\

+

. s
- . . $ 'é

’ . .t

.

‘&»
.
.

x

; ) DOCUMENT Rzéfuz
ED 123 861 . " o o C 8C 090 229
. - . . i . .
. N . ! )
AUTHOR . Sherwan, Jay &.; Kulhavy, Raymond W. )
TITLE ' The Assessment of Cerebtral lLaterality: The

Sherman~Kulhavy Laterallty Assessment Inventory.
Techpical Report Wo. 4.1

INSTITUTION . Arizona State Univ., Tempe. Dept. of Bducatlonal :
. Psychology. - , -t ) ‘

PUB DATE Apr 76 ] : e
NOTE 33p. , : \

"EDRS PRICE MP~$0.83 HC-$2.06 Plus Postage. ~
DESCRIPTORS - *Cerebral Dominance; *General Educatlon°'H1gher'
\ Education; Predlctlon, Research Projects; .

*Statistical Data; tudentr Behavior; Test - !
Reliability

IDENTIFIZERS *Shérman Kulhavy Latarallty Assesspent Inventory

ABSTRACT

The Sherman- Kulhavy Latorallty Assessment Inventory

(LAI), an instrument for determining cerebral laterallty, ¥as 67 o
f the

admiristered to 1,000 undergradmates to détermlne the ability

LATI to dlscrlmsnate between right- and left-dominant groups. Bach S
was adminisfered the LAI, a 45-item verbal report 1nstrument which
assesses both fine and gross motor activities of the hands, arms,
l¢gs, and feet. For each S, three scores were. computed. a total right
score (derived from summing the number of rlght always and right v
mostly responses), a total left score (from left talways and left
mostly responses), and a relative dominance score (a ratio calculated
from the first two scores). Results indicatedq that the LAI is a.

‘reliable and consistently accurate means of assessing cerebral

laterality and that the LAI has an extremely high degree of
predictive accuracy. (Statlstlcal tables and graphs concerning the
reliability, validity, and factor structure of the instrument are
prov1ded ) (SB)

*******************************************}***********************;***

* Documents acguired by ERIC include many informal unpublished |,
* materials not available from other sources. ERIC makes every effort
*# to obtain the ‘best copy availablé. Nevertheless, items of marginal
* reproducibility are often encountered and this dffects the quality
* of the microfiche and hardcopy reproductlons ERIC mdkes avallaole

* via the ERIC-Document Reproductlon Service (EDFS) . EDRS is not

* respon51ble for the quality of the poriginal document. Reproductions
*

*

supplied by EDRS are the best ‘that can be nade fzom the original.
ok AR AR KRR KK K KK KKK AR R ARk KRRk Kk ko k kK

Y

C K K K T R B B K




C e
i
O
o
M
Nd -
—i
=y
el

-

LCog0 RR7

-~

. . ’
' ¥ S /DEPRRTMENT OF HEALIK P . o

EOJCATION SWELFLRE .

NLTIONEL tNSTITUTE OF N .
. EOUCATION LI ' .
. N . - T, 4

2 I N L LLAENT ma BEEN REPRO-
. €D EXMLT.V 2¢ RECE JED FROM . .
S T VE PERSINLR ARLAN AT DNDOR O'N
LT NGt PLuNT.LF s EAOKGPIN OGS
STATED OO0 NOT MNECESCER (Y REPXE. | ) ,
" Cear 266 ¢ on, watoRa &t T TE OF
L 05" £n PO RONCR PLL CY

s
.
] T - )
] . .

“ ' LA -

Technical Report No. 4 ‘ | :
THE ASSESSMENT OF CEREBRAL LATERALITY:
THE SHERMAN~KULHAVY 'LATERALITY.
ASSESSMENT ILVERTORY

Jay L. Sherman ‘and Raymond W. Kulliavy ’ '
‘ April 1976 .Y
. . . . , . . 1y
. \ (

Laberatory for the Study of
o Human Intellectuil Processes . .
B - 325 Payne Hall P oL
AriZcna State University « - " - '
Tempe, Arizcna 85221 :

. ¢
14 » . .
~s . .
. .
v P '
)
.
—-../
N -
. -
N
j { '
- ¢ .
< . | SR
‘ 4 B
. &
M )
. . ”, ’ "
-
S <
.
-
’
. * *
. ‘
- ™
P
- -
b .
¥ ' '
.
4 £
. §
. -
. R . .
o
L] . " . P
. . .
'
. ' ”~
. . <9 .
. <,
p -
*
.
- . ¥,




W e

. . : . Abstract

.
-

~

Questionnaires previousTy used to assess cerebral. laterality are

*

deficient in several resbects.' Attempts are rarely made to describe the

underlying structure of the laterality dimension. Also, the ability-
of a questionnaire Ib accurately distinguish and separate right- and

‘left-dominant groups is seldom reporied. This péper presents daFa
collected with_the Siierman<KuThavy Laterality Assessment Inventory (LAI). o
The paper reports eitepsive ﬁsychometric data déaling witﬁ the ability of

the LAI.to identify and discriminate betwéen right- and left-dominant 7 .-
groups, and includes data concérning the reliability, validity, and
factor,strLEture of the inétrument. / ‘

L3

. 4 -
. ’ . . . \ ;’-
. Tt
- L,’;: . “
.
. ’
. .
’ v
'
* 5
N - /
' s -
) 4 -
. 1
N
: .. . -
; id ’ |
) . ’ Vd -~
! »
prs PO
. A/
b
" i 4
.
1 .
x L]
rlf.’ 4
(-ﬂ;* !
7>4 PN h . [ 4
' /7{:2-.;'" L A ’ 4
2 ":::l;‘. A 7 , ~
P {
vy,
AN
b . . I
. .y
v ./ ‘
©..3
) .
¢ -




>
.
.
- - . . 2
¢ 1
.

