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. anﬂial Simstrality wcro prcdlctod 1o domonstmt( a ﬁght hdnd response :

© ABSTRACT ~ -~ - - L

.t

i

those ‘lcft handc:s who w1ltc wlth lh(- llp of lhoir pen polntccl townrds the

\ +
\

‘bottom o_f the page, dc'mon‘stmtu ipsiln‘lgtml h(:mlsphérlc control over distal -
musculature responding. This lheory bf cercbml organization has not been well

.supportcd by cmptrxcal ovulvncv, p&rl]y bocnuso or ‘the rnlluro of many - studivs”

¢

'-s.tudy was proposod to sludy more of the nchulntL\ro systom involvod in writing

in the context ‘of pcrforming a dual tusk Kmsbourno amd Lo<)k< 3 (1971) inodel

x

Levy” and Roid (1976 ,1-978)’[)roposc t.hut 1nv.c"r(cd left. handérs, ‘fhnl ,h;. B

to’ examine th(‘ complete musculdturo aystvm lnvolvvcl n wrninq 1hc prcsant o

. LN ’
of intmhemisphcnc competition states that dunl tnsk‘p(‘.x_*fornmncc, compu_rcd to .

sinolo. tnsk.parformance, will décrcusc A1) as th(': two, c'ompmi!iv'c-fuhcti'ons

+

shdre Lho same corcbml spnc(', zmd (?) as the- concurrom uctivuy Increases in

comploxuy "The tHoory ruuhcr(

-

with p&:ncticc.‘ ]

Contrélling for lem{lizil <"Sinistrhlii5;,-[hc pt‘cscni sludy compnr(‘d thdl

pc'rfornithct: of righr}nndod (n-r?O) 1oft handvd (n ?O) und mvcrt('gi left hnn(l(‘d .

[ =3

(n= ?0) mnlo subjects dumno a Pursuil Rotor T(‘st which was hypolh(‘si?(‘d to

pnml]cl $O(nc of the ~mator ,_bchzwyors inyolvcd in wrmng. Subjects com_plc'tcd.

" .this task Wl_ﬂlc‘,v:cnmining_sﬂcnl or whil¢ repeating.either a four word phrase or

x

a four word alhtcration -

‘~(l) thc porform&ncc of mvortod lof! handet‘s ‘(H H) wuhouL a hislory of annm_ o

n

Sini';trzlhty wou]d shbw docromrnts in rosponding with [hcir lo[l hand undcr bolh

’

.intmferencc condilions T H subjccts wuh a hislory of F'nnnlial Sinistrnlny worc_~

'.prcdiclcd 10, domonstrnte right hand, response dccr(-mvnls duﬁhg bolh-

'intcr.fcrcnce"conditiohs (ll) lcfl handc-d (l H) subjocls withoul a history of

3 '.-, f N . -

states (lml dual task porfommnco will incrense

& -

Consxdotinﬂ {(-vy and R(‘id s (]976 1978 th(-ory, i was hypothcsizod thnt_
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A . N A » . * .
T : dc(‘remont undor both levcls of (ho intor[cronce :condition?; whercas l N with a
‘\), C \*\ X .

were expected lo ahow docrenscd 1(‘ft hnnd

2w R

Both right handed’ (R}l)';

history of Fz\milml Sinistrnlity

e -»rcsxpond{ng under both- 1ntcrfcren<;e condi[ions. -(Hl)

[
< .o, =

L T groups of subjccts were proposod to, dcmonslrn[o rlghl hand docremonts i\n‘

[
'
v £

r(-spondmg und(‘r both 1ntcrf0ronc‘(' conditions. The RH qrbup .wtth a hislory of

v anﬂml Sinistmhty was also, prodictcd to ‘demonstrate a. smaller left 'hand-

v ' docremont undcr both the mtorf(‘rc‘ncc condnions. Based upon Kmsboumc and
' /

.Cooke‘§ (1971) ~dulll—COd(! thcory, t?oth interference conditions were hypoth{:siz'cd

=z

' R L ’ . / .
. " N . . ) . / .
- ’ to interfere with and decrease.-the motor pcrformnpcc of subjects under .the .

ton;iiﬁons listedin 1, 1 'z\nd' 1l above. It was hypot’hcsizcd [_hmA(hc_ zll.litcration‘

.

