii I and socialization influence: , )... day one.

ig of why gender differences in

I - 	 males r, - or don 	 y'Anificar_ in :._: preadolescent -adult range but

not 	 fourid inti,n:. 	 range. Due to th c 	 a in cognitive

ability children have ken tesi 	 I tn: .. ks that were likely nc 	 - 	 +. 	 ability

ir,.„ unfair 	 , 	 gender. A test o: 	 ,-.., 	 pure

siwie measure -t!' 	 °"1:."" w") a cross sect' 	 -ch to thE 	 cLiiilhood levels

wouid be helpful in ;..„ i:„_ - 	this ga	 •

at in the before pr 	 -',( using a n 	 ;st as

, re of spatial ability) a gradual difference in 	 -Pility favoring males should be

ted. Due to the subtle, gradual process of socialiLation and environment, an effect of male

spatial superiorty that has been so represented in 	 age, should show an

accL;rnulative- effect. So I am asking the question Is There a Diirerence Between Gender on

bility In Children?

I .z:-F..lected 159 subjects from the public school ,consisting of 74 females and 85

: 	 3, 3,

il version of _

i -33 desk. 	 s use,d  one for

Th .1 	 - 27t': 	 _ _ 	 c 	 i
	

figures

done in grid form, tne c 	 " - 	 "e one on
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the tee;

5 by 5 c:!eeign.Thc t

1
	 ii 	 aaa ,3 the fa—

3hildren have different cognitive ;

d the	 ',r in their home room which was free of other activity. Thi 	 `yen

answr t:T:77.:Til were e..pla'eed. The
	

le the 	 on el.... 	 )f the

	

e was turned (mental rotati( 	 t the

otheF figure which loci._ 	 h the eenter figure was backward (mirror age') . Subjects

of instruction 	 the th 	 . Than th.,

n the test of 	 items and told they hay 30 minutes to complete it. s'.7 oi6-cAs were asked to

put either m fer e:,;:le or f for female on the top .

Is •ere selected
	

however level 2 dropped out of the

study,frem one 	 ol ,so• 	 el 2 wa 	 other school 	 Has

of 	 c__..There war 	 =,71 3S fou

however it approached significance for females at p=.08 and an F=8.20 with F critical=3.85. The

mean for geed 	 .703 and males 21.57 There here signficant

levels with calculated F=8.20 and F critical = 3.05, at a p=.000 which

probability that there were significant dill 	 age. Th mean for level 1 was 17.08,

for level 2 was 23.60 and for level 3 was 24.22, she 	 n 	 levels 1 to 2

to 3. In 	 f the fact that the levels were 	 he F '

hinher, sincelevel 2 and 3 were more difficult Then level one.
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n es be . .1 	 ender on mental rotations favoring males

e h y i 	 tf• 	 g males vvou

aTie 	 ups
	

The opposite, with fen:

erences in mental rotations. A theory on prenat:. i

rmones on brain structure is not consistent with the results, which should have shown

some initial difference quite early favoring males. The prenatal effects of hormones were

indicated in Kirm ra's (1995) ; study to caw- - increased spatial ability in males. Also studies

es in 	 )ility favoring males are on mental rotations

n, 	 ura, 1997; Richardson, 1991) is not reflected at all in this cross SE:r:'

The 7:,,ot that mental rotations is a simple process of mental visualization th

complex cognition . 	 results of this study especially inconsistent with c' 'ent

of cause for genc: , :- 	  :-.rences in spatial ability favoring males. Theories thL

an evironmental or socialization cause still do not explain why no significant differences were

found in child re These type of influences are present from day one of life and should show

some gradual effect in children if they account for male superiority in spatial ability in the pre-

adolescent' 	 nge.

	

It may be mc• likely that an accumulation of environmental ,socializatL , .: 	 and life

long hormones interact to give t. 	 of differences in 	 r spatial ability t.

currently know. The fact that differences only significantly st::: t o emerge at pre-adolescence,

dicaL

environmental andsocialize... 	 factors 	 cause 	 ider diffe.d.,

that remain quite table.
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