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N Subjects were qlven a short form of the WAIS plus’- i '
. ;
two group tests, one verbal and one spat1a1 \Hand preference . "Qf'_?”
. o /, S
was assessed by responses to the Annett Haﬂdedness questlon—’i
o na1re. Verbal and perceptual-épatlal abllltfes were compared e
for firm rlght, firm left: and mixed left males -and females. / :f-,;; ﬁ?
It washpredlcted that left handed females would be most }
. o --J l‘,
——— 1mpa1red ‘relatlve to” dextraf males, on the spatlal measures,zr :
) : . ! j“

'l Jlntermedlate in 5patla1 competence between rlght handed males?-»f

[” abllltles than sex. : '-; ' : . x-_f . S o :fi}:frkl

-'whlle left- handed males and rlght handed females would be

! e
R .

' and left handed females, but not dlfferent from them 1n'

N ‘\/

verbal competenCe. Mode of writlng 1n slnlstrals was. also~\\_f'¢'f%
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The group tests proved more sensxtlve to the phenomena

iy
; R .

1' under stud;u Predlctlons were conflrmed-on the.verbal-group '”T' . .
test,'and on the spat1al test all dlfferences were 'in the | o 7.
_;'!.egpected directions but were. stat;stlcallv 510n1f1can+ nn1d - ° "
) for flrm.left sdbjects. F1rm left, mlxed left and rlght— : l:-? : 1._%
. \ handed females were not dlfferent from thelr opp051te -sex; g? ‘prJhd f;;
groups on efther the verbal or spatlal measure, thus on these ‘
. “ SN -
tests handedness proved to be a- better predlctor of cognltlve ' ”

The WAIS measures .found no 51gn1f1cant dlfferences,\“
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and several p0551b1e explanatlons for thls are dlscussed
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RO i It' '1s now w1delf accepted that men and women ndo not : o ‘ ,‘._f

- . dlfférton test" of \overal]‘_ 1nte11ectual ablllty (rev1ewed 1.n :-f'.”'
\ -Garal and Shelnfeld, 1968, and 1n Maccoby and Jacklln, 1974) o ‘ \
-" R " Admktedly. some te;ts,_ such as. the Stanford Blnet, have —/t

been standardlzed so as to mlnlmlze sex dlfferences... Other A

tests, relylng prlmarllx On one or ‘a- few spec:Lf:Lc abllltles, ,'"

o o show fexnale superlorlty or. male superlorlty, depend,lng on N
-"... . ‘ . 'q N ‘....\

the 1tems 1nclud 13\ the test.., However, the majorlty of\ L ".I'
\ N . D T, - -

studles of/ general abllmty w1th sub;]ects over age 51x use

: Jackl 1n,

Ty

t es are easured~" .

-

regularly found Moreover, the pers:.’stent manlfestatlon of “

s

:|.mportant sex dlfferenCes as’ an 1nc1dental by product 1n g
\ -'-f_‘-': studles Wthh d:Ld hot set out to explore such da.fferences ‘
| . (éaral and Shemfeld, 1968) has forQed research\ers.lncreas-"
. B :|.ngly to reallze the unportance of suoh dlfferences;,._ leo.
' ; oii the most commonly—found dlfferences are thase 1n verbal\‘ _ ‘
Do l. _. \jand spataal skléls;- females showlng super‘L‘orlty ln the ‘forher o
.. | B and males 1n the 1atter.‘ o R U
-. ; Verbal Spatlal Sex leferences | A P Lo o
: ; l. l‘ .' . Maccoby and Jacklln (19I7'4) reVJ.ewed‘ the more recent' e
E B stud:.es (1967 to 1973) com;:arlng verbal ab111t1es of the two
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coled *Maccoby,’vE E- and Jacklln, [ N., The: Psychology df Sex.l ! N |
- Sta“f°rd' Calif-: StaanId,Un;VGISLty,?:essﬁﬁ.~f IR

T '/ that of males.

L .'logi"ca

. r"‘tests of dlvergent thlnklng."# ' .'

'-."appears to be egually well establ;.shed

—manlpulatlon of spat1al relatlonshlps (Broverman et" al,

- I
v aborrglnes to French school chlldren,

. Y
voent

e'scence, femal\as' ve}'b 1 performance generally surpasses

In those studles mth the largest samples,
Q-

the female advantage ranges/ from about 1 to nearﬁ.y 5 SD,

,./ o

w1th t'he usual dlfference bemg about ‘ 25 SD

/
(Bennett et al, 1959 Mlele, 1958,\Terman and Tyler, 1954)

'had suggestea that female 5uper:1.or1ty was conf:.ned to verbal

o

‘flu\ency fand the mastery of the mechanlcs of language (gspelllng,p .

punctuatlon, grammar, etc ) whlle males excelled 1n verbal

,/A . o

! N
jcomprehenslon, verbal reasom.ng, and vdcabulary. However,

‘”'-the large number of more’ recent studles revn.ewed by Maccohy

__Iltested hlgher-leVel skllls as well, lncludlng "comprehensron % :;f

FLA . st

of comple_,wrltten text, qulck understandlng of c0mplex

. relatlons expressed 1n verbal terms, and J.n some

4,

‘nces verbal creatwa.ty of the sort measured by Gun.lford'

s Al

Y

i

Ma'le superlorlty 1n spatlal tasks, orx the other hand, '

Studles 'Uf both

‘adults and chlldren of varlous ages have found male superror—"v'.

s

Garar and Schelnfeld, 1968 MacFarlane Smlth, 1964- Nash,)

1970 ) Us:.ng the Porteus Maze Test,

~

Porteus (1965 ) tested

dozens of cultures all over the world rangflng from Australlan
and found that gJ.rls

'3
e i
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leferences .

Ear.l 1er wrlters

1ty J.n varlous tasks requlrlng the perceptlon, Judgement and Co

1963-ivﬁLH:.c1
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were significan\tly 1nferlor to boys. Buffez;y and Gray 41972) Lo
- ; N . E e v

. poxnt out that, slnce glrls haVe a- general ’maturatxonal “ L u
‘ :_.’.a advantagenover boys ('I‘aylor and 6un§;ted, 197.2')0," the i‘nale‘,.o’“ Ju .w?‘
“ \ | superlo-rfty in spatlal ablllty even a$ chlldren QJ.; 1t;lau:ta.cularly .Y'lz.
| : ’;'ff strlk(lng ' In Maccoby and Jackl:.n 's’ (°19'M) revre:w of the 4"? ) ,' e
. 11tera_ture 1n thrs area, howevep, flndlngs ~1n chrldhood * '
. \\ ’agéear- to be J.ncbns:.stent A, substant:.al number of‘ stﬁéh.es kS \‘
\ ) f1nd no ,ﬁe;c dlffereﬁn‘ces, b\at :vhen dlﬁferences aré found, they ‘ ’~_
o o . 3 'I'fshow hlghe'r ecores for "bo;y‘s and men,);Partlenlaflyo at the 'wto';’ : i
I ' hlgher a;3e levels._s. By adolescence:the“ n;ale 'advantage,. bn \N' E
| : " spatlal tests ‘is c]:ea‘rl&r establlshed,J-\“J,ncrea51ng through :
o . the hlgh 5chool years. ;nlzz'to‘a level of abopt .40 SD, and n 4
ce U o ‘ - ; e ke
1 appear:,ng equal,ly on analyt:re and non:-_analyt.lc spat::al ‘ o
; '_ measures" (Maccoby and Jackiln, 1974 )= ' . , :
| . , , Such s‘ex‘ dlff‘erehcesll;xlbc’egnltlve ab:l.lltles a'r'e‘;o‘ a %
g v partlcular 1nterest today An’ lvrewlof the movement toward mo . . }
S equal treatment of the ttvrr se;ces.' .I'f men\and women do dlfferg. ’ ,
g _ , o _ AR PR 4
! 1n the:.r capac:.tres“ for part:.cular klnds of mental (and henceo-‘ S :
' oecupatlonal) performance, 1t obeco;;les J.nch:asx Ly J.mportapt A v:"' ;
1 to dlscover whether such dxfferences aare. the result of 1nnate :
;uz - (b1 loglcal) factdrs, or of ,'s'oelalr‘zatlon, ot both. - o ;V - i
i ‘ _'" ) From a b:.ologlca]. perspecﬁwer_ 1t has been éuggested' ,":L‘ ',- _' _ ’
% -t ~ - | that the female 1anguage advantage 15 related-,to her hlst;rlcal l i
};{ ] :" preoccupat:.on w1th domest:.c .a.n’d 1nterpersonal roles, | whereas y ! "'.J . j‘\
:':‘” (‘“ . o the male spat1a1 superlorlty 1s related to hlS hlstorlcal' T ':"»I
. ~ oL SN
. ' “ role ‘a»s prov:Lder and’ protector, a role which would requi-re
: . :, c‘hlm to cover a wlder term.tory where spatlaL;sltlll was ‘
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. impe;atlve for surv1vaL (Garal and Shelnfeld 1968, Gray L

D . . | -"A\:«'_" . ’_f ‘_'."'

and Buffery..1971 Hutt, 1972, LeVy. 1974a) _g:;; ‘y“;“'{ Y "'if

.I'n PR r" e . -"L - \‘

\ Lo ; ur

‘ It has fu&ther been pr0posed that the mechanlsm '

'Llc?'.:".h-underfylng such cOgnltlve dlfferences relates to funct10na1

Y . - v ‘. n. "

W SR PN S
T T dlfferences in braln asymmetry in’ the two sexes. The .u-Ax T
L proppsal 1s xntultlvely appeallng, for 1t has been recognlzed ;}

for some tlme that, whlle the braln operates 1n a unltary

Y n )

L »
:fashlon, each cerebral hemlsphere appears to be prepotent fox

.*,.

fertalnkklnds of COintlve operatlons, thus observed dlffer—‘

‘;.3. -5--"

it@liﬁ,ff-*‘t“* flrst showed that damage to the left hemlsphere produces 'zhf'5332.9-'

Iw‘:~relat1vely more deflcits 1n language process1ng and the L

B ‘ ,“:.“n

handllng of analyt;cal mathematlcal tasks;_whlle damage to R
x the rlght hemlsphere produces more def1c1ts-1n tasks 1nvolving

o-‘
P

ce1v1ng (Bogen, 1969 LurLa, 1966, Mllner, 1965 liB?l, 1974 )

IIéPerry s (1964) dramatlc fxndlngs W1th severe epiieptics: ,;ﬂ:»:ﬁ
whose“corpus callosum had beeh’seVered cohfrrmedeurther the e
) spec1allzed fungtlons of the.two cerebral hehlsphere5°.whlle ‘ '{-“
S the dommant (usgally left) hemlsphgre 1n spl;t—hgsi“?sr - '_ '
‘:;§5:1j*if.fj&;j‘ superlor fbr speech, writlng and mathematlcal operations,llt ;\
ﬁié{ff L dishiays llttle ahlllty to handle probLems of a spatxal.;;,fr‘"#““fi B

N -\.,.,.