- condition ‘w,ould éjecre}lsc the” performance /n'{_ér(: than the .sim.[‘ﬂ(: ’phm_sc._:.
S - condition. - ' . : ‘. -'// ’ ’ . '
T o o ’o '_'O;ornl:l- lth(:' r(‘sults:did not suppor}"{l/w prodi;:iiont; based upon Levy and
”'T"M?» B ‘l T s . Rcid (1976, 1978) hypothosis Nolthcr gloup of left handod& suby-cts (l H 8L H) o
0 - show(‘d lcmy siamﬁcnnt rcspon§e d(-cr‘omomsl under . cohcurrent. vorb&lr‘
o - lnterfer'en;:;.w S / ; ST . ‘
x "‘_ . . ,.'The ovc_m]l pcrfbfmuﬁc"t( of RH sub_ieéts ;iqnpor}_stratéfd éor'nc sdp[?ort Jfor:
the (lu_Al'-msk 'theory‘i)oslith;by Ki‘nsboutnc. and Céok;t. o . E ‘

] ’ " = : ‘Tx\.vo out of a. |-)958ﬂ)1.€ five gro;.npf% of RH subjéc.ls dc‘mor‘\st.mg.(.:d e;ignificant .
, . l | P " nght hand respk.)r;sc decrements und(‘r édnCurre.nt yer:tml.i.nlcrfelrcnce.‘ Hdwevcr_.‘

c

np‘diff.crfgn,é,e in- responding - was found .bct'wccn simple and complex verbal

o

'.lint..crfc'rcncc. A S L
: SRS Co - e ) _= Som(‘ quahlutivc ‘resu].ts i.rnply that some .subtle diff_efeﬁécs .do_ exist
S ' . . 'v.twtweon LH and ILH subjccts. Somo llmimtions of tho oxpcrim-onl are discussed '
C " - 7 ’./;:/f‘ as \?en as spmc fut,un; research-t'opjcs.. Lo \-\_ ‘ |
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" INTRQDUCTION = - . - A

A variety .of approaches , have been utilized to assess

W T L ; C _ . _
cerebral . laterality. Behavioral .tegting,' observapion; of

neurologically‘ injured . patients, d{&ﬁotié  listenirng tapes, -

tacr)istc) co;)lc repogrwytibfx ﬁests,"the Wwada test,

'.eleqtroencephalographic recordings and others have provided a

comprehensive .view of some brain-behavior relationships.

Several measures which' have been used as predictors og

Cexrebrial lateara],1ty include handedness, familial
sinistrality, scores obtained ‘on-laterality questionaires and-
“reaction _time"(RT} to lateraYized visual, auditory “and
tactile stimuli. ® :
. oy - . . . A T .
’Lgvy and'Reid (1976, 1978) have suggested that the hand
posture exhibited during writing is a possible predictor of
cerébral-laterality..Their results snow that the hémisphefic

spec1allzat10n of inverted left handed %ubjeéts, ”that- is,

CN

those who point the Llp of the pen towards the bottom of - the
paqe whlle wrltlng, isv more' closely, matched . to the

performance of rlqht handed SUbJeCLS than to ‘left handers wno

¢ T

do not demonstrate an 1nverted hand postureﬂwh1le wrltlng

~

These results have only’ been partlally suppbrted by other S

-authors. . e
This resea:ch prpject' measured differences in -pursuit
rotor performance under dual ve single*task'performanbe among

left handed and 1nverted left -handed subjects in comparlsoni

"

‘with a control group of rlght handed sub]ects Klnsbourne and

Cookefs L}Q?l) dua} code-;heory-states‘that‘dual task




“Yasks.

13

_performance as compared to sirgle task' performance ..l).

decréases to the extent-that the two functions share theféaméi

. .

cerebral .space, and 22_ ddcreaées as the concurrent  task’
‘becomes increasingly difficult. .Kinsbourne and Cobk [qrthén-‘

‘hypothesized that performance increases Withkpracﬁice on dual -

. : ’ . d : C
A task sharing design may be appropriate to explore Levy

"and " Reid's "’ (1976, LQ?B) theory.- The rationale . for. thié

approétﬁ‘is partly based upon observations of the performance

-

of inverted left4hahders.'THe invegsion of the left hand is S

best obseryed'during writinq.‘While it is accurate to gtate

that writing behavior utilizes fine'mQtor movements of the

distal musculature, a definition ' based _solely on Eine

discrete movements does not take into .account movements of

J

‘the wrist or arm. This is important for understanding

inverted left’ hand writing since the forearm gehéra]ly_moves

‘towards the right side of the page in conjunction with fine

moVementS‘ of the: distal ‘musculature. Unlike Levy . and Reid
{1976, 1978) and others (Moscovitch ‘& S$mith, 1979; Smith &