“©

The. Assessment of Cerebral Laterality:’

[
.4 -

> . THQESheFman-Kulhavy Laterality Assessment Inventory .

[ .
fa L ) - ‘, . . * .‘
- . N . - . . [}
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R .
I%‘necent years there has been a revival of interest in the relations

, ) % . ) : : . .
. between cefebral 1a€era]jty'and the processing of stimulus information.

3. . /
For example, right- and left-handed persons have demonstrated differing

.

' degrees of faci]ity'wjtn imaginal-spatial material (Levy, 1969; Sherman,
Kulhavy- & Burns, 1976;'Sherman, 1876), differences in learning strategies
and conceptua] styles (Cohen,.1969; Karshen, 1975) ,» and even different

pattern§?%1 c]assroon seating preferences (Gur, Gur & Marshalek, 1975)

-

Furthg motg, 1nsuff1c1ent 1atera112at1on of~ the cerebra] hem1spheres has
{

N long been proposed as an underlying cause‘o a var.ety of ]anguage\d1sorders

3

such as dyslexia (Orton, 1974), stutter1ng (Travis & Lindsley, 1933), a
various apraxias (Geschwind, 1975). Before;(g:;e differences in gnoqessing N

strategies can be. thoroughly expiored'iﬁ is chessary to be able to

'accurate]y characterize and.assess cerebral laterality. In the present T, .

paper a simple and efficient method for determining cerebré] laterality .
. ' -
is presented. A description of administration and scoring procedures,
. W
and data descr1b1ng the ut111ty of the 1nstrument will be’presenied
7

fo]]ow1ng a br1ef review of -several common apgroaches %o the ascessment

problem.  , .

Traditiona]]y, investigators have relied upon four general tecliniques

1

" for determ1nggg r1ght— or left- s1dedness Thece different methods can be
. ‘ . -'rf"‘?' )
convenlqpt]y c]ass1f16d into (1) those which focus on morphological and
s . . ——" N
/
morpgofunéz?ona] characteristics, (2) batteries of manual tests of right=
% 4 ..
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 novel kind, with the right'and ]eft‘hands., Performances can be scored

v

* I Cerebral Laterality

‘ ; 3
- . . . P . . .
- .

.

f
3 LN
.

and 1eft-s?§edness, (3) various special techniquas, and (4] questionnairés -

. N\
about right- and left-sidedness. In each case response patterns are noted

. s < :
and inferences, are then made as to the underlying functional organization
. . .o ~

of the cortical hemispheres;/ o . P

The morphological appearance of the bgnes and muscular development- ..

have been frequeqt]y used as ,indicators of right- and*left-sidedness.

. . ) _
These characterjstics may have some value in terms of their asymmetry,
houever, they are suspect, since the th1ckness of a 11mb,depends more on

the extent to wh1ch 1t has been used, than ‘on 1ts primary character1st1cs

Also, tests-emplcying the dynamometer‘as an indication’ of right- or

_left-sidedness have been qrjtisized as being tests of strength, whereas

right- or left-sidedness depends'mainly.bn potential skill (Burt, 1937).
Recently, somewhat greater sighifiténce has been attributed tp such neuro-

1og1ca1 tests as extens1b111ty and synk1nes1s, By Hecean and’Ajuriaguerra

.

(1564). Data descr1b1ng these measures is scarce, however and the validity
) i

"~ of such methods is difficult to eva]uate

Ancther common - 1atera11ty assessment technique involves hav1ng

L7

&
subJects gerform various uninanual tasks which are generally of a semi-

>

objectively, and are possible to assess quantitatively. Typically, an

index -suth as (R-L)/ (R+L) is computed, where R is the number of acts

t
'n




-

3

A _
X .
‘ Cere?ra]/ Laterality
+ . , 4,
As Oldfield (1971) indidated " the right-left differences d1sp1ayed Qy
su\.h pethods are relatwe],y smaH and certainly do not qorrespond‘mth ) \; .
,the gross disparity betvfeen the two hands wh1ch is mamfest‘i in we]T- a
es,tab,]ishe.d tasks" (p.97). ‘As d1scussed below, a dfffereéic d1str1but1on < .
of indices'résultl; from various verbal inventories. Zf, ifr *,/_. ”’/ )
Several spec1a1 testing techn1ques have provided useﬂful \afo}mat“lg’n

'

involves some risk and considerable expermse Other methods’ us"é‘d for ©de 2y :,a,
determining ‘cerebral do'mnance include electromyographac testsz o ‘ﬂ.;_ ,‘;’ :) ﬁ“
(Cernacek 1961), the use: of the ph1 phenomenon (Jasper & R’ane?/l 1;9'37) . f:,é‘.’f
' and the critical angle® boa;“d (C]ark 1957) ) A]though ti‘a’ese tests have . ;3»;, 'fr?

a great deal of th.eoret1ca1 1mportance “their conplex natu?‘e prevents Z’m;
then from be1ng Mdely used o . ' S 3 ,’; . 1}-’% . ,‘: .('«“ L
Probably the mos/t pr‘a’ct1ca1 and re],;able method for as,,esmng/ . ;/’j ; ' -‘

: ! § ¢

-

regardmg cerebral laterality and the localization of various cggn)x;,vﬁ .

abilities. The-test of Yaada {1960), which 1nvo]ves anesthet1z1ng aﬂff ,

/a-

»f},“ 7,« .
‘entire cereb¥al hemisphere, has proven to be a very effectwe mo‘nas f;zr}; “-"
L] - * }’"‘} 1,‘ @

determining lateralization of lang‘uage functions. Houever, mJectmg" ?

sodium Arlytal into the carotid artery i€ a little used technfque smce ft.y' %

.® “ 4

cerebra] laterahty mvo]ves the use o’r’ questJo‘hnmres about mght- and 7

¢ A%
oy

1eft—s1dedness A pmmary advantage 1s the large amount o,f data ilh‘ldh }?