LT ,FlT,” Lateralrz&tlon ofaFunqylon ﬁjg;,g_; ) ‘Q‘.-;;{\f{x,"ﬂ;,f R

':;5—spat1a1 relatlonshlps and a qﬂ’Ealt,\hollstlc méﬁe of per— ﬁ'%;:édjﬁ..‘
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‘3fhollst1c or "1ntu1t1ve“ nature,,conversely, whlle the rlght s

'3fhandles tasks'wlth ease when theSe 1nvolve complex spatlal
. -_'relatlonshlps'and mu51cal‘patterns (Gazzanlga, 1970- Sperry,%:

"f1974 Sperry, Gazzanmga and Bogen,_l969 )*

u91ngqfeactlon tlme tasks, d1Chot1c llstenlng tasks or

BY

Gazzanlga (1969) presented 1nformatlon to the rlghtrhemlsphere

Coa

‘} for a- nonverbal respOnse. Klﬁura (l961) showed that, 1n

f'v1sual fleld

that lateral spec1allzat10n rs not merely a functlon of

. . 6o~ . .
-~ : g i - R :
e ©o- : '_ - .
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ﬂhemlsphere 1s.severely llmlted in speech and mathematics, 1t~;{1*j

d

\". "\

s

‘, . '."."‘-\' N

PP P
B .

u\;j;u, Research w1th normally functlonlng people has shown

/

pathology or surgery, the normal braln also appears to pro)
cess.information 1n the area most sulted to the partlcular

s, r"; ...

.r ’P

=f [ v, ¥

taChlStOSCOpld v1sual presentatlons~‘fop example,.Fllbey and

PO

of normal subjects and measured reaction tlme.i They found a i}ffl

. Q

greater delay when a verbal response was requlred than that

dlchotlc llstenlng tasks,-Verbal materlal 1s better n%called
when heard thﬁough the right ear, melodles, howeuer, are
better recognlzed when presented to the left ear (Klmura,,,f”ffl

1964) _‘Other studles (Ehrilchman, 1971 Klmura, 1969) found

N

superlor recognltlon of: tachlstoscoplcally pfbsented verbal 1;715'

.?lStlmUIL 1n rlght V1sua1 fleld and nonverbal Stlmnll in leﬁ fi E

. l-' Lo
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It should be noted that these relatlonshlps\are most

e e ‘.',yk}
ambldextrals and left handers, and 1n some small fraction :

. = f ~_., "."
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*Sperry (1974) notes, however, that e1ther hemlsphere alone ﬁ'7ﬁ35~

‘s less eff1c1ent th1p the 1ntaﬁt brain.ﬁhw'
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clearly demonStrated for £1rm rlght handers.v In many ?gff=3*'5"
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“g_ o of rlght handers, the language hemlsphere i§- 1psilatera1 L I
% S Sl X

' ".”,1969, Sublrana,’1969, _Wada et al, ‘19 t

f:_,"'-h :“V~;-3the preferred handV(Lenneberg, 1967,\Levy, 1974b"Roberts,v_j'--5
L 'fegi.vf
L

i e
-0 ¥ . :

However, : _
et r;not necessarlly lmply that the preferled hand 1s controlled : \

:f; o f by. the nonlanguage hemlsphere ;phere 18 ev1dence, 1n fact,
B ‘*tendlng to suggest\tust the opp051te- Hec en, and colleagues .

P .,,:.‘t(l97l) have shown that a smnlstral w1th left hemlsphere 1e51onz:f‘
"who dlsplays apha51c dlsorders 1s also agraphlc, suggestlng

3

’\\s/control of both 1anguage and preferred hand by the le t

RY PR

v

"hemlsphere.. In addltlon, several hlstologlcal studles have' :Ag

L

iif ;ﬁd,-_ :,1{1: shown that some lndrvlduals have no pyramidal decussatlon, ,@:
o fffall pyram1dal motor flbers runnlng 1ps;lateral. Among such e Ay R
o fk.persons those who also have language 1psrlateral to the pfé:[{“"‘?

)

g:ferred hand would of course have both 1anguage and control

,_‘,

.:;of preferred hand programmed by the same hemlSpherea

N 7.

M}“‘Q‘*“’!"J"k’m;"t‘ z:f-_‘} fepat
- rd . . K
e A e e e

: There ls no 1nformatlon on the prevalence of rlght n’:if;}?g;;
'?l 'Jcerebral speech domlnance ln the general population.i However,i“m:;
ﬁ%’ ;fjrecordlng of CNV slod‘potentlals from the lnferoposterlor
-?;}’“'tfigjfjf*"frontal scalp)predlctsﬂa laterallty of speech domlnance,.asl;fffﬁlj;:fgu
?' P i?fverlfled by the carotld amytal test,‘ln 10 out oﬁ ll patlents:f . J;

e et , V Gt
o '(Wada et al, 1975) In ll normaI pure" rlght—handed subjects,

o . ‘ S R I
P “\'1'-31-Wada et al (1975) found CNV ev1dence of left speech domlnance R
I:ln 8, rlght speech domlnance 1n l and equallty 1n 2 In 11

ki;hr';:}h'f.‘;ffnormgl pure" 1eft handers, left speech domlnance was ‘found l_ﬂg v

SN N "zjrn 3, right speech domlnance 1n 6 and equality 1n 2 ‘Thef

Kl O
N

L 'ﬂﬂ_”flﬁﬁiiﬂsame study also reported that the rlg temporal planum :}ﬁg_‘ﬁ;ﬂ;v*

;- _ 5 L . PR
o RRUNS .,Z,)ranged 1n slze from absent (10%) to 1arger than the left 1n Lt
i : S - il N
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about 10% of the bralns examlned, and females predomghated

[N '.‘ ,‘I'IJ e

i

,%

|

}

{

~§-d--i \,3.3‘,Y:(p 05) 1n the latter group.. These flndlngs suggest that
% a hfbher percentage of persons may have r1ght-31ded cerebral ‘agi"d-

-
B U A NV / ST T -

i*l‘lhtﬂjﬁ' '?‘; spébch domlnance or bllateral representatlon for speech than T
L SR S ;
o e has prev1ously been assumed, and that more females than males sl

B o .~\". ‘e Y ! '

wil .f?'“'f-j" fall 1nto these categorles..3“ 341_"J}*m‘.h “\-,5 y"ff."j“:

ST L ‘f,w?";; thtle 1s knOWn about when and how funct10na1 later-\

DR P O A T Ao
t--ﬁ'g;:ﬁ‘.allzatlon deVelops 1n the human hraln.. Lenneberg (1967) 'Qf;t"dﬁf

Fl"ffy{fjh:; f:,suggested that 2. and 12 years are the lower and upper llmle \h“f,

P

.;}~ftf' respect1Vely, for the process of:laterallzatlon of languag f'f
: B Tioeh

R T . "3‘ '.
O *J;_ﬂﬁfﬁﬂ functlon, implylng thaﬁ‘the\tqp hemlspheres are equlpotent;al

S e TSy T8 D ] s SR s oy ns
A . L.

2313"1 1fgff, for the development of language durlngythf flrst two years..

“Howeveé§ Wadanet all(l975) found the same? anatomlcal asymmetry

|
e o
d

N

iy
.

1n infant bralns“as that earller found 1n adult bralns }l 85j;!if

'\1 A , FETERY

\'UJ;"qf,Q,f '\\the 1eft temporal planum was always present and was uSually

iflarger than the rlght. EEG ev1dence also supports the notlon }

. A N
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. -
\
-

L et il

'1fithat the 1nfant s braln 13 larerallzed for example, syllables f,1‘1
) uasymmetrlcally depress a 4 cps rhythm (the 1nfant s homologue
‘Unffpof alpha) 1n the'fn'a‘t_s left hemlsphere and mu51c asymmetrxc-nf“f

P RS fﬂi}jally depresses'lt 1n the flght (Levy, 1976) BehavioraL ev1dencefszl
RN St RS
AT mg”gcomes from a: s udy by Kohn and Dennls (1974) Wthh found that

.....

tp 0~

_5ﬁadult hemlpleglc 'w1th 1nfant11e hemlspherécgg$y dlsplayed r”“
a i cpﬁs dependlng .on, the hemlsphere remqgedl_;ﬂf
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. not be the same 1n men and women, and has led to the proposal“zf“ )
PR R T " L
. that sex dlfferences 1n cognltlon relate to dlfferences 1n oy

e

,A"d;fl\fﬁ’t braln asymmetry ln the two se%es. :ff:l'r;' ;‘Qthﬁd;d:g-_.s

;\fa- f.ffah' Levy (1972) has argued that strong cerebral domlnanceg' SR

an

L facrlltates performance on spatlal tasks. Left—handed men,;,'

C e e AT TN tmae b D o) et o o

1n whOm cerebral 1aterallzat10n As” weak (Ettllnger et al, S )

L

< o
l9§6, Lurla, 1947- Zangwxll, 1960) have been found to obtaln S
L k P ‘. r cet -:,':.'~

ﬂw‘lower sCores ln tests oﬁ perceptual-spat1al abllity (James: N O

.fig}ﬁa\f'.;{;,,";et al 1957- Salverman et al 1966) Levy (1969) found that R,
”T5;1eft-handed male graduate students at Caltech obtalnea'gép—:?iﬁi"

=j' s,derably lower performance I Q scores than rlghtrhanded :4f::

“ifstudents, although thelr\verb l I, Q s were not s;gnlflcantlyg i
! . SO f'”r. .

?gtiT:'ﬁffijzﬁafkdlfferent * Nebes.(197l) also found left—handed uqlverSLty

ét : .%RJTSt“dents t° be SLgnlflcantly 1nferlor to rlght-handed students,:lf?"
) i 3};1';ln a tactlle test of perceptual 1?111ty., (U“fortg7éte1y, he ffrwﬂfyiﬁhy
| ,ffdrd'not glve a verbal test as a controlA)‘ Mlller (1911) gavdE ‘
;- ;fboth verbal and perceptual tests (not from the WAIS) to 1eft-77
: ;1?' :.;and rlght handed univer51ty students and conflrmed Levy s t?ifﬁﬂf
el '?;CaltECh flndlng the. two groups did not dlffer on the verbal .
i i

'F23test, but left handers were/lnferlor on the perceptual test., {il; oo

fﬁ"fg'ﬁ:ff.';’ 17?, Levy (1972) as sugqested that females"poorer spatlal

.00 u.l__‘fflu'ablllty also stems from weaker laterallzatlon of Verbal‘j #T- ;

vfﬁ 'iffunctlons whlch 1mp1nge on the areas reserved for Spatlal -

R ;qfunctlons ln more spe01allzed persons.w, “'}f'ﬁf' R

; ‘ '. Q I ‘ - \‘ Lo . , . ‘ ;\\ .
U AR lf?’*Factor analy51s of subtest ‘scores subsequently revealed that, ”%“Vﬂla
S et _on the purified factors, ‘'sinistrals.were -not: ‘only. 1nferlor _ "h L
i . _1w- to dextrals on- the’ perceptual factor, but were also superlor LT
U R on the verbaL factor (Levy,.1972) R A P SR ~i.n;.f S
,;'.. .o I),I e , . o \ ,' ) .' ' - . DN L % . , \\ ! 1\ ":,-' “ ‘ :

! o FAR i AR a e Ch IR .
: , L ; - . | | : ‘

_i;!