Moscovitch, 1979),.a RT paradign was not used. This paradign,
by definiﬁion, .only accounts  for immédiaté. discrete fine

motor movements; consequently, it ‘does ‘not lend itself: to

,reco;dinqé 'oﬁ' cont inuous aétibity. It 'v's further possible

that although conﬁraiateral mQth'cohtrol'mAy be_ﬁhe most

"

»éfficient'neutbana;omical.pathway in detecting and respohding
to the onset of a flash of light, a' monaural tone, or a -

sensation of pressure, it does not' necessarily  preclude an:

ipsilatenal feedback ioop'for anual task Qheh thety such ag_'




‘rethionships in other modalitiés than visual.

wrlting. _The. results observed by Levy, .Nebea, and Spercy, .

(1971) show that some of cheférrdqs in left hand'restndLng

@ .

inte(feféﬁcé of the. dominant verbal (left) heﬁisphere.‘The'

of commissurotomy patients.during.verbal tasks were due ,to

authdrs have suggested an ipsilateral feedback loop -toj”

s

account for thesé results. Perhap@ the signifcance .of the

left hemiéphece in the cont:ol.:of fine motor. movements

‘(kimuca & Acrchibald; . 1974, Wyke, 1967, 1968, 1971) is

I

utilized in such a feedback system-eépecially for inverted

left handed writers. oy
Any type'of'unique cerebral .specialization of ipverted

lett handed subjects has most often been, reportied "in the

viswal or visuo-motor sSystem Ffor visually: presented Verbal .

material (Hercron, Galin, Johnston & Ornstein, 1979, Levyi&
N ‘

" Reid, 1976, 1978: Moscovitch & Smith, 1979; sm%th" &

.

Moscovitch, 1979), In the present study the:spéciélization‘Of

¥

a language hemisphere, was deterh?ned‘by~interference caused .’

by -competition of two separaté fuﬁctions which share the sﬁﬁe'

o

Ll

cerebral functional space. A dominant cognitive Ffunction -

: e ) - N L e
(expressive language) was coupled with a presumed recessive

o

fpnction’(é-unimanual task) "to determine‘both'the derbaily
specialized ‘hemisphgré, and motor control of a continuous

F
i »

activ}ty, “If inverted léfﬁ.;handers show a .uniaue 'cerébral‘

-«

speciélization betwegh the verbally superior hemispheré and -

motor control "hemisphere, it ‘was hyporhesized that ‘this:
’ . g ' ROTREERAEE RN :

specialization would " be evideAt in a -.demonstration  of

<
P




'_rlght handers versus left handerq wheceas lanquagd disordurn'

5 % f ety * \ FRRE Bowy
-’—~ S . $ .""’
Predictors of Cerebral Laterality : .
Neuropsychelogxcal Predictors. Cerebral. .!alg{qlityg‘

studles 1nVOIV1ng braxn dahaged' patients are commanplace.

Marked dxfferences havo been observed in aphasic symptomn for

i

b

have been consxstently as%ocxated with lesionn of the lvfﬁ

.

gemxsphefe of rlhht randed Jub]CC 3 (Clon\ng, (lon\nq, naub,_

& Quatember, 1969 Hecaen & Pxer/;, 1956 ; Mc&lone & hncbeq,,

+

197@: zangwlll, 1967)° aphaJ1c Qympdomq have ‘been obsgerved n

left handed subjects w1thn.damage to githcr hemisphece

*

- (Gloning et al, 1969; Goodglass & Quadfasal,  1954; Hecaen &.

Piercy, 1956; Hecaen &V‘Sau§et, 1971; tHumpnecey b zancwill;

£ 1952; zangwill “1967). Zangwill1.(1979)  obsecved that  tne

IS

incidence of crossed aphasia in cight banders is in thé -

-

2% range, SUCh;reSUICS'afe'in accordarce with the findxngs of

.