‘

they supp}y for stat15t1ca1 research., Both the. number and tfpe§ of ﬁ!

i
quns’uons emp]oyed vary greatly Typ1caHy, abodt 15, td 20‘ 12};}5 &,f, uﬁeé‘j /
and some type of laterality or handedness 1nde)< 1s derwed ée g ’;e.se/e a E P
Dusewitz &°Kers hner 1989 97 01dfiéid, 1“971) Qistrrbutaons of mé;tces {, it
computed :n th1S fash1on usuaHy form, a nons;gu%,etr%‘ca] g,,;}hlcéf/apparer}t,‘ly' .

+ 6 A T
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i's a far more accurate refiect1on of the actual incidence of.handedneSS'

or 1atera11zy in a normal popu]at1on (Annett }964) Thus,'of'&%l' .ot < 5

measu?es “used to assess r1ght- or left-sidedness, quest1onna1res appear to

be thﬁ most preferab]e in terms of adm1nlstrat1on, re11a0111ty Of scoring,

,_' e .. -« ')
. ”‘f and the overa11 amOunt of 1nformat1on provided.
' / *
i It fs our be11ef however, that the questionnaires commonly used
LN - -

’ refie’t several 1nherent—m1sconcept1ons regard1na the actual nature of

”cerebra1 Tatera11ty and the 1oca11zat1on o¥ cerebral funct1on Attempts

Jare rarely made to get‘a; the under1y1ng §tructure of the 1aterahtyb 4 N"_/'
e .

dimension.. Rather,_1nvestlgatqrs&s1mp1§p5haose a sample of act1v1t1es

- .
L4
‘ .« -

for~a§se55ﬁent and ca11 the resu1t1ng measure a 1atera]ﬂty or handedness

_;l ‘quotaent AA1so the 1atera11ty dtmens10n is .usually sp11: into d1screte T .
r1ght~ and-]eft- sgctions w1th 11tbfevor ﬁo cffort made to descr1be the ’ & g‘xJ
- ~1nstrument s ab111t}'t@ d1st1ngu1sh and separate these two groups : r, ?,\‘ .
T actarately This paper is an attempé to nemedy some of the def1c1ts A ™
prev1ous quest1onna re re;earch on 1atera11ty Our results are, based ﬂ o
".b:éﬁyw on’éata collected with the Shernaq-Kulhavy b%tera11ty Assessment InventOrx ' Tfﬁ‘ﬂ

‘ .
. . o

*"‘~CLAI) This 1nstrument has been prev10us1y shoun to have a high degree of

gied1ctyye va]1&1ty;j$nerman, Ku]havy & Burns, 1976 Sherman, Kulhavy & .

.'B/' [

Bretz1ng, 19769*ctThe‘LRI V1ews 1atera11ty as a continuous var1ab1e,

3
extend1ng fromzpure r1ght- to pure 1eft handedness The rema1nder of the

paper presents psychometr1c data déa11ng with the abi11ty of the LAI tp///

.1dent1fy, and discriminate between, various intervals on the laterality

———

contTnuum F1na11y,,0ur d1scuss1on i1l incliude extens1ve 1nformat1on

. :
| . concerning the re]1ab111ty, va11d1ty, and factor structure of the instrument.

| :

-
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. ' Resu]ts .

D1str1but1on of Composite Latera]1ty Coeff1c1ents

Of the 1000 persons completing the LA, 106 fa11ed»to report hames
S and sex on_the Inventory Complete det_é‘_o_n,_these_ygrjpb_leys,_w_as there- .
-_" fore obtalned for 894 cases. For these respondents, the prbportion of
¢ right- and left-handers did not differ significantly across sexes, x2(2)=2.13
p>:1. The distribution of taterality coeffﬁtients was therefore collapsed
across the sex variable. L B
. R Figure l‘phesents the entirequistribution oﬁﬂlatéra]ity coefficiéﬁts. L
_The: endpoints of the continuum are 45 indicating “pure" .right ddm%nance,.

. ~and 225 refleoting "pure“ left dominance.’ Eightshundred forty-five:

N o N Insert Figure 1 about here -

persons identified themselves as right-handers, and 155 as mixed or Tefts
handers. As F1gure 1 illustrates, the ‘distribution of laterality

coeff1c1ent$ accurate]y reflects these trepds. * Approximately 85% of all

-
LY

' e ‘respondents obta1ned scores between 45 and 110 c]eJLly 1nd1cat1ng right-

kd

gom1ngnce. A sma]] hump in the curve appears between 110, and 150,

, ,ref1ectin§ the 5% of the sample who were eV1dent1y somewhat ambidextrous.
. The remaining segment of the distribution, accounting for about 10% of '

3 -

' ' the sampTe, were identified as left-dominant. This 1ast segment extends

from approx1mate1y 150 to 225 . . .