LA

oot
- e— T

T

. A
i S C Y L S . P .

’(; o .Z - expression, namely that such lateralization s ' &?gf'

o A p0551ble basls for the evolutlon of lateral _ :uf'f'Vﬂ
spec1allzatlon has been proposed by Levy (1969)

‘._There is ev1dence‘that the minor: hemlsphere T. e
. o possesses’ some m1n1ma1 ablllty to express-f,' ' '
... language, . but this is difficult' to observe ..
: ' because of competition from the major.. .,
fhemlsphere for control of ‘the motor mechanlsms o
for the production of 1anguage.x These 1nter-. R

P

et

ference effects support ‘a rationale for the o J. %

- evolution of a unilateral control. of language

was. an adaptation permitting control of ‘the
unique vocal apparatus, uncompllcated by

,hJLbﬁ'ﬁ ﬂcompetltlve antagonlsm between the hemlspheres;“n'

"..\‘

K Lev has slnce I.'O osed a h othes:.s Of mutual antagonlsm
'v

A

between the ahalytlc left hemlsphere and the Gestalt right
hemlsphere as a p0551b1e reason for functlonal asymmetry.,.
She speculates that the feft hemlsphere became spe01allzed
for langnage 1n order to leave the rlght free for synthe51s ""
functlons (Levy, 1972) ”

‘LQ}:_“ Levy (b969 1974a) has further speculated that a

>

'.:selectlve advantage was conferred by geneticallr controlled

q-.cerebral and manual asvmmetrles.,"Homlnlds w1th functlonally

|. ,"‘»4

'4asymmetr1c hemlspheres had adequate depth perceptlon, v15ual

.memory, Gestalk closure and dlrectlonal dlscrlmlnatlon of

k]

"movement" requlred 1n the huntlng 3001ety ‘of. early man.' The SRR

‘*smaller number of Homlnlds Wlth functlonally s‘_ etrlc hem—.

',and survrved beéause they were the best plann'rs. Although v

'.,:wrth domestlc and 1nterpersona1 roles was . a'so best served L ;ﬁf
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N k zatlon 1n females and left handers, Levy cates a’ report\by anogn g
. H ‘ W N

.u\ulver et al (1970) that "rlght- as well as left—handed . tglj _'%j

'»

e R

—.-\4
[ ]
/
. :
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jales show a greater primary amplltude of evoked responses o

“

. ¢he rlght hemlsphere than 1n ﬂhe left, an effect eérllerg

N . . : 8
- c . - - . -
r ¢ . \ s
. .o

jvy says "1t\<s dlfflcult to re]ect the notlon that the 3 %f -
s

R T

Lo il atlal perceptrye deflClt 1n women 1s a: sex-llnked, genetlc- ,'f;.".i

.ﬁi' L ,.f* ally determ1ned:1ncapac1ty, an- 1ncapac1ty whlch 90551ble ;iiif .

’?;ﬂ;f results from hemlspheres le55uwell laterally spe01a11zed than f“fff,ﬁff:
those of males : Certalnly the suggestlon that the sex '

&z -

AP
ARSI
/e

e ° e v
_,',l.w L o] "ﬂ Pt
- - 1

-~

T : ' A v

ﬁj il,?f?“f{. chromosomes do partic1pate 1n determlnlng Spatlal ablllty f[Q*“.L}fﬁ ;ht

A

N A

_ . "'1s glven strong support by the Turner s syndrome data,~for 'ﬂﬁ“ﬁguai\*
el o . I T

R : glrls w1th thls xo chromosome condltlon have been shown to,q.- A ﬁ-;
be profoundly defectlve 1n spatlal perceptlon (Alexander et Sel T

Cog T al 1966)

oy

j; . Lansdell s work w1th eplleptlcs 1ea hlm to conclude,:
fi - llke Levy, that the male braln is unctlonallvmmoreIlaterallzed
;;;, . than the female s..ln a study of ldngulstlc skﬂll (Lansdell, &f”;;j;7
%ﬁh ;r1961) he found that scores on the Gorham s Prowerbs Test j._i:;'
Zh”l follow1ng domlnant (usually left) temporal lobektomy were.\fl ﬂh;w

._L:\i_”. lowered in men but unaffected in. women, suggestlng a greater
Lo S
I ;t;. overlap of cognltlve functlon 1n females.. Concernlng R

e N »

. _aesthetlc judgement of abstract de51gns as measured by the

b *”QQ:.“, Graves de81gn Judgement test (Lansdell, 1962), he found that 55”7§f.df

- -a- non-domlnant (usually right) temporal 1obectomy 1owered IR
e B P SRIELRIE N , :
" f ¢ PRI . .os . :
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.;fif ' ' the scores only of male eplleptlcs, and domlnant (usually ‘ 'fj'yfi-:ﬁil
&5;'- ' | 1eft) temporal 1obectom§ lmproved the scores only of males.,i'fﬁ "':?
1{5,' . .(Effects for females werelnot 51gn1f1cant ) ThlS suggests -.3:9:"q_ﬁ§
t%}; : -7T?that males relf on each hemlsphere for spec1f1c tasks more .: = ”?
%l - than’ females do.. Lansdell‘(1968) found 51m11ar sex. dlffer-dn: '?
.; ‘.5ences in’ the verbal and nonverbal scores on the Wechsler—175fgédfuf:}‘§
iiié y LE?'Bellevue after temporal lobectomy . _1}] : ,fit _?fff-ﬁ“.{;:i;fgf?éf.;;f
"; .:l' B McGlone and Kertesz (1973)Jobserved that, whlle ;jfgﬁuef' | |
i' ifspatlal def1c1ts rn both males and females were worse after ":fdfff’,?
_{' ﬁaﬂrlght hemlsphere 1es1on, the impalrment was greater for males,.'. ; ;;b
;; .“*fagaln suggestlng that the rlght hemlsphefe in, males 1s more ﬁ;ﬁf:{j;ﬁhl:
1? a ';;fspec1a11zed for such processes._ These authors also found d“”' ‘ ?
"d;that women appeared to make more use of verbal medlatlon:ln”"% %f}
E:? . tt%;nonverbal tasks thah males, suggesting that 1n females the DS fjki
fﬁ%- U?f;language functlon is present 1n both hemlspheres to ‘a greater.ggfﬁdf-:h
ﬁ%%; Q'JV Fxtent than lnlmales.'}j:fﬁﬁﬁegffﬁ:;.:?iif_“ ﬂfgf,;d{ifﬁgsﬁfi;akﬁfalg¥
ai_ ; t;.' ‘Kohn and: Dennis (1974) mnvestlgated the’ spatial : ‘if“;::?ﬂ
%ji: . ab1lrties*of“fonr—adolescents—who*had~undergone~hem1sphes-——————__z;__
Fﬁ;tg. .ectomles when very young,.two (one male, one: female)‘of the-u.“ .
.jfp-: left hemlsphere and “two - (one male, one female) oflthe.rlght.l;
;ﬁifv @11 of the subjects were competentlin language.\ Left hem—?‘ L
f;f 1spherectomy 1mpa1red the female s spatlal ablllty but not "§PJ7THQ
;&L ) the.male s.' Right hemlspherectomy 1mpa1red spatlal ablllty .__{#
1n both the male and the female.v Srnce both females suffered ;’;?77

A

1mpa1red spatlal competence, thls suggests that the females,g:“,? 'ifl

but not the males, had spatlal ablllty brlaterallx
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Buffery and Gray (1972) have suggested that such

' 'u,

o flndlngs may apply only to surglcal cases.“ However, other '::': ~

4

.
.

F
2
.

1

;fleld superlorlty 1n a clear maJorlty of rlght—handed males,u"(

4 }' f?;t T /data jrom normal subgeqﬁg%also appear to support the Levy 'sﬂi i: Ld"
% | 'iff[.hypo hesrs of weaker laterallzatlon An females. .For.examplefh-f“{T"’-?j
? f;f_ : Krmura (1969) found ,'signlflcant 1eft-f1eld (and hence‘ .-:%f
;55 ;hc S rlght\hemlsphere) gf ect for males but‘not for females, ln ; ﬂéf
2 ? jhdl a dot-locallzatlon task McGlone and Dav1dson (1973) found ’ “gﬁ
o fﬁi‘ ’:Elthat dot enumeratlon‘(a nonverbal task) produced a left v1sua1 .”;it
N {y R X
i lwt
|

"ﬂffbut 1n only about 50% of right handed females.r ;n dlChOtlc

L dk:wg'j}‘yjllstenlng td nonverbal stimulr such as. anlmal and envrron—':p"jf}}ﬁif]§*

VZH‘mental nolses, Knox andqxlmura (1970) also found greater

-‘,._. . s

nglocallzatlon among males than females, w1th the sex dlfference:fﬂx'

R T

e

B '-f“ Jf'fiﬁthb81ng apparent ‘as young as age fIve.- Lake and Bryden (1976)

-“.15"1V3;,.7found 94% of rlght—handed males but only 67% of rLght-handed '

,,]females were more accurate ‘on the rlght ear, 1n a dlchotlc

. 1.

:jllstenlng task, 1n left handers 73% oﬁLthe men but only 59%

z“'of the women showed a’ right-ear advantage.\ RudelVet al (1974) - B :”_f

s .
e " ,,_JM:R".{F‘“-.' L
?