researchers using ~ the - Wada (Wada & ..kasmuasén, ﬁbu)

technique, which induces the ‘injection of .sodium amyta) xnto

the Intracarotid arté(y. Thesge studles had determined tnap'

whlle appcoxxmately 908 of tlgnt hanﬁgd subjects have speech-

[N

represented in the left nemSphere, 48y of left handed and

«

ambidextrous subjectq‘are }e{t dominant” foc speoch, I8y ace -

‘right hemisphece dominant-- ang  14% ;1nd1 ;ate” bylateral

P

-

representétxdn'fof:spéech (Branch, Milner, & Rasmussén,‘1964;

wWada & Rasmussen,_ 1960).',Wérr;ngtoﬁ\vahd Pratt'y (1973)

results dxffer sompwnat from the Wada ceaehrcn.' Utilt7nn§

unilateral ~electroconvulsivetherapy"'and then testlng ‘fqrf

3

dysphaéia the authors propose thég-appboxiﬁacelb 108 of left

e
n




hanaeré have.speechfrepresenﬁedlin_the\left.hemiepnere.

been shown to be def1c1ent in the\pfpduction_of phonemes,
- : - ' . S

‘writing (Dennis’ & Whitaker, 1976: Levy et al 1971; zaidel,

v

'1978a)  rurthee, the right hemisphere has relafively little

f:_ﬂi' . ’ sneebh’ (smith 1966; zaidel 1978a) but intricate visual

B

B ~vocabulary and edeQuéteiauditery lexicons. KLeyyigE al. 1971;

S . zaidel 1978a).

R : , e R .

'in; neurolog:calLy damaged patrents, “the results of some

'adthors (Gazzanrga 5 H111ard, '1971: Zaidel, 1976 a;b) showed

.o

: . (1980) in’a revrew of rrght hemxsphere language supportq thr
posltlon . 1 ' : B o 't_' ; o

i written ‘and spoken words ip.A}34 ‘

A

\

: the,-left hénd"f(therefore the rlght' hemrsphere) ,bf\-rlght

+
5

E Caee. estddiee  6€ hdmmisurotomy'. and hemiSPhérECtomy"
7fpatrents also 1nd1ca e the - xmportance of the left hemisphere‘

in expressxve language functans.'The rrght hemrsphere has

éomprehenston and qorrection.of complex auditory 'stimuli and

PR o Howéverg the right hemisphere demonstrates some Capacity

tor lanquaqe. wnen‘recebtive’language functiongwere examined”

,when the two cerebralchemxspheres areﬂoiéconnebted.:Dimond_

‘u:'f. 'Altnovgh _the mUte’ hemxsphere 'may a_not expresé-
‘Comprehensidn rn speech and to a lesser degree 1n wrxtxng, Lt';
. does nevertheless show 'a? degree _of eomprehenelqn of - both
D;mdnd_makes thlS response 1n reference to studles wherein

 handed Subjects was capable of choosing the correct artlcle.in.

'“hearxng the examiner explaln what purpose the artxcle served j;

..:)),

that CECeptlve language 1s'mediaEed by the right hemisphere. '

,,from Jai matr1x of alternatxves dxsplayed p1ctorrally afterig'”




.

A

. o T - The%eﬁore altth?h-the righg hemisphere May ﬁot'be capable of yM}
t

‘speech. or written- skills, it  does demonstrate sgome ..’

" comprehensiony 6f Jlanguage when "the mode of, responding does

v
A

" - -7 ““not involve /expressive verbal abilities®

Y

o " " The testTts-of Spercry, zaidel, and zaidel (1979) indicate
that ‘the tight hemisphere 1ig almost as Adept in demgnstrating

emotional responses to visually presented stimuli as 15 the .

verbal, that‘is, thé_léft hemisphere. In gome tasks thcﬁ

require inﬂ@rhemisbhé:ic transfer of verbal, 1n{drmation the

appropriate responses appear to be more ‘dependent upon the
f praat 8 : v g f [

"left than the right hemisphete (Zaidel, 1979)

V; S ';-.__‘ | ﬁeﬂavkbral.?redictors} Lépefalfty has alsO'bc§n_pred1c£ed
| yia‘tachistosgbp{c r%gognitiOn paskéx Right handed spb)ecis>'

démbnétfate a.shpéf}brity Qf_the:léfﬁnviguad f}pld (va) lor

thg. perception Véf; geometric ' forms .(erdgn}.‘l96b; .K;mU(é;