]
Due to: the large degree of skewness in the overall distribution,

.

several of the analyses to be reported in subsequent sections, were

’
“ . . A4 » . ”
- [ ' : L . .
4 4 ’ ~ .
. .
. " ..
L] ! hd
\
.
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: Distribution of Composite Latérality 6o§fficients ) '
0f the 1000 péréons completing'fﬁe LAL, 106 failed éo report hames
<. “and séx oq‘the Invenfo}y. Complete dé;éwqg‘;ﬁe§g_yqrjpbjg§_wqg there- .
-_i' fo;e obtaineé for 894 cases. For thes§ reépondents, the prbportioﬁ of
¢ ‘right~ and left-handers did not differ significantly across sexes, x2(2)=2.13

p>:1. The distribution of laterality coefficients was therefore collapsed

across the.sex Qariable: : T
. e "-Figufé l‘pke;ents the enlireﬂhistribution of 1a£éra]ity cogfficiéﬁts. e
The: endpoints of the continuum are 45 indicating "pure" .right ddnﬁnaﬁce,~

. ~and 225 refleoting "pdfe" left dominéance.’ Eigﬁt‘hundred forty-five:

. - T : ' 3
) L '
N B ) 1 Insert Figure 1 about here -
persons identifiéd themselves as right-handers, and 155 as mi xed or Teft=
handers. As Figure 1 illustrates, the 'distribution of laterality {

coefficients accurately reflects these trends. * Approximately 85% of all

' * respondents obtained scores betweén 45 and 110 cle&L]y indicating right: o {
. LS . / *

goﬁiquce. A.small.hump in the curve appears between 110, and 150,
/ .

,réf1ectin§ the 5% of thé sample who were evidently somewhat ambidextrous.
The remaining segment of the distribution, accounting for about 10% of '

' ' the sample, were identified as left-dominant. This last segment extends

from approximately 150 to 225,

.
- .- I

Due to- the 1érge degree of skewness jin the overall distribution,

several of the analyses to be reported in subsequent sections, were -

.
R “ » . . ’ -
[] ' . L . .
’ . - . A
. .
- " -
. .
.




N Loe)
R I\ g = N CJ " @
o S ) :
: . \ ’ B ¢ -
i %
R % ' Qerebra1 Laterality
H d . ‘ o Yﬁa

8
performed on an additiona1 sub-sample of 155.1eft- and &ixed-handers,

* and 155 randomly selected right-handers. The coefficieits for this '
sub-sample of 310 right- and 1eft(miked) dom1nant persons was far more . .
symmetrical. _Figure 2 presenis the. d1str1but1on of composite 1atera11ty

coefficients for these 310 cases. !

/’. . ) ‘.‘.

ot Insert Figure 2 about here

Itam Aﬂ/qyses

In order to determ1ne the re1at1ve importance of the 1nd:v1dua1 1tems

.

re1at1on to the total LAI, an item, ana]y51s was performed The responses
of altl 1000 cases, and the sub-sampie of 310 were separate1y analyzed.
The means, standard devidtiens, and ifdices of discrimination for all 45

. items appear in Table 1. The first three columns of Table_l contain the .

»

Insert Table 1 about here

item'statistics generated from the total sample. These same statistics,

v

generated from the sub-sample:of 910 cases, appear in the last three

co1umns of the tab1e.» Inspection of Table 1 revea]s that almost all items
are contr1but1ng to the overall d1scr1m1nab111ty of the composite test.

0f all the items, on]y numbers 13 and 38 appear to be part1cu1ar1y poor
discriminators. These two items deé] with carrying boogs or bookbags,

and ho]ding golf clubs. Apparently both right- and left- groups use either
hand to carry books, which would account for the lack of differentigtion. '
The poor dis¢criminability of iFem éé is propab1y due to general unfamiliarity
with proper(goi%_technjques.

o 10

N
1
2
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.. ) S1nce it is the authors be]:ef that 1atera11ty‘1s best”concep;uadrzed .. o
/o * as a trw-moda1 contInuum, no effort was fhade to “derive precise cut offs ; T

b} !(4
<.
L
[

,.

spec1f1cally as a r1ght-, mixed-, or ]eftihander,” Rather, each person 1s ;” ’

T between the subgroups In th1s regard, an 1nd1v1dua] is not‘1abe1]€d.

L3

,v1ewed as s1mp1y_faﬂ]1ng somewhere along th1s cont1nuum, wh1ch ranges from A , Jf‘
. '5 » . ¢
S the tvo possible extreme forms of ‘cortical organ1zat1on. . :
S . B Lo et . '
_Re]iabi]ﬁtz L. U .o -Z"' Wt

A . Cronbach s-coeff1c1ent a]pha was computed for the composzte bAI on

-

the , total samp]e of screened subJects. The resu]tant coefflcient was,.gﬂ:gﬁp .o

' ' 'i\ (\'1%7}60' Y
o A]so, the sp]1t ha]f re11ab111ty for the test was found 'to be gﬁf_ mhus, ¢oie
C - L this ;nstrument appears to be .a hlghly re11ab1e and 1nt¢rha11y con61stent 7
e V- '5 el é .
mea$Ure ’ & - ..: . » . A ‘ .‘:«,’\ . N ‘L‘\'; ) . . .t
- B e < . IS L
. e ”
.. Factor Ana}yﬁes TR < e, : : -

In order to identify the salient dimensijons undér]xing the LAI, the
data was factor analyzed. As a first step in the analysis, responses to .