3'#gtested the functlonaz.asymmetry of Brarlle letter learnlng "::f'“

ﬂfln normal srghted children age 7 13 and found that, whlle ‘Q;IJTf a

%3
- RA

‘-Iﬂleft-hand performance was superior for both boys and glrls,fnhl;_fgiﬂef

3 LN

.'ijithe glrls developed left—hand ablllty at a later age than thefi,ljr“':'

-';boys and also depended more on verbal medlatlon ' Marcel et (;i{' -

N

P SR

izal (1974) presented words tachistoscopicallf"to rlght and ;53$5

- - wor, ;o 8- S e -,
TR R e b TN
¥

i}if?f)T-Aaf?: left vxsual flelds and found that boys showed rrght over left

fleld superlorlty to a greater degree than g}rls, thus im—p

)

phylnq greater hemlspherlc asymmetry for boys than glrls.Hggéflé}:"Qh

. }
LN TS et
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SR Ehrllchman (1971) also USed a techlstoscopl' task--recogqitlon i
gri}f:‘ f;.of‘herb and nonverbal stlmull presente 'ln left and r1 ht -ﬁfiu-fl_ﬁ?
%f o v1sua1 half flelds-—and obtalned a: larger dlfferenée bet een' ”ié
;;i{i-' v15ua1 flelds for Verbal SthUll for males than for females..' '?
é ;}Ai- Heialso found that relatlve superlorlty of one or the other E
:.?#.. -l~v15ual f1e1dsw %ore conSLStent across both\klnds of stamullh , .
ETZ?%H fbr females than E;; males._ Johnson and Kozma '(1977) - found | ‘
,;f;[f that.rlght—handed balan01ng of a dowel rod deter10rated/w1th.

i:fﬁf concurrent verballkatlon 1n'males but not 1n females, galnﬂﬁh

ktf;“. :g suggestlng'that the language functlon'ls more clearly }ater;f.ﬂr

-i?if{' “ 'N' Addmtlonal support for the hypothe31s of greaier SRR

: ‘;;i: male laterallzatlom comes from studles 8f conJu;ate.lateral‘.;.’. e

- ‘f“; eye movements, whlcﬂ\several researchers (Bakan, 19H9, Bakan'tﬁh?"}¥

ﬁ. Lf and 5vorad, 1969, ﬁlnsbourne, 1974) have proposed a a useful L 'M
:ig;.i “h-lndex of laterallzatlon of cogn1t1ve functlon.? 61 en a ihlfi;ljh t:“-%h
'fi;th- lcognltlve task,‘a ;erson s’ eyes tend to move 1n the.dlrectloni‘

fi'_‘j '*‘,c0ntralateral to the hemlsphere most 1nvolved lﬁnproce951ng. K
;€'3”~ the lnformatron.i However,rBakan (1971) found that males are' ‘
réﬂf;, ,‘muoh.more céhsxstent than females 1n mahlng such eye move—E

l:i{hil :_:‘megts:” He' also found that males wrth’hlgh basal alpha makej{

;?;ahf : dmbre leftward 1ateral eye movements wheneas females w1th T

E%'fyw if \P hlgh basal alpha do not These findlhos led hlm.to concludei::‘h

;j;dr: i %‘ that there may be more hemispherlc lntegratlon 1n women thanﬂfif

%k;ft? ; 7ff_£ﬂ:iﬁf More recently Bakan and Putnam (1974) found that

;%_:” 'i;;i lateril dlscrlmlnatlon of body parts as- rlght or left was ' _:T

éé ﬁ' “”l{ poorer 1n rlght—handed females than 4n" rlghﬁshanded males.;hhx?.
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L Thus a sxzeable body of ev1dence appears to lend
. e oL
H.credence to the notlon that females may be hemlspherlcally Y

less speC1allzed than men.. Le51on data plus the several

'”.flndlngs of sex dlfferences 1n dlChOth llstenlng tasks,_ o

< ' :v.-. ;
i .‘tactlle learnlng, tachlsto%boplc tasks, hemlspherlc task—" o
R ST 1
; --sharlng, eye movements, and rlght-left dlscrlmlnatlon all L p

iargue for a hypothe51s of sex dlfferences Ln braln.

.

et “ﬁ:.f,l laterallty.. R ‘,f"-- LU e

¢ ~ AR -

“ﬁ.f;...;_i: o fgz'.,:\ It sﬁould be: noted, however, that even 1f male—i

g et et mame

';'female,dlfferences in cogn1t1v abllltles db result from » f;nhxffhf,.g

. hemlsphere or’ to over-rellance on the verbal hemls here. S
lﬁ: 'f{ffLevy (1976) has commented that }\f{ﬂ. f-ng‘z;ﬂwf*ﬁ;"mﬂﬁiﬁ-ffég'{Jﬁ;f'

""j”the cognltlve-and laterallzatlon data are e '
o o e "just as consistent with -the hypothe51s . . AR
Cronle o0 sl - -that, ‘regardless of what ‘the .two. hemi-" '~ " .0 AR
S P ST ;.V.spheres program, the-female left hemisphere -~ .. .-+ - ..
Gohe e - .. » ' surpasses: the. rlght\and the male.right: .- 777 4
L% ... T ..ot Ty . hemisphere surpasses the left.. Since’ - N o
;'_.}'}.;_~ﬁ-n;ﬂf ';i'>95% of people have:left hemisphere language, LN
o T, one sees a:fémale spatlal def1c1t and | a. T
B .{!T,ujh~.male verbal deflcit. i A ;-]}“,. T ﬁ o

[

-

chfortunately the avallable data do not provmde a suff1c1ent

If\l'fl's3ba513 to choose between a cognltlve hypothe51s and a heml—-fgfkl”

B S R et
>

;sphere hypothe51s._ Whlle the cognltlve hypothe31s 1s assumed

Vhdatuion g S Lo

Tl 'ithroughout the above discu351on, 1t 1s recognlzed that;:f %
...' Sl l N ' ’ Lo oW R
P L ‘ -;'4cogn1t1ve sex dlfferences could 1nstead be a secondary;'_ o !
LR L . PR ey ]
£ : L _ S S M
T ARt ;sconsequence of asymmetry of left and rlght hemlsphere , ~
' *f.--“};‘-;~,x;;development 1n males and females.m. i;tfv‘
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The Present Study ”'f:.tlg' : -[g‘_ L e T _ffi LN

The present study was. de51gned to test Levy s

propos1t10n that females have a pattern of verbal—performance

it

R .
PEEREIVD e d i ot e e ey el
o Loa °

Y
'

i

|

i
abllltles 51m11ar to that shown for left—handed males.;'It".o R za}
. . e B - (.I.\

!

o w1ll be recalled that Levy S argument stems partly from her R

' “""; R observatlon«that left—handed males at Caltech had lower . ?[{, ‘fff%i
-\ performance, but not verbal scores than d1d thear rlght—'t Y
?f;'f;;‘i.‘ L y handed fellows._ Notlng the same pattern of verbalespatlal L
;Eghi :i;{;'&:' abllntles in: females, and con51der1ng that left-handed‘men i
' Tiiﬂﬁﬁhﬁfé; are known to be 1ess laterallqu, Levy suggested that the\\ .dt.

female s poorer spatlal abllrty may also stem from her 1esser\,‘

. . oty LR LN

».- - el

fﬁﬁ;f.;f,fj?jf} degree of lateralizatlon.

'ﬁv' If thlS thesms 1s correct, one would expect to flnd

. "I-..- S “".' :
R N R -\' b, A - *. e ‘ﬁ/
-

lower spat1a1 ablllty among left—handed males and both r;ght---

"3T.f¥j,and left-handed females, than among rlght-handed males.

.

”Moreover,.51nce the handedness effect on spatlal rmpalrment

T

-}Vll ‘]ﬂ ' 1s apparent for-left-handed males,:and the sex effect has,;f

been documented 1n studles showrng poorer spatlal competence
'ﬂliln females,‘and 91nce le51on data and other studles have 5“2»]}4

suggested,that both left handers and females are 1ess clearly ‘

»oot

PR /%f:{'; laterallzed 1t 1s not unreasonable to assume that the two :fH*j‘

‘ ‘:3ﬁ3}l effects——handedness and sex——are add1t1ve. If thlS 1s the

case,_then one would expect to flnd the poorest spatlal
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performance among left-handed females, while rlght-handed

5

éemales and left-handed males should be 1ntermed1ate 1n

Py

spat1a1 competence between rlght-handed males and 1eft handed

T ' o e AL e i
females.-«,dﬂ L TR R
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These predlctlons were tested by cbmparln? verbal

~

and nonverbal ab111ty among r1ght- and left handed males -

-and females.: Assumlng the add1t1v1ty of the sex- and handed-@:-

s

.ness effects on laterallty, the follow1ng hypotheses were fﬂ'i”‘

. » e ot- -
e i e o - e - L
R e et T AL . . .

A gt etk e L

P .o .o B . R
PO . Y .

'f”proposed

2 G ;: f,-On tests of verbal

- Left- handed females wlll be lower: than rlght—- '-fﬂ_- R
. . handed males ‘on perceptual—spatlal but not o L
. .:.on verbal, measures, 2, e FOR , 1q,'_”7 S
A _ﬂ.fftf~lrx"Left—handed males and rlght—handed females w1ll
RS N . both ‘be lower’ than rlght—handed males. but hlgher
<than left-handed females. on perceptual spatldl )
.', measures, but nomryon verbal measures.,.;.-

B

.
:, ST B <

i . S Lo = g
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K3 . . ~ i .
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Subjects were 120 unlver51ty undergraduates;,3d’each“ B

-~

iof rlght handed males, left-handed males,'rlght—handed females;f
. . . N .
LA y““'and left handed females.' The mean age was 20 01 there’were

o
i
i
B

fino s1gn1£1cant dlfferences 1n age amOng any of the groups..

i TR .pi '»*” Subjects were recrulted on the ba51s of hand preferred
¥o t - w,'for wr1t1ng.‘ No subject reported hav1ng swrtched preferred
S 2. S et . . . o - N .
: 1ﬂwr1t1ng hand Ezfa,F',f”;j~'“’,@ﬂ\?{.ﬂ';j_.'?

€.
-
]
Lo
.
¥

Follow1ng testlng, handedness was ‘more accurately

.,j',rif.y”asses ed by,responses on the Annett handedness questlonnaire

i
I '-;‘,,(Appendlx A) Var1ous cr;terla for determlnlng handedness
E . . ' R '-," . . '.. L -
‘ f;have been used by dlfferent 1nvestlgators,,but there 1s llttle .f'ﬂ}h?
) o

R o o ,,,Jcon51stency among authors and the cholce of 1tems appears to ij~”j'={
B 0 . 3 ot
. -, ¢
‘ .' : 1 . . ) . .'u_' . P . : [
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facrllty w1t either hand ) : r.f.‘.-u:, ;'f* o e “.fﬁu_;Ai;}:

R

Mm&

“‘ : - . ' . ‘ ." . ~‘ . ) .
constltute a qulte arbltrary, and not necessarlly nepres~5 "
entat've/ sample of the subject s total set of hablts.'.‘_:h' "‘yf

iﬁnihost 1nvest1gators have employed a 51mple dlChOt- o
omoi.ls flcatlon for handedness, exclud:mg subjects w1th

e (S

mlxed rlght and left preferences. Annett (1970), however,

has suggested that handedness 1s dlstrlbuﬁed contlnuously 1}3\|’

'
| I

rather than dlscretely 031ng an a55001at10nal analy51s of B ; S

Ve | ‘a . - [
. Y K Lo P

responses to a hand—prequence questlonnalre,'Annett dls—f

Q.

a

tlngulshed several patterns of hand preference,'
: e

these agalnst an 1ndependent crlterron°'differ= hetween;'f;dff'

¢ ,‘ \

the hands 1n manual Sklll.; The c1a551ficat10n achleVud through ﬂi:

the coordlnatlon of preference and Sklll shows that dls—fﬁfb;‘h

r~-"l' ""- n .’ oty

tlnctlons along the handedness contlnuum can be made at Ii-ﬁﬁf“

M 1’,‘- . : . .".' ot "..'-.. ~ ._‘ \_"', ,' R : T, ":~..,_‘ . - o |: . .
B several levels- §w1~'”“ _~3”“3 SR e .;j A LT

hen evaluated 'L L

e

._. _.
N I
A s R}

S
- ..v,._~.,,,ﬂ_. o ‘.,‘&i

“—"--»\.g__“u_m.-\.«‘:b [

ARG e B

e .o , . . T . HIN Y
S e . ta L ol

”’.e" l.” wrltlng and/or hammerlng,“”:ﬂ.z'ﬂf\‘ ,i_-fi*,f-l‘ ORI R

. . A
.. B T

lf""z conSLStency ‘on- the first: sk (“prlmary") ;f e
©. .- -items of . the Annett. guestionnaire, whlch e

-1

.hf' ;*f&f,“are highly assoc1ated w1th rall other T
’ ' ':;tmm.~t - ; _.,4, 'l,; L

-

‘ﬂ”3ﬁ3~c0n515tency on. the 1ast 51x ("secondary") 'jf {};jiwﬁvf.'