_1969)fog; é'rignt vngél [yéfé %RVF['gdﬁeciQEiLy'[op gerqu

maﬁepiai (Bfa@shaw' 5 Catés,..1978; Bryden - & .Rainey, ]9&3;‘

~

" Hannay & Boyer,.1978; Mishkin & Forgays, 1952). Bryden (1965)

tepdrtgd:“rngthigtenE lpapteﬁﬁs  In- left ‘hangd necﬂérhance,::“‘
bbhf”doodéiéss4vaﬁqifﬂa§t0n (1963) r?porté@ilthal L sdpgcctﬁ,ﬂ
{:perﬁofmed éimOSﬁ-ideﬁtiééily tofgpﬁlr 231 countcrbafté. géme'

izoé this.'feséaﬁcp"§ﬁggéSts thst\ the " ménﬁef of breséhtﬁtioﬁ“un

L influences the results. Vaciables such as spatial arrangement:
‘and. duration of stimulus presenpafion‘_(ﬁihung, -1959),‘.the_'

number of :experimental trials and fixation nstructions '
(Bryden & Rainey, "1963} “nonsense forms - versus - geometric ":
. N ! . N . ! ° . .. :“ % ‘ ‘ N .

‘ggrms (Herbn, l957)'havejal1 pfbauced_ﬁxgnxfxcanp cestlts. As

e .. _.has.ocular domihance‘(ﬂtﬁden, 1959) .

Ch




¢ "

. An intéresting .tebhhique‘ utilized to predict cerebral _
lateralization known as Dichotic Listening was ploneered by

Kimura (1961a1_v In this techning differgnﬁ digits are

- '-. presented sjmgjﬁaneodsly to _each ear. The subject is

instructed to réport all information petceived_and'to‘guess
-2 o, T o . o
if "uncertain. The "~ résults showed that the contralateral .
) 2 . 4 -

Zapditory‘pathwéys were more effective than the ipsilaperalfin'
. the percgption of spoken verbal information.

-

Kimura (1961b) 'replianed -theée regults with 120

'"heufolggically impalred,patienté.:ﬁispbﬁgroup of 13 of tﬁg“n
120 patiéntg was .fqrmed in fWhich‘ participants had right
"hemisphene' dominance “for lahguaée as verified by the Wada
qugf The.cesuihs showed that‘thesg patiénﬁs éer;eivéd vgrbal‘

stimuli more effecLLvéLy through the left ear. The opposite

results: were -found .in patients who wece left hemisphere

5

" dominant for language. .’

~

These'regulté‘have_beén confirmed by additional'reseabch.A
' A, right éar'éuperiority has béen Eeliébly'dbtained for'VQrb§}

material (Bryden, 1965; Borowy & Gorbel, 1976; Curcy,.1967: . .

Know & Kimura, -1970) and a left ear superiority for

non-verbal soundS_(Curry’l967;fKnox 3 xingrah:l970) for righb.&.f

~

_handed . subjects. Left handeré_show“gréaﬁer va?;ance (nydéhQ

1.1965),and a'élight'revefsal-of éuperiorﬁtiesﬂ(Cufry. 1967).

lemi'spheric 'Control of Sensory - Motor . Responding:. if

..... ry

Contralateral hemispheric control of senSory-mqtbr“resandipg

. is well documented (Branch et "al, 1964; Gézz@niga, Bogen, &

——— T - ¢ N

‘_;Spekry,71963;.xplbag_Hisﬁaw,,lQSG; Kreuter, Kinsbourne, & =

.
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o

Rasmussen, 1960). Visual

Trevarthen, 1972; Levy- et al, 1971; Smith, 1966; Qada &.

°

i

Rainey, 1963; Hanney. & "Doyer; 1978;'M}shkin & Forgéyé; 1952)
3 . : . oo

as';yell as . aUditory’ (Kimutra, 1961, .1967) étimuli are

- pathways. One possible explanation for th® better perfofhance
in response to  verbal stimult presented ﬁo ‘the edr

contralateral to the language dominant hemisphere' is tHe

anatomical‘"evidgnce ol a majority “Qf sensory (ibers @h}cﬁ
Cross .ovep" the midl{nez from Lh&' teceptive organ to the
céntralaterai hemjsphere,(Carlséq[;l97;;AKimura, 1967) .

' : Left;hahded 'subjects, ?have showﬁ' Somé. vatiénce:. in

-

" hemispberic control of ‘sensofy;mopor responding. In left

handed subjects lesions of the- left hemisphere have produced

ipsilateral as well as' contralateral deficits. For ‘example,

‘bilateral deficits following left hemispheré lesions have

béen'repoitéd for'precision movements (Wyke, l9b89, speed and -
ﬁccuchy of movement . {(Wyke, .1967), « copying unfamiliar
movements of the hand and arm (Kimura & Afchibﬁld,_197ﬁ)h and.