thé 45 items were intercorrelated using Pearson product-moment correlation

coeffic'ients.z The resulting correlation matrix was not invertible, thus

maximal off-diagona] e]ements of-the'correlation matrix were used as
" communality estimates. The initial solution was iterated. Sixltattors [
with eigenvalues greater than 1.00 were isolated, accountihg for 68.5% ef
| the tota] variance. The rotation procedure was Ka1ser s Varimax with

-

horma11zat1on Tab]e 2 presents the rotated factor matr1x

’

"y,

Insert Table 2 abbut here
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iy ) The resu]t1ng’§%ruct§re revealed the presence ef a’ genera] 1atera]1ty
. PR égk ' _
R factor accountwng er*Sl SA d? the tota] varfance The~f1ve add1t10na1 ..
’r < .. y & - RPLIIN 1 ‘& 7‘ . \

factors apparently tap notat1ona1 or, turn1ng qp;I1t1es, 1ef+ rxght -

R ~ coordJnatemact1v1t1es, arm-sw1ng1ng mpvementss clothing. act1v1t1e§, and o

]
. , ' - "

L) - N

carrymg motﬂons, respec‘,twe]y RO l -, -
. .o )

n may have biased the
A

1n1t1a1 ;p]utipn 8 subsequent analys1s was performed The data frpm the

¥ o ;’. 'Since the skewness of the«overa]} d1str1bu
gss m1xed jand 1eft handed persons, and 155 random]y se]ected r1ght handed
persopézﬁas 1hdependent1y analyzed Th1s data was factor ana1yzed 1n .
C . exact]y the same‘manner as the initial so]ut1on. The analysis y1e1ded a
pattern of results identical to that of the entire sa@p]e. As in the first
analysis, six factors with eigenvalues greater than 1.00 were isolated,
this time accounting for ?4;3%~of'the«totalrﬁariance. Kaiser's Varimax was
. the rotation procedure employed. The‘resulting structure revealed an
. ana]ogpus factor pattern. Agdin, a general 1atera1ity‘faétor emerged,
accpunting for 80.9% of the total variance. The five additional factors’
'1oaded on approximate1y the same items as in the first solution. Thus,} A
the under]yind strueture of the'LAI appears td be«quite stable regard1ess

of thé size and nature of the d1str1but1on of scores analyzed.

D1ser1m1nant Analyses .. .

j This phase of- the anaTysis focuses on the ability of the LAI to

oA . - .
discriminate accurately between groups of right- and.left(mixed)-handed
persons Data is‘reported from discriminant ana]yses on the total 1000 -

subJects, and aTso for 310 subjects cons1st1ng of equa] numbers of right-

nd L]

and left- dom1nant subJects

»

2L :




- ]t may be 1nterpretpd as a general 1atera11ty separa t1on, cqrrespond1ng
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: In all cases, the 45 independent variables were' entered into the -
: » - N < o

analys%s concurrently. S1nce 1n th1s anc y51s only two groups were def1ned,

one d1scr1minant funct1on resu]ted The group centro1ds 1n reduced space

. were'.12886 and_- .70248 for the right- and 1eft(m1xed) handed groups, '

’ respectiveTy The e1genva1ue assoc1atedVW1th the function was 42. 18477

tndiqating that this function was highly s1gn1f1canb 2(45) = 3673 233,
.. -
p<.000. The canonical- corre]at1on between tHis d1scr1ﬁnnant funct1on .

and the fgroup variable" was .988, 1nd1cat1ng once.aga1n, that th1s-function

d1scr1nnnates-very well betweep the two groups. The oanonica1 correlation

squared may a]so be 1nterpreted as the.proport1on of var1ance 1n/the
'&Qi_\ LS

d:scr1m1nant function exp1a1ned by'the groups. In th1s case the. group S

-d1fferenees accoun ed for approx1mate]y 98% of the varlance in the d1scr1m1- .

nant function. Tab]e 3 presents the standardtzed d1scr1m1nant coeff1c1ents

» P b
. ¢,

associated with this function. Since mosf items loaded on th1s function,

” v, ‘ -

' . -' .. . g ' . .' /

T Insert. Table 3 about here ' s -
R ' '

) , .

Y

to fhe first factor or131na11y isoTated.

.,

The above data were generated from the total 1000 samp}e cases

i

" Due to the nature of the overall d1str1but1on d1scussed prev1ousﬂy, 1t

.

«/

,

was dec1ded to rep11cate these ana]yses on: the sample cons1st1ng of—equa]

numbers of r1ght- and left{mixed)-handed subjects. Feor this analyéis one

funct\on was a]sa produced. The group centro1ds were 30081 and 30081

by




the same as that for the total sample, and arg therefore not reported.
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for the right- and left{mixed)-dominant groups, respectively. ,Tne

eigenvalue assoc1ated with this function was 56.57633; which was hig;ly
significant, X2(45) = 1171.665, p<.000. The canonical corre]ation,for
fdn—this function was 992, dndicating tnat ence again about198% of the
variance in the function: was attributable to the group differences.: The

patternof standardized discriminant function coefficients was essentially
. . /

v
.

.”Figure 3 presents the distribution of discriminant scores, for the 310

'persons‘in this«ana]ysis. - 1f one combares this distribution to the original

1

— R . . . ~
- 7 .