'5ﬁl:1tems ‘of : the. questlonna re as- well as on'
the flrst sxx.j: Dol Rfi ST _

(Incon51stency 1s a mlxture of rlght and left usage, not . ‘335~'h;5nl

N ¢ / . ' ’ ' .‘. : ' h I ' e x .,_ ..
H v 1

Forty—three dextrals were con51stent on. all 12 1tems;:.

of the handedness questlonnaire and 17 were con51stent pn;gﬂ"f:_
.".. v /-\ N

only the prlmary 1tems.. However, sxnce there were no smg—ff-f-nﬁ"'

. 1 Lo . .
. . o R O
S o "

hlflcant dlfferences on any of the test measures between these

i VR

two groups, all 60 rlght—handed subjects were counted as flrm

RRTRA
T .’"

rlght handers. fﬁ%‘a:;g ,7 f:fj{;“ffffcﬂ

.
;
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> ) '--_c,“% Varlablllty among left handers°has been noted by _(;31 AR

N LG A o e S e T

f . -
:

-t

several researchers (Annett, 1967, Herron,‘1976, Zangwrll,v/;]f

o -:f 1960) : Both Annett (1967) and Mlller (1971) have suggested :-':.@1:~

y that there are dlfferences 1n lateraalzatlon between "pune" :"rf"f'%
;:;- I_-;f{ 1eft handers and nomlnal left handers who use the rlght hand i
ey ~ LR it
¥ \-r~ji for other common act1v1t1es.f In the present study rt was’ - ~f o
'..-L s- . ; ‘ e " .. \ . / ‘:’l: !

A L' noted that left handed males consrstent 6n all 12 1tems of

. 3

AN T

'f_ﬁj'*,‘dxw "_- the handedness questlonnalre were signrflcantly pooreﬂ on' Efﬂ"rtlk

o : CE ‘ n‘.j”s SRR
S the Flags test_than those who were con51stent on only thev;fwf_fiu;,.f

élln order to.look at dlfferences

TR

";ﬂ}between con51stent left handers and those‘of mlxed preferenpe,

e . Vo [ERR K.-'

Jdlrectlon assthat for males.

left handers were sudeV1ded accordlng to'EOnsrstency of ;;5“”

| « . o

‘Response ‘on, the handedness questlonnalre._Subjects con31st—“:*ﬁf3--:yﬂ‘

ently left on all 12 1tems of the questlonnalre formed two _l' if'*iﬁ

'"flrm—left" groups,\one of 17 males and the o her of 14 .V;wj, _ '
females. The remalnlng left handers--l e.,those 1nconsrstent .'_ ..
. o "10 hand preﬁerence--lncluded 13 males and 16 females, formlng S
£ .',": l ; - ’ ,! o ! ’

,5\;-fwo groups of mlxed left" sub]ects.""
- ﬁ 0

v The greater 1n01dence o?;undetected-hraln damage 1n ;' , .
#ﬁ}“,{.*ije.VJJQ;left‘handers suggested by Levy could constrtnte a dOntamlnatlng‘ ) !ﬁ'
%*‘éjn;ﬂr;‘fftflffaCtor An. leftrhanded group? Howevei, Sthﬁ all subjects 1n _;v.-'ii
;i}ﬂi‘jgf f}eﬂi_:the present study were unlverslty students, 1t seems reason::iszﬁﬁf:'ﬁ
#%'1&;d _J}f;lft able to assume that_braln damage was not present toaanx W
;&;Ta.:;;f;J:: : S - -*.n-‘,ﬁ “*ﬁ'n:.,s' . .

Lo . : X O °
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s Tf.fi Procedure /f::fn'f:t:-:% }T$fhﬁ'f7, A/ih-‘;ﬁ‘?“{iit{t'n‘;J“
..iﬁ* Subjects wer?flnd1V1dually admlnlstered the boppelt "
short form of‘the WAIS (Doppelt, 1956), Wthh has the advantage

- . [
‘y

?Ef'{ff‘,d"{":' of,belng qulcker to admlnlster than the complete W%IS whlle
B ...-.' " L, .,‘

testlng approxlmately the same functlons.‘ The»selectlon of

A3

.

.

.
i G B A

CEL
[
‘
i 8
TN

RPNy

z

E PN

POy .51;:‘ﬁ ’7' tests 1n thls short form was based on the data whlch?wechsler ,
i b ’ e o :

Lo reported ﬁor hls natlonal standardlzation sample of the WAIS 3”€\_ /‘

-4
W]

: ::A.;.Lj_.«

,“gfjff:gj}f'ig'and reported ln'the WAIS Manual.J The short form con51sts of

four'subtests, two Verbal tests (Vocabulary and Arithmetlc)

;and,two Performance tests{(Block 0951gn and Plcture Arrange:

: i, meht) e
Tt ','.' _.‘ -;:Q ‘1,"
L Performance score,

Between two’ Verbal tests and. A ;
total Verbal score.J’ ‘ ' ; St s
Between fwo - Performance tests RN ' L

'*_U and total Performance score'”

B tween four subtests nd Full—.A:V”'
‘gScale score. Can S j

1!'\f;',uw@g:_ The above correlatLOns are for age groups 18-19, the nearest

:'-l’

vﬁi;.»“f L of the age groups‘for whlch correlat;ons areyglven, to those

[0 R

mhel R Flrst, BV T
43

A

AT SN LNE

g:i -6f ieft handers -i
~;% . 1.-,..‘§t.9alteCh' the ‘same” measure'was'chcsen 1n order to facllitate -i.:
giégﬁ;‘lih'h;%;. 4comparlson wi her flndrngs; Second, the Verbal scaie of _ o :
;;é.:iil L as: B x ‘tkhemrsphere"(ab}lltaes |
ifgiftﬁf language)'while therPerformance scale tests -rlght_“ g



[y

-

-

A S

AN LIS it

. e

'ffﬁff types had smaller fleld differences than normar wrltérs and

B hemlSPhere" abrlltles (e g spatial) (Arrﬁgonl and DeRenzl,f“'

;1964- Reltan, 1955) ~‘».-'“' -_.'5- .¢j¥§” ",; _h.ﬂjayzlf' '

R These were the synonyms sectlon of the Mmll Hlll Vodahnlary
‘hScale (Appendlx B), whlch was selected as -a measure of verbal

:{;ablllty, and zre Space Th1nk1ng (Flags) test (Appendlx C).-J

t"whlch was ise

‘;:?abllity flrst emerged as a. dlstlnct factor 1n the early work

.'Tﬁof Thurstone.. HlS ermary Mental Abilltles test had ‘a spatlal

-f; fmeasure 1nvolv1ng the mental rotatlon of PrlntEdsﬁlgureS 1“

;-L'order to 1dent1fy,them_as the same as or opp031te to the ﬁ;fgfff

'*?standard flag flgures..
,ﬂleft handers. These subJects were examlned‘to see whether they

”f:itw1sted and pen polnted down to the llne.l Levy and Re1d (]976) B ?”
‘fln tachlstoscopisdkests of cerebral laterallzatlon faund that _{fﬁ’l'g "
'J£31nlstrals who twisted thelr erStS when wr1t1ng were tho a -

'-tff w1th language centers 1n left braln and 1p51lateral motor 35*$

7 .
s e e
.

o

In addltlon, two tests wére admlnlstered in group

se551ons as separate-measures of verbal and spatlal abllity.g f_n S

as, a measure of spatlal abillty.‘ Spatlal

'i .. '.‘ -

!Thls is’ the Flags test.', { T;f;u%uﬁh}-f

An addltlonal aspect of 1nterest'was also studled an

\..

[ : . EERTa
. *

" i

fﬂ'wrote thh'stralght wrlst (llke right handers) or w1th wrlst "flf;flh

[ . . et ) N
.o . [

3

control, w1th right-hemlsphere'domlnance for perceptual f
et IS , o :

functlons. Normal wrltlng reflected the typlcal contralateral _

. s S e -

control seen ln rlght handers, but from a language—dominant S _

rlght hemlsphere,~w1th spatlal functlon 1981lateral to the 3if; SR

l

preferred hand.. Inverted wr;ters and females of both wrltlng—f'
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percentlles were derlved, and these were used"_m the analys

1 l

R for two reasons FJ.rst, there was some doubt about the

., bt N

and secona the use of centlles fac:LlLtated comparlson of

M T.l N

'.,."\-. S <

" WAIS results w1tmresu1ts from the tWO group te.c.;ts.\ Table
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"performed Thls ana1y51s is summarlzed in Table @ .(f.gfLﬁh*,' RS

"*1fﬁfeburéefﬂ*¥~#ﬂ,afse“.?~" ,d;f;’fﬂ’~gMéff'_'{‘“'ur*luxfj'f“ﬁgii
LT T T N T e e e T e

‘7jsex and Handedness as. between-group factors and Tests as a ~yrijﬁf;f}

';fW1th1n-group factor., Results of thls analy31s are summarlzed

I K . - S L e - o, .
- S . t . .. ' . : t
A B o s TNV e e 8 s My ey et R 38

24,

e,

) TN

JOY ZPNT7 PRI
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rPerformance means,.sh'ws that groups dlffered 1n overall

:I Q as well as 1n dlfferences between Verbal and Performance

v ":"r'"‘i-é'\;ln. e

S

ujSCores.. For thlS reason a two—factOr (Sex, Handedness)
*. LA

ﬂanaly91s of varlance ‘on, Verbal Performance dlfferences was ‘jff‘“; o

P

.'.o . ‘,(‘

'.Nelther the maln effects nor the interactlon of these was

P . . ! .
( . - . . R . co- oo , .
L B a L . . oo S e Y -

251 nlflcant.'\~ﬂ/ L O U ;..f

Table 3 ;g_;:gf?:J;f_fﬂf;

Analys1s'of varlance for WAIS Verbal-Performance dlfferences,
IR ) et T i SR Sl AP,

8 ];sekffﬂ‘}"f'“"if“93199;j;; S1-l 9. 99 ' ’;kr_l';ﬂff?ﬁ*p;“f?fﬁ'iﬁ
Handedness el 322:5i‘"f'5:;é34 161 26 ~%ifﬁffﬂ‘3j“?ﬂ s
Sex x Hand “;5éab;pﬁzdjfff_zv 1615 %2 2 69, n.s. -

-}{S/AB | ,:-;68576243 RETS 599. 79, .. R

| R ,J'u'i' P :
T:The Slx Indlv1dual Tests . L SERI i ~

A second analy91s of varlance was performed w1th

'
vl

}

7f1n Table 4.. In thlS analysis two effects were signlflcantdﬁfn

3,

':;the main effect for Sex, F(l 570) 5 84, P < 05), show1ng

iilthat thls populatlon of females performed more poorly overall”‘j_}ﬁu

’

g

than the males, and the Handedness x Test interactlon, S
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fftwere 51gn1flcantly better than dextral and mlxed-left subjects
'groups were also 91gn1f1cantly.poorer than dextrals and

'fiThere were no other 51gn1f1cant dlfferences between the hand

.-
"

"f F(lO 570) 2 37, 05) Whin posthoc comparlsons (followxng

~ffW1ner, pp. 208 209) were conducted to examlne the locus of

.r‘

'W;the 1nteraction effect,,lt was found that flxm—left subjects

a

i ,. i BN

x_;on the M111 Hlll tbst, F(l 570) 5 9, p < 05) Flrm-left . ,5ﬁ3.