'acqu%sitioﬁ of *a bilateral co~ordinapion task (Wyke, 1971).

In left handers, left:hemispheric lesions have also produced

ipsilateral apraxia (DeRénzi Pieczuro, & Vignolo, 1966). 1n a

«case study of a left h?naed'shbject} Zangwill'(l&Sd).Fepq;tedi'

égrapbié Wwith either Hand'beloQing a Léft hemisphere glfamai

zaidel (1978b) has’ demonstrated that "a mote efficient

'ipéglatétal Eeedback.lopp‘exishs for tne left_hané — left
hemisphere than’ the. cignt - hand - right hhem;épheﬁe’ of.

commissutrotomy patients. The subjects were -able to name or

{Bradshaw & Gatesf*l978;_8£ydeﬁ &

"perceived more accurately -through contralateral sgensory -




T

and Reid (1976, L978) cla551fled subjects by handedness, SeX,

_poxnt to objects placed 1n thelr left hand out of view! When

LI o N

én' elbow restralnt-'wds utlllzed ‘to prevent klnesthetlc

“

feedback the subjects still reprﬂded above chance w1th thelr

"1eft hand. Although the - resultb could suggest the existence

of simple léxicons in hbe right hemisphere, zaidel interprets

the findinés .as"sthing that fine motor movements of the

;'fingers were 'involved in the tactile feedback Joop.

Liépmann's'cheory, (cf Kimura & Arch1bald 1974) which states

.

Lhat the left . hemlsphere is the superlor half-brain for ‘the
control of _pu;poseful movements is in accordance with the,

rcﬁults'listed above,

Hand 'Posture -Exhibited While 'Writing. Until recently,

hand pbstnre whilé'wgit{ng has beén 1gn0ted as a poss1ble

@«

t

and . hand'-pqsture exhlblted durlng writing. If the wrltlng

A

It

was directed towards the bottom of the page, ‘the subject’ was

"

labelled as demonstrating a "hooked" or inverted writing

-

posture, 'Cngérsély, if‘the‘writing hana'waé beldw tné'line

of scrxpt and the’ p01nt of - the- pen was dlrected towards thp

normal wr1t1ng~posthre.'Subjects were classxfled into.threg

i

groups: ‘riént handed (RH), left “handed (LH), .and inyerfed

left handed (ILH)

-
‘»predictot of cecebral ocganlzatlon But; more recéntly, Levy” g

hand was abové'the'lineﬁbf sc;ibt-ﬂnd the point of the pen

. top of the page, the sub]ect was described as- show;ng la.

N

.

¢

|

o
_1}\,13

i

‘Levy ‘and Reld had- ‘subjects participate in, two -

. . . ST T . 2

taéhistoscopic recognltlon tasks. .°In af' onsonanh—véweli

'7consonalt (CVC) IECOgnltlQn task, sub)ects were preSEnted a.

°

S



b

specialized hemisphece

"

CVC tachistoscopically two dedrees "to thé left or right of a

single digit which'servéd as the Eixétiéo point. After-eadh-jf

tr;a]‘subjects were to report both the CVC and the fixation

digit. ‘There were Sixty. trials, per visha)‘ field. 1In ‘the:

séconq task subjectls wege asked to detect a stimulus dot_(a-fﬁ

Qmall white round Stimulus).and designate :the location of the

e

constructed in a 5 X 4 'array. Twenty trials for both visual

fields were recorded for each subject.
The results revealed that both. the Rl and ILH groups had
. } . R .
LVF scores on the-.dot location test. ' Group.'LH> displayed

reversed superiorities. QOverall, groups vH and LIl had h{ghgr

scokes than groupjILKH. Group ILH-waé less lateralized than

>

both the .other’ ?roups. Overall, males were sSuperior to

females on both tests. R ‘ ) f
. | . . . ) . . '

" These teshlt% suggested that subjects who exhibit a.

: - |
normal hand postiite whi

-dominant fhanad“‘while ﬁhe..'ﬁemisphere specialized - for

/

ot . ! ) . . . : . o L. '
visuospatial f’nctlons is located ipsilaterally. subjects who_

~display a . q50ked -ﬂposturé " have . the thvecse,“ Cébet@l

/

;o
/

e

1in9uisticaily specialized. hemisphere located ipsilatergdly.

S . A . ' o g o
It might.be noted that the performance of male