. - -

a s

Insert ngure 3 about here

[
. »

distribution of cqnpositellatera]ity coefficients (Figure 2) the power of
the. LAI to separate the two grdups becomes immediately apparent.

v

Cross Va11dat1on

b fd
o

Data frdm a separate group of, 200 undergraduates was used to assess
the overa]] pred1ctab117ty ‘of. the d1scr1m1nant function. Discriminant
"scores were c0mputed for these 1nd1v1duals, based on the weights derived
from the ana]ys1s of the or1g1na] sample Pred1ct1ons of group memoer-
sh1p based on th1s d1scr1m1nant funct1on were found to be 99% accurated

with on]y 2 cases classified 1n€5rrect]y. Thus, th1s funct1en'appears

" to distinduish'accdrate]y between groups of r1ght- and 1eft(m1xed)-

dom1nant persdns. T

Add1t1ona1 Validity Data o .
\

*Ina separate study, 30 subjects {15 r1gﬁt -handed; 15 1eft handed).

hav1ng comp]eted the LAI, returned to our laboratory two months after .

‘ . .
- 4 4 » i . " -~

‘14
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original testing.’ These subjects were asked to penform a series of 18" ‘

activities. These performances nelated to tne 3 items Toading neayieet
on eaeh of the 6 factors originally identified. Perfofnanpes were scored

1 fa;%{ﬁght,'3 for both, and 5 for left responses. Pearson product-moment
correlations were computed between.original‘verba] report and‘actual manual |,

performance. Table 4 presents the correlations between these two measures.

.

Insert Table 4 about hgge

~

Except for item 13, these correlations were 511 highly sinnificant., : .

Also, the overall correlation coefficient between verbal report and manual

performance was'.98, indicaéing that the tAi has éﬁ extremely high degree

of predictive validity. " ' ‘
! f " The resu]ts J% the present 1nvestxgat1on reveal that the LAT (is a

- ' ~ reliable and consistently accurate means of assessing cerebral 1atera11ty.

. Furthermore, this instrument has been shown to separate right- and left-

dominanf groups with an extremely high degree of predictive accuracy.

'. = .

| Q\ ' !Aléo, this, paper represents a major effort to characterize the undef]y@hg_

nature<of the laterality dimension and factors which account for the

[

separation pf'individuals along this continuum. .
- Data from several sources indicate that the LAI is a very consistent”™ =~~~
and reliable measure—-a finding to. be expected with ar instrument of this

: sort. More 1mportant perhaps, 15 the fact that the LAI has a greet

degree of content and predﬁct1ve va11d1ty It has been shown to predict
‘. f -
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“with complete.accurdcy, a person's positjon on'the laterality continwum,. -

which extends from “pure" right- to "pnre” Jeft-domfndnce.- Also, the

-

relationships between verbal report,and sﬁbsequent manual performance were

. -

nearly perteet over a two-month .delay interval, suggesting that the predic-
tive efficiency of the LAI is substantial. The LAI also proviﬂes the jnvestﬁ-
) gator with the ability to sefect subgroups in completely,f]exible manner.

Cut-0ffs may be determined by the researcher's needs for isolation of

-~

individuals falling in any segment of the laterality continuum.

v

.The factor.structure of the LAI appears stable, and has great -
intuitive appeal. The first benera] facter,-which accounts for a;large-'
prdportion of- the total variance, lends’ support to the.nption that.the .
LAI acts.as a pure laterality'heesure.. The five additional factors
re]ate tp sets df‘poth fine ‘and groess motor movements which aistiﬁbuish

well between righ*- and left-sided groups. The groups of items which deal

v, .

with rotational activities, hand coordinative activities, athletic arm- .

swinging movements, and clothing activities, all involve a degree of sk1]] R

,_..-.’

.and cens1derab]e prec131on Most of us. are far more adept at these typec

-~

of motions with one 51de of the body than the other The factor dealing .

-

w1th carry1ng motlons is probably somewhat cqnfounded with strength

Another source of empirical ‘evidence which 1ends_support ‘to tha

overall validity of the LAI as a latera]ityldiscrininator; ihvolves o

v ]

several experinents recent]y conaucted in our laboratory. It hés been
.frequent]y.proposed that left-handed 1nd1v1dua]s should show d decrement
1n visuo- spat1a] processing abilities (Levy, 196? M111er, 1971; Sherman,

Ku?havy & Burns, 19]6;.Sherman, 1976). The source of th1sAdecrement

- 16 -
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centers on the lateralization of cerebral function In r1ght handers,

/

the left hem15phere is_usually specialized. for verbal-relational proce551ng,
whereas v1suq~spat;z}, wholistic abilities are conf1ned to the right-

hemisphere. In mo '1eft-handers, verbal abilities apparent]y develop in

. . both hemispheres to some degree, at the expense of the spatijal abilities.

This pattern ofrresults has been replicated several times'by independent
researchers. In a recent test of this hypothesis, we were able to account
for up to 15% ef the variance in recall of concrete’Visuo-gpatia] material
using the thres scores derived from the LAI, ds predictors. Te;s, the

\ LAI can, evidently, distinguish between the various patterhglof cortical

R *

organization,which.characterize right- and left-dominance. A

r .

Fina]]j, perhaps the greatest advantage of the LAI is.the rapid

1 . .
adwinistrﬁtion and ease of scoring which are associdted with it. It can
(
I'4

be adn1n1stered to 1arge gwoups as a screen1ng dev1ce and takes less than

2 min. .to score by hand. Furthermore the. deve1opment of the LAI ;

..

reoresents the first attempt in quest1onna1re researcﬁ of this sort, to

»

1dent1fy and describe the types of abilities which account for the

separat1on between groups of right- and left- dom1nant individuals. Also,
\ -
the extensive data base available with,the’LAI‘makes it an extreme]y
Y N - . - - ) 1‘ -
useful investigative or diagnostic tool which can be used in conjunction

e

with various programs of educational and psychological research.
L . .