»

)

'13136 00;[;;;,
2382 98”

'1‘13435 oo

'4806 iz 0
~323347"oo 590,757

ﬂ_mlxed left sub]ects on the Flags test, F(l 570)—4 8, p P2 05,;fu;.fJ;

et
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— R 'Vocabu1ary:'Measures . e P o Lo
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e

_Mlll HJ.ll test, J.t was found ' at mlxed left females per-— '

LE
the Mlll Hlll (t—2 20, p< 05)

1
TR SR

ST formed 51gm.f1cantly worse

r

i

{

?
B AT
_f_'F‘ R when the,WAIs vO_
{

; .
A There ‘were no dlfferences among the other groups on’ these
o : . ' B " "’ )

R two measures.\, L PR ; S R
’ - " K RN .. L . - . ST . .
. . ) d . . : : . .

:
s g e kY

a(-"a:‘:ﬁr) K22 < .-_,;':_'- y “;‘;_;;;';;.‘;a_#rwu. Aot S ey
DA .o tot . T . -t

/ ',_'_"-_Mode of ertlng in Left Handers - .. B

B N L

Thlrteen sxnlstral males wrote w1th stralght wrist Coosl

) gnd 17 w1th J.nverted hand '.. 'Amcmg 1eft—handed females, 18 TN
' ;,"wrote W1th $tralght wrist- and 12 w:.th ;lnverted hand : These
_groups were unrelated tQ degree of consmtency 1n hand ,' B ‘
:"‘\ f ;
« LT . i N ’ . . :\‘ g ; K . . > . .) -
Mode of wrxt:.ng ln s:.mstral males and females o '
E S L Inverted . .:’}'\ . AR
3 L : Hand - :
i v Flrm Left 9.5 L

ST MJ.xed Left 5

TOTALS

. '. ot
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(0
]
L provad to be s:.gm(f@tly lower ‘on Performance (t=2.45,« .- , .
E_ ' J _pP. <. 05) than females who wrote normally. . ‘ ' ' . K .'
Lo ' :
L ©..Table 6 ‘
2 Mean ‘centiles, of inverted and'normal.writers -

| ] . . S . ] e :

Eou o . . - - Normal - ""Inv'er"t'ed .. Significance.
T o /ertmg - Hand , i (t=test) -
t

MALES : ', (N—13) ;"j . (N—17) - .

1

: Cy i 'WAIS Performance :f.“;. 58 'fB‘(';'- 56 55I,- ﬂ'ﬁ}'.'g-.,.l"-'_". :

:-:Mlll Hlll ) ,::_53 88 56 69.?;, Snnasy L AL

- Flags PR :’.,'..__42 23_.",{;. 54 88:-.-,..‘-_"-:‘-_'f.'-llz3_~. 47**

FEMALES' L S akTe) (N 12),..-':...:'_ BRI

WAIS' Verbal :".5"‘-;.' j49"23:-"'._:~_,,-°'; : 43 735"'_ ' I . ni NIRRT SRS

L _.wzus Performance- "__.~so 04 R 5‘41 60 i 2i45%

' ";'Mln HiLL S sL 17‘ : ",‘.: 35 475 e

L oS

Flags : CUsoen 34 97,-'- BRRRE I L

T e xR p< COL: T B
Mean centJ.les on the MJ.ll Hill and Flags tests are j o

' also shown 1n Table 6 Whlle males J.n the two groups were

'-. not dlfferent on the verbal measure, the spat1a1-~performance ;_:.;‘
of inverted wrlters was s:.gm.f;cantly better than that of males '
- _\ j; .

who wrote normally (t—3 47, p < 01) Imrerted hand females |

were 51gn1f1cantly poorer on both the verbal (t~3"56, p < 01)

and the spatlal (t—3 82, p < 001) test thah were females w:.th

. .'I‘ .- - P . . e . e, .‘
‘- normal wrltlng ERERRSTTNE } o , , . .
C .:T.,{,_\,- R . & B . g
L S : N 3 - N

- . R St DR . R ot TR 1 . . :
et e e =0 R RN AL RIS S AT AR R i Syl e gt S e cistatc x T
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D | ~ °  DISCUSSION

R I T

\

f I . ‘\ l-t'appears'that 'the group tests '(Mill Hill -and

\

L Flags) are. more sen51t1ve to the phenomena examn.ned in thi

PR A

study The results of those tests lend partlal support to-
the- hypotheses.~' As predlcted for the verbal test, nen.ther_
s:.n:.stral males :or. females (.‘L e flrm 1eft) nor. dextral . '
| \females were lower than rlght-handed ‘males on the verbal | |
m_e'asure. : On the sgatn.al test,‘all dlfferences were . J.n the .

\

predlcted dlrectlons,- but spa’tlal 1mpa1rment 1n females was

v
o/

statlstlcally conflrmed for smlstrals (1 e. f:l.rm left) only.,..

"./ ‘

DextraL females were not d:.fferent from dextral males. Thus

the predlcted handedness effect 1n spat:.al ablllty was con— . '_"? ;

o

T Y o R U e A R

flrmed whlle the sex effect was not.: It appears then that

PR TR

handedness 1s a better ‘pred:Lctor of spat:.al ablllty than lS

S S T RS PR e ' Ve e e
S L N Both groups of flrm left handers showed the elevated

-t -
(SR WS

S

verbal score on the Mlll(ﬂlll whlch was found 1n a factor

:\ analy51s of Levy s Caltech sample of 1eft handers., In the .
e N . . . | Lo ,\ . ' S N

present study flrm—left males scored hJ.ghest of all the
'g'i:-‘.'*‘ L groups on the verbal test, followed by flrm-left females, .

K .' Con and both of the flrm-left groups were 51gn1f1cantly hlgher

than all other groups on th:Ls test....'

. The predlcted qmpalrment fo{‘ieft handers on the

g N T - !

Co Flags test was apparent only for flrm left handers, mlxed—' o

. left males and females were not s:.gn1f1cant1y dlfferent from
. ’ dextrals on eJ.ther the spatlal or the verbal measure o "_'~-_j' ey
S W o . )
h RIRt)

o A Bde pe Baprna lsaw ey et e LA D T N R T I LT REIRENE R NYT S VXY ALY > A s et GAARL A Yt 2 e 3P ) ek g W R WU RETS TA
T e P S et A e s GRS SRR el S R
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e Res:ults. on the l@AIS ‘tests ..were hot the same as those

on the group te’sts. .- No signi«ficant .dif'fe}:ence's were found
\ o in an analysn.s of Verbal Performance difference sco;‘es, and L. ,
although Flgure l suggests .a Sex :rzrask 1nteractlon for mlxed— ‘

left subj-ects, thlS 1nteract10n did not prove 51gn1f1cant in',

3 an analy51s of the J.ndlvldual subtests. . )
b I | _—LThere are several p0331ble explanatlons for the
fallure of the WAIS measures to, fmd the hypothe51zed dlffer- v

-_ences._ Flrst the \WAIS may not be able to detect such

- -‘;:dlfferences 1n a- sample of moderate 1nt.ellectual abllltX‘.' -

‘ - R .-’_.._._.Levy s Caltech sample had a mean Verbal I Q. of 142 fox: left"'l-.‘l

’_":'handers and 138 for rlght handers-—exceptlonally ’hlgh 1evels‘~ '

; - V‘for both grou‘ps. These subjects were also hlgh on the . ‘_ )
p‘ "'.Performance scale,' rlght handers hav1ng a mean of l30 anrd -,-' !
S 1eft handers (the '\" impalred" group) of .11‘7 By com'pa'rj_SOn' 3_3‘ Y 1 -
| .1n the present Sample left handers had a mean ‘Verbal I Q.,)- a v.‘_ y % o
k : ,Of 116 72 and right handers a. mean of 114 04 th.le Performancle :_' I;
z - I.Q.s. for the two groups wer‘e 108 73 (left handers) and lll 29 AT |
‘ . (rlght handers) ‘_ Thus lt seems\ pOSSlble that a "floor" | effect S ‘
' "J.n our mor}e average sample precluded the}posslblllty of | . g
L '_"".:..aobtaz.na.ng thé 51gn1f1cant Verbal Performance dlscrepancy }

, » '~'f01md in. Levy s 1eft handers.' In order to observe the same A
} P 25*—p01nt Ve,rbal-Performance difference m left handers whlch\37 |

: | '.'Levy found at Caltech,‘our left handers woiuld ha\re, had to | S ;

score 1n the retarded range on Performance I. Q It 15 J.nter-
. I . 1, ‘

, ,"estlng to note that when our left-handed males were dlvn.ded

S L 1.nto an upper and a lower group accordlng hto I Q. , lt was
S I8 N ‘( ! I .‘,:l'
i i ) ” \ S - )
' ’ = ‘ ' b v _/— . e s
K P ; ! el

e

' [ N T T R TR T R St ' k .
N oty N . e e N P PR . o
i e gt e e T et it "‘*“Nﬂa’w Wv&ﬂ)—m» .&"‘?Me&n,\'&'}l(.\uzrw~ HERNN

...... " s G, e T, PR T B
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. ~'-'~.<1.,’. i akd .'f_:‘

SRV P

» ‘1.s that the Flags test cons,trtuted a. purer“ measure of s.pat1al
"ab111ty than dld the two subtests used to measure Perfdrmance '- o
:‘:on the WAIS Whlle the verbal pattern was 51m1lar for al‘i

"",'groups (except m1°xed left females) on the two vocabulary __:':'; ,

L
'by the Flags test. Block Desxgn has been shown to\ be 1n- 3

T 1958) "Moreover,. both Bchk De51gn and Plcture Arrangement B

‘ and for Plcture Arrangement, ) 64 (Wechsler,,°l958) - F' ctor

'-negatlve (- 12) correlatz. n, w1th the verbal cfactor extracted

: o
L from- tests ot\verbal ablllty (01 Vesta et al, ,1971) Freem‘an

B
‘ 3. .

S | | C
found that the-15' with I.Q.s in the '120-139 range had a :
Verbal - Performance dlscrepancy of 12 17, whereas the 15 W}Bh .
I.Q.s, in the 94 118 range ‘had a Verbal and Performance fnean N | *
_whlch were almost J,dentlcal (Verbal 110. 1“3, Performance—“ - ) :
, o o

110, 8'0) ThlS suggests that a large Verbal Performance

dlscrepancy ork the WAIS is much more llkel.y to be found among, ;" S

0 S : . o o .:[.

L 5

hlgher—I Q. subjects -

- Another pos'.-uble explanatlop for the fallure of the

3 ] ,I . 1 e
,WAI§ measures to detect the effects found on the group tests N ; _

.n~.

\

?
WRES IR AT o

.~=-:-..;/'-".a..-.\

:

EI measures, the perceptual spat:Lal pattern was not. It: seems '
. o 5' R
' clear,“ therefofe, that our two WAIS “Pepformante subtests .;

_were not tapp1ng the same cognltlve functJ_on as- that measured

l"

_fluenced by ratle of motor actlva.ty (Freeman,' 1964- Wechsler, o f SRR

: .-have been shown to correlate rather hlghly with overall Verbal f

Vv . P T s
° \‘,.'_ N _,‘.,‘-".,

',_'score on the WAIS._ for Block De51gn the correlatlon lS 269 T

\1",v. . °

ana1y51s of the Flags tes:Z on the other hand, found a-- sllght

SN ST CO LRI EN e

: (1964) pomts out that’ the so called '“nonverbal" \WAIS sub—- : "-'

o '. tests canL 1n fact, 1nvolve --,the..abl-llty to, Vet 'all'z,e:".the T
T o . . ' ) .- o _. _ _" i ) n R

N ' i ot - ' E

. “ N ¢ 1' e llltl@ | ' :\,. . . . ;o

( " - e e o #] '

e I """I““‘v-,-l{:a.r Mﬁ&nLg&bWM&hﬁm u\»
: oo RN




.

~‘Arrangement cards before plac1ng them in- sequence.-

. : .- ey : . . .
- . . ,. .. A
r?\ L . T C -

te

S T IR R '-j' '13.~2-}}ﬁf:
. <\olour-and form relatlonshlps of each block de51gn before S

reproduc1ng it, or- to verballze the story told bthhe Plcture

Thus

Hcertaln subjects may have used verbal medlatlon an the Block‘ S

[y

’:'D051gn and/or PlctureJArraqgement tests, whereas on the’ Flags~3'

' 'test a verbal strategy ﬂpuld not be helpful “‘a'nfw~f fjﬁ ;1A

'f{ It is also 90351b1e that the Flags test ‘was able to

1]

detect spatlal dlfferences better than the WAIS because the°- R

Loe .pi

former represents a more complex v15ud-spat1al task.‘ The RS

Block Deé}én test requ1res only that the subgect arrange ' }::;

[T

h blocks to forg a copy of ‘a prlnted de51gn, and may thus be

’j;seen'as a.

.‘)“p

el
s

£ handers were dlfferent'f

~'.. ‘ . ‘_-.
‘ males on elther oﬁ the verbal measures or on WAIS Performance,-ihiw

f‘ same as of the 099031te to another flgure.w

e

.q. .\ ,

subqéct to perform a genulne spat1a1 shlft—wa e mentally fﬁf;‘

L

rotatlng a flgure Lﬂ order to determine whether 1t 1s the

LT
‘ RIS .,‘

\The-results f.

'i'~('

e

normalf and lnverted—wrltlng left

males and femalesﬁ

> ' o

w1th 1nverte wrlting were\not dlfferent from normal~wr1t1ng

7,

¥ . e

ldyerted wrlters were 51gnlﬁncantly better on the Flags test

'\rrlght hemlsphere spectallzed for spatlal functlons.n

' . . .‘..‘ . -

‘ R » ‘-1
- than were normal wrrtlng males.‘ Thelr performance on thlS L

RN ' X1
atlal measure was, 1n fact, not different from that of

'rig t-hAnded males. éh;s lS chnsonant thh Levy and Reld'

. - .
KPR h
N o)

(1976) flndlng that 1nverted-wr1ters, like rlght handers,;'

\

‘ .ﬁjhad superrpr dot'locatlon 1n left/ylsual f1eld, 1mply1ng a

The

.‘,J'.

qn;poorer spatlal performanCe of normal writers is undhrstandable

EDE I L O VR A

matchlng“ task, whlle the Flags test requlres the 4;7""7

Whlle males %fyh

T T e e
PR LA
;

T rat

J)




T N Sk IR g 33,
, S0 _ L L R N w'w-, e e
.*-if' as Levy and Reld (1976) suggest, these persoﬂh have ;¥j }%
iif rlghtnhemlsphere’lanéﬁage domlnance, slncelthls would be'-f' l:é:
R ;;ff_"}ggﬁapﬁf&;tb “crowd out" the spatlal.functlon whlch in’ most S 'ﬁ%:
ERT :‘9;1}'s.located in. the rlght hemlsphere.”.i};ﬁilﬁh L i ‘ ' f%{
X o . Among left handed females, however, 1nverted wrlters ;:li‘r:i:
!; , - were signlflcantly 1mpa1red on hoth of the rrghtlhemlsphere f;fi
g ',,'l .7:;~’ measures (WAIS Performance and Flags),'relatlve to normal—: 'méf
. B e wrltlng females, as yvell as.on the M111 H111 verbal measure; ' :‘1
] ; Lo . '(They were also poorer oh-the WAIquerbal measure, but thls ..?ﬁ. ' f?
2 ! " ' dlfference dld'QOE reach signiflcance ) These results suggest | i
lack 0§«Speélallza£10; forlelther verbal ‘or - soatlal functlons ’
':ﬁ;; rn sueh females,_leadlng to lmpalred performance.on'both‘: o

Qe

femalea. However,waﬁclqser 1nspect10n of ‘our data for 1nverted;;?
" hand females revealedlthat 1t was pramarlly the flrm—left' g o
subjects who_gontrlbuted to the poor spatlal performance p‘.
(17th centlle),_whlle on the‘verbal\m?asure these subjects ,j
::i}j were close to average'(hbhd centlle) f Mlxed left subjecqs,<.;$;:; :

. PR , N U
;iff,‘ of flrm-left and mlxed-left subjects cohtrlbutlng ‘ .
g{l"{ jlally to Verbal ahd‘eéatlal means'was not !rue fOr

>

;the same spatial deficxt:as

PR P

dia normal wrrtlng sxnlstral -




,'males, it is, p0551ble thaJ these females have the -game f°t'j S

pattern of laterallzatlon as that whlch Levy and REld (1976)

-

",prop03e for normal—wrltlng 51nastrals--1 e..rlght hemlsphere B

v dimeate pmaner s me el

. language domlnance and left hemlsphere spatlal competence._1 _':Lf

~..;~-_~.;.;.x’.‘-:"‘ 1« i IS e g 2 —:—'-f:u-:;.'l__t' % .\:‘« ’B‘ S

.{Jfﬂ l_The reverse pattern5 whlch Levy and Reld (1976) descrlbe fl':f ’ffﬁ

.for 1nverted wrlters, would apply then ohly to mlxed left :315'155"

L L SRR

tji'- J'i ﬂ~fﬂ- '”females Of\thls wrltlng mode. These could be persons dith ll““

"fboth language and preferred hand controlled by the left

"CH:.:,fff_hemlsphere, a sharlng of ﬁ@gctlon thCh mlght explaln the - f.{j : }“g;f

1
fi&,'i,w'f7ii-;‘ ypoor verbal competence demonstrated by thlS group ”']{i&ﬂ;?;‘u'{\ef“é

- (- . ) ~°'.. : . '_
fﬁ” : dlfferences reflectlng‘differences 1n braln laterallty, . R
M NP f':hjﬁbut w1th a\stronger welghtlng for handedness than for sex.r."l \
TR e DT e SR P - -4
A : “T;Poorer spatlal ablllty was ev1denced 1n sanstrals, for -f§1

: }} l.ﬁj;};\pwhom prev1ous studles have 1nferred less clear 1aterallzatlon, RICERI &

'ﬁbut not for females as a whole. A recent study (Waber,11976) 'ifvf'r

-ﬂ;iﬁjwhlch used a dlChOth llstenlng task to determlne lateral-'

v c0 ‘: . A

P T L T T
i e v

1 N i o e
T R '5-gthose groups hav1ng better spatlal ablllty relatlve to verbal ;

PREA RN Vj;gf.Wf : R
EQ}J St Jya*ﬁablllty also belng most laterallzed However, these lssues‘vi.f
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}”.T'“:.;V' populatlon. Persons whose hand preference 18 flrmly left

Y v SOSPEESVR
TR
S s

iR P e

i
o

AR e
NIRRT 2

b b e - bergme =Yzt

-
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-

<

3
.

e

y L It Ais obvxously not accurate to make lnferences-“

about braln laterallty 1n females as a group, for rlght—‘-u

¢ e st wi UM G e  Cdris
AR S e e U e ke

R

'u°" handed females perform qulte dlfferently from left—handed

females on certaln tasks, and even among 51nlstral females

e
phictuiinuatil

are sub—grouplngs w1th different.cpgnltlve abllltles.'\fhe

same 15 true for males.

BN

Nor can one confldently descrrbe "left handers“-" 3 -

ﬂ

.3’:,5' w1thout,qua11f1cat10n concFrnlng degree of fﬂrmness 1n hand

H

P S R

preference, for 51nlstrals clearly are-a far from homogeneous P

r/ : 'Z-.‘ S Ly X

: v; manlfest a battern of ablllt:es.qu1te dlfferent from those
‘ ,3 left hand but who use the rlght for.other common act;v1t1es. )
to be'dlfferences accordlng to mode’of wrltlng and accordlng |
;éf;jf to Sex withln the wrltlng—mode parameter.“ Thus the smmple
: . dlchotomous cla551chat10n of handedness‘employed 1n many .

: prev1ous studles is clearl}'lnadequate. :;Z;lilfj“ ' : L
"fﬁ;'_'”a.ffl}ff}: fhe Annett questlonnalre pr0ved to be an'effectlve ‘-i,:Q?i;L‘. ,
.5:3"3" 1nstrument for separatlng frrm left handers from those of lgifﬁ;’;; ‘

i mlxed preference,\and seems preferable to other handedness o ; 2

..... e T
b ARV

questlonnarres because the 1tems have been shown to coordlnate

‘, . -:'-. - P

'w1th manual Sklll.' Future work on lateralizatlon of functlons NI P




. ; B .
L A f There is. also a need for a clearer deflnltlon of

\\
‘. o

:=-f|”.yt 'what constltutes "spatial" ablllty Researchers may have'f'

w
N
.
S i ‘..1_4».-‘-\‘;.».?-::'1'—_ iz _}_.@{E‘s RN

1‘.

)
'
{
{
l{ﬂ;fh~t Z"f‘,'~fbeen too general 1n clalmlng that left handers and/or females
s '?'are poorer,perceptually or spatlally.. In the present study
¥

Y et gy
.

.Athe WAIS subtests de51qned to tap'perceptual-spatlal fUnC£lOns:"

f_dld hot reveal the dEf101t detected by the Flags test. More—;V."

'““over, none of the three'"spatlal“ tests employed here detected”

-
_—

S et £ S e i B

- ’ - . ) : » . .-

j-jgf - Q'}{s?the spatlal delelt an rlght handed females whlch other tests
?ifnrtflﬁjfiﬁ;fgln prevxous studles have found It seems_lmportant, therefore,

f;'}f.:-f 3,"that closer attentlon be pa1d to the partlcular tests wh1ch

':fffgff“-;'detect varlous aspects of cognltlve functlon.J There may

‘
5 S
A,
' by N
o .
g

.“5 ﬁf.ml_In the present study, for example, mlxed-left females were q-.ﬁff“ ﬂl
- ‘._......'. , N
'ap_'_g..51gn1f1cantly worse on the Mlll H111 test than on the WAIS
';igkaVocabulary test.r. t 19 dlfflcult to explaln why two tests /_;jﬂxr{ -

:ftfisupposedly tapplng an 1dent1ca1 cognltlve functlon shquld /ﬁf:fgf"

ot e .
RIS AP P N

5-}ihave dlfferent effects, and why such a dlfference should be
ﬁ":manlfested in only one subject group._”i; o ./'“__; : Yf;
| .: B Whlle the present study failed to confirm the cognltlve flf
: ”iﬁfsex differences found in prev1ous Studles, the lssueiofl 5”

e ' _? A AT K . _:.”_I. o
'v.fh““dlfferences ln cognltlon 1s obv1ously far from settledWTXh';J RNV B

1'--»
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"_<f72: .ﬁyr}_7deal w1éh that area. The all too-COmmon practlce of grouplng | SR
~;together males and females and thus obllteratlng sex dlf—.a ;.;‘ﬁ;}f.g

S Lo Cl e ;;h: ERET
: '.}.'»5¢"‘5ferences, or u51ng only male subjects and thus 1gnor1ng IR VR

L R S S

BR

' ‘Such dlfferences, constltutes a serlous handlcap 1n thls

.o

:_area‘ A recent example 1s Wada et al s (1975) fasc1nat1ng

'
'

%fﬁ?;if;f" 7.u.freport of rlght hemisphere language domlnance and mlxed

%Jﬂ.f.ll“:,?'f _:flanguage domlnance in both "pure“ rlght handers and "pure RO
,fﬁf,f'fﬁ f:ﬁ : fhleft handers. Are these subjects male, female, or both?
L N = . PN _— P

ﬂfﬂl_;;: ' v};fDo rlght handers w1th unusual domrnance 1nclude a dlspro-““Z'

.
PR )'#'ﬁw,?“:du';h-——”kh. BT ROSEN -‘N,—-‘-bﬁ'—i;\!:,;;__y_',',; PRt S '_:""‘ v

:f_portlonate number of females? What 15 the mode of wﬁltlng

B ;ﬂln these left handers?' jg - ' A

Clearly,.the uhderstandlng of sex,deferenceslln

s

'wdﬁW1th the present study argues that apparent sex dlfferences

;3 R ;,‘may ;nstead reflect dafferences 1n maturqg;on rate.n Inves-faf:,ipnajuey
:f{ T ;fand spatlal abllltles 1n adolescenCe,”Waber (1976) found thatlv ‘
i?% i " ':; if;nisex acconnted for only a small proportlon.of the varlance ;n
}fé- IR '“'fcomparlson to maturatlonal rate., Those maturlng late were iy;;ﬁfﬂf
;ir, o jmore 1aterallzéd for speech and better spatlally,'whlle thef'
%t “ ;. ?ﬁ'l ';_OppOSlte was true for those"maturlng early._ Slnce'maturatlonal
3&; S ';dg:r te was shown to be related to spatlal but not verbal;?é '
i,

o RN

'*f;LH;CannOt be explalnEd by a éommon set of causes._ Soi'.

ago Sherman (1967) also proposed that girls@'

2 o —

P N AR




{:1: i e development of speech was related to thelr poorer spatlal - %/
‘; 'ablllty 1n adulthood,wargulng that early language development

¢

I thought.- However, as noted earlrer, a female language

. I -
advantage 1n chlldhood has not been establlshed moreover,

1t 13 not known whether the rate of maturatlon observed in.

B

:

development of verbal and spatlal ablllty and laterallzatron'ﬁ

fﬂ”f:}lfiﬁijt" is. suggestlve ev1dence that verbal/and spatlal abllltles

e, -

-.are more symmetrlcally rep;esented across the cerebral""

hemlspheres ln the ffmale braln than 1n the male braln, but

V'J by age%/blrth order, culture, sex of experlmenter, and sex

P

mrp e AR n

study has not touched upon the influence of socrallzatlon

e T on the expre551on of sex" differences, lts contrrbutlon.ls"'
.:1 ) .'_. -’l._l:.‘ ot ) 'Q_ S S - . . -
SRR v undoubtedly an 1mportant one, and thejlnteractlon of env1ron-- ,

mental lnfluences w1th the phenomena thCh are “the . subject

..' \

i ﬁ of thlS study should not be overlooked.~ f;gffahii-“

J rnhlblts the development of nonverbal, partlcularly spatlal,- _lf'

adolescents 1s a true measure of the earlrer rate of maturatlon.
What appears to be needed are 1ongltud1na1 studles of matu-:

ration rate from lnfancy to adolescence, to observe the “.~

ﬁ:oie pressure 1n the development and measurement of dlfferent

'3cogn1t1ve skrlls ln males\and females.' Whlle the present e 1

A
N L LSRR I g
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Please indicate whlch hand you use or, weuld'USe for - each of . .
“the follow1ng act1v1t1es. Put a clrcle around R (for right). ﬁ;;,

-

At

" To
,'-To’
:Tu“
'
;thi
g
‘“fib

- T0.

At t
‘T¢~
. TQ

. .'\ '

'throw a ball to hlt a target?

;hold a racket to hlt a ball7.

‘hammer a nall lnto wood? .:T

lhold “a- toothbrush whlle cleanlng your teeth7

.guldé a thread through the ‘eye pf.a needle

,the top of a broom whlle 5weep1ng?

-the t°P Of a shovel when mOV1ng sand?,if' n
deal playing cardso:f-u--'f,ﬁ : .
unscrew the lld of a- jar?

45. R

, " APPENDIX A |
ANNETT HANDEDNESS QUESTIONNAIRE, )- /. SRR

°
i

. or L (for left) i
N .\”\” L coe //"or E (for either). IR
s N SRS

write-a.letter iegibly5}
hold a match whllst strlklng 1t° -c'\§/‘.1'

P

:cut w1th 501ssors? : ﬁ.fﬂ . :i‘tf'ﬂf 'fﬁ J?Lﬂﬁg““*f

(or: gulde a needle onto thread)? 'i.ﬂ'
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APPENDIX B

In' each grbup of six mrds below, underllne the word Wthh means the Same .

aslthemrdml'eavytypeai:nve

example* 5

»I'fruit '

j-i_ie' .
_"'go away

" pleased:.

cléé.n

pretty -,
water -

R 1_’m1~o'~" N

".crack

dunce , -

" step .
.2‘ ..' ‘ v : N

'smg

ook’

warm -

. Erightenied . -amoy”

‘green.
found o

6 " B. 'IP..ZEI'

L

:'fiaré' :
side . :

£flint

“.rich . -

R -.'_.\ . Rt T M»a-liﬁ.‘\

acc.ldent

fleld

12 pmva

mxpply _
wd:wlde :

hamomze
“hart” -

' \13 " STURBORN .
' "‘-',obet.matel steady

.. - hopeful”
Lo orde.rly

‘bollow |
slack

5 S~

;4' scmmn \

: Shlp - Sln(JEr '.
.. 'Plant -

- scholar .
Is, . LIEERry =
vbrry freedom

cBeerful

servietteé

e

g

thegrm:p ashasbeendonemthef:!.rst

17 mmm

attendance
assanble
llkeness

flourlsh
- thrash’ .
thlnk T

- .'119'_‘. PRECISE

3 natural

', - small a'

" revolde . -
o, craise\
"whver

. tonic

g

16 COURTEOUS </
" dreadful |
" truthful Y ‘short

[

pol :Lte

S
. P

1

\.

appgaée' :

I"O ; e ‘

faulty

[

21 " UNINDIE

sw:.ndle
dmu.msh c

- linger .
' 2 LAVISH

L‘maocountable

.reap -

°fondlés o

°

‘stupld -

20 . ELEVATE" . *' - -
move: -
‘work

dlsperse :

pandér
wheeze

canpaxe

P

selflsh

romanti lawful -
extravawe .

.'.523. _ ’,

ccmplam

©24 " SURMDUNT -

v

overcome

-,

moise - "h\\- o
fancy . o

L

“ gescend
v ) w'e‘
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o , Here is-a p1cture of a flag Nouce the posnxon of the black porhons .of the flag
: The black stripe’is along the nght hand edge. and the black rectangle is' m the upper
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'--Here is “the . bpposlte sxde of the flag shown on the fu-st page. Nouce that the
locahon of the'black portions of the flag is dxf!erem The. black stnpe is along the 0.
left hand edge and the black rectang]e is in the upper nghl .corner’ of thc ﬂag. Gy
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["hc two smus of th large [lag prekusly shown appear below Nonce lhat you can not

slidc one around on the page-to look exactly. like the other one. Each. picture'is the opposite

v side of the other. 'One must be picKed up and turned over .in order to make it look exactly
hkc the ot}*cr oné., This was dcmonstrated with the la.rge flag : - o .

. S I‘hc ncxt t\vo pxcturds are of the same side of the flag. You can slxde -oné of the plctures
R around on the page so that it looks exactly like the other one ' . . .

¥ _ Bclow are more flags For each of the six’ fla.gs iri the" nght hand box, cxrcle the lcttcr ' o
.8 if the; flag'shows the same side as the’ sxnglc flag in the box at the left; "circle the letter. O o
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, . Here arc.two more rows of. flags for pracncc. Ma.rk all Ilags REMEMBER ercle R ‘
thc letter S if the flag shows the same side as the’ smgle flag in the box at.the left; cxrcle the o f
lcttcr O if the flag s}lows the/opposne snde of the single flag at the left GO RIGHT AHEAD
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Thc answers for the :hrst row’ from l(.ft to- rlght are S s O O O S The answers for the
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's;coml row lrom left to rlghl areOOSSSS T . P . .
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