]

-

-

" .
L
[

€
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5. z, " Tayle 1
. Neans,» t ndard Dewatwns and D.scrmmatmn-,lndmes
*' v . ’ of th° 45 1te:s Ce"n,,r:smg the 1.AI, Yor 1wo Sample S'tzes
P :/" ! * \::: ﬁ 4:‘; L - . - X — J -
;,* o ltews 7 Sa *ple dize 1000 . v - " Semple size 310
“Fy e T "‘, S ] .. N —
gg . o X 4D Disc. . X SD Discx
' 1 " 1.639 .1.455 861 ~ 2.981 - 1.956___.866
s, 02 2 1.632 1.426° .852 i 2.977 1.962 .88
T » 3., "L 1951 1.279 .700 12,626 1,594  .774
v AR N 1.7574 1.262° .876 ' 2,716 1.689 © " .896.
» 5. « 1.550 " 1.241 .814 2.468 1.809 ° .816
v %, .0V 1s29 '1.280 ;899 "2.658 1.813  .9i6
. 7. 1,720 1.339 .869 2.826 1.819  .873
s ,g o+ 17130 1,214 854 ~2.603 - 1.676  .3G2
o 4 9. © - 1.506 1.256  .806 2.448 1.862°  .826
o +110,0 . P.518 1.115 .790 2.255 1.661  .777
. .11, 1.713  1.244  .348 . |.2.623 1.71} .85
I 2,038 17150 .824 ‘2:826 1.471  .848
s 1800 Tr.922 1.022 198 . s, 1.3.065 1.053  .190
Aol 14, ., .2.280 1.009 ° .703 . *2.858 1.174 734
iveo0 T 1507 . 1.829 7 1.323 865 .- 2.958 1.739  ..861
;6. T - 1.854 1.217 .842 2.752 1.578  ".867°
17. ©o0 1,926 1.052 716 . 2.558 1.332  .728
5 13 . 2.008 1.009 ' 454 2.381 1.240 , .455
y .- 2.164 .910 -.579 2.565 1.080  .551
c o200 0 1.349 .7 .805 ~.464 — 1.616 1.090 -.442
: - 21, 1.853 °1.100 «.725 2.474 1.407  .747
L2, .2.427 1078 .49 2.774 1.215 534
;o1 23.% 0 12,082 -1.052 .653 . .2.600 1.280  :677
.. 24. : 1.842 1.171 .330° 2.707 1.514  .846
. 25, . 1.755 ". 1.346" - 858 .7 2.842 1.83%  .873
26. 1.614. 1.229 630 .~ 2.232 ©71.673  .655
27, . 2.197 1.010 ,*.67% 2.694 1.215  .697°
28. . -1.516 1.117 * .628 * = 2.055 1.607 . .617
e 29 1.969 1.019 ‘.570 " - 2.384 1.240  .590
2 ©30.. . - 1.986 1.047 .G34 2.442 1,298  .666
_ 31.° . ©1.944  1.429 .630 2.668 1.692 ~ .738
S 32, 7, ., 1.785 1.326 .803 2.736 1.737 .83l
T 33, 4k, -1.899 1.281 .745 - 2,690 1.627  .760
- : 3877 1.730  1.295  .792:. 2.626 1.726 - .812
>, - 35, 0 71.839 1.367 .761 2.758 1.736  .807
T 3, .7 1,939 71,202 760 2.626 « 1’538 - .806
w300 1.804 1.304 .821 2.774 1.739  .824
3 1.651. 1.757 .114 - 1.707 17803  .115
) 39. . 2.340 1.397 .217 - . 2.455 1.449% ., .261
- . -, . : .
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Revoted Factor Matrix

-

Teble 2

&

Cerebral L~teraiity °

.

-

»

,

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor b

22

.75365 .31116 .34318 .27136 .08202
.83672 -.28161 .28038 . .11204 T 11211
.68707 . 38766 .29078 .24490 .11072
.64090 .31731° .34129 .19689 .05487
77554 .35920 .28075 .07930 .05576
61173 .47005 .27396 .12813 .10410
. 203569 .53408 , .28555 -.00233 .08713
131443 .55195 . 18850 .22153 .09754
.64973 . 36607 .29969 .21918 .12285
L70435 - .30479 .25866 .13912 .10371
42755 29377 27177 .35793 -.08215
.39972° .57804 .15882 -.01929 .06756
.47612 | .50713 . .22496 .27085 .17305
.32283 .55074 .12082 . 18809 .32884 °
- .42768 .45493 .24116 .29621 .15370
04309 .40917 .07293 .13990 22157 |
. 88669 .20157  * .25994 .149563.~  .06836
88285 .16925 .26658 .13486 .05804
.40616 .50392 .22143 .10670 14739
.68578 - .41851 . 36406 .19922 .09939
.65167 .46660 |- 34198 .12059° .13628
.65349 .47874 . 26663 -.02353 .14120
.46365 .54622 . 18464 -.08695 .12915
. 10626 52146 |, .14955 .00346 .0€863
.21529 .71076 . 12354 .00256  .12311
,22785 41766 . 32456 .17594  -.01457
.33921 .64520 . 31486 . 14222 -.0139%
.28075 " .62948 .19185 .19704 .06287 -
. 34642 .63915 .15225 .16685 - .12506
.31303 © .20187 ..64343 .084577 .00952
.52738 .17997 | 67194 .20839 .05926°
- .37733 . 36809 .61156 .16461 .07687
.45457 . 22787 . .73829 .14009 .06711
.52095 .20908 .58405 1 ~.01165 .01389 .
.40761 . 36304 .60049 L 07994 - .00376
.60585 .26867 .54611 .09427 ,02955
.59330 .33203 . .24525- | -.54561 .01708
.67288 .29744 .23498 42912 .01839,
.47016 -.35361 .07061

<

.51027¢  .29241.

23>

.07¢52
.07655
.11€25
.11382
.09228
.10480
.08572
.N8295
.10720
.08099
12363
. 19450
.04557
03482
.02676
.04804
07153
.0769]
.07654
.08454
.06219
.08897
18319
RUTHIS

.11533

-.00166

.01799
.12020
* 1459
.04915
.03205 °
.03935
.01971
.03984
.05240
.06538
.01841
.07037
.08119
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38. 03804 -.00868 00575 | 22976 4 :13887  -.00018
. 4. . 119935 .22726  .15793 | .39125 ¥ 01803 . .06157
: 39. 02728 14339 04758 T.1H4B6 | .52537 | .13060
a. 0 L11172 .22882  -.02683  .02801 |_.47646 | .15386
12, 9311 - .08140  .91444  -.01155 .18126 | .59540 |
22. 18132 - .38255  .05918  .ic322  .19666 | .42308 |
X
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Standardizad Discriminant Function

Table 3_-

Cerebra]’iatera]ity

~

24.

25

. chfficieqys Tor 4ha 45 It:us Ccmpri§ihj ;ng\LAXQ g =1000 )
Item " Coefficient Item -  Coefficient Item Loeriacient
L. -.16269 16. -.Q0687 31. 00093
. 2. -.13592 17. -.00384 32. :00481
3. 00218 18. -.00509 3. -.00189
oA -.00139 19. ~.00294 34. -.00240 .-
5. .00032 20. . -.0011 35. .00492
6. -.01358 21. .00320 3. 00232
7. .00046 22. 00128 37. -.02478
8. .~ ..00027 23, .00432 38: -.00065
9. -.00385 o0, 00099 c % -.boizs
| ——f;{o. -.00012, 25, 00004 4. -.00013
11. 00023 ' 26. 00074 41. .00045
l2. 00883 27 50668 12. -.001€4
13, .00061 28. /00090 43, 00059,
4. s 00314 29.. +.00186. 44, -.00025
15. .00098 30. 00301 " 45, -.00009
. . . s - ;
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- . . - Table 4
Torrciations Potween Criginal Veshul Pepeet
and Peiformaisce for 18 Selected I7cas (n = 300

2 5

1 iamg - .g‘_@;rehg-z»’oh . Probability |
: . 1.00% .001 o

E

-2,

-
X

© o L00 s <001 - L

(R

3. .69 < .001
99 , .001

(83}

7. _ 92 . e 001
) s o
'., 13 0 .2 <. oo ' ; .
TS R R 001
2. A oo L "
2. R ' o1 - . ¥

L

27. ) B .001 :
31. B - .001 -

3N

2. . . 9 , £.001-
3. .99 o 001 3
’ 59: T .30 070, '
. T aL | 50 006

42. : .98 001

4. - w001
: S ' ,
,)‘ ’
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The 45 items compriéing the Sherman-Kulhavy.

- - - cateral 'ty Assessmant Invim.coy :
. - . :

fapyrighi (.Jay L. Shermc. and Rayrond ‘i, KulRavy,. 1076

L' th whic-lh hand do you: - I o .
t N .

A

1. draw

T 2. write

3. reimove the top card of a deck of cards . "~ )

4, use a bottle opener

5. <{hrow, e baseball .t . : ‘

6. use a hammer : .

-7. use a toothbrush_

+» 8. use a screwdriver ) - . . C el

9. wuse a tennis racket

10. use scissors o . .

7 11. hold a match when striking it . ) : -

S~ 12. stir a liquid or semi-solid e

'Y

13, carry your books or bookbag

14, "pick up the sal¢ or pepper shaker

15. use an eraser on paper

16. pour a large volume of ]iquid‘frdm'a pitcher | . .
17. tear paper from a tablet . o o .
; 18. turn pages of a book o ' o
19, turn 2 door knob ‘ ) : oo ‘

20. wind a watch ' ) -
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- 2100 reda Zar tep : P
F ) ' - s
2. froier @ cory: 2 suitcase . : .o ’

-

(e ai cR3ec. Trom g nigh shelf

Phe  C Ll your c2iy . e . T \
25,0 hoid o ospoon

C. hqia;a knife when cutting food '

. hold a filled cup or glass when drinking

" turn a toy top ¢ ' oo,
. J . '

adjiust a windew blind

¥

.. put a plug into a’powerpoint : T

hold au apple while you are peeling it

hold a nail when hammering ' ' . -o

2\ hold~botile when removing top \

hold a potato when pecling it . . ' :\
: ‘w

1old neadle when' threading

35. rulo 15u vhen wiping ) ‘¢
37. Ihnn buttering bread, which hand holds th° breed ~.
. 38, when holding a golf Club, which is the 1ower hand
-39, which arm do yog place in a sleeve first
e : . 40, if bbt@ nands were free,cwhich nand would you use to piut the kgy _
.. . ipfé—é keyhole , C . .
f ' 41 .wﬁén'%Ee]iné material to determine the texture or thickneéé, @bich'
gpnd viould you use ,

42. on%ahicn shou]der do you‘rest a bat before swinging
-43. which foot do you use to kick a ba]] ' ‘
.48, which foot do you put a shoe’ on first: .

45: which hand do you cover your mouth with when you sneeze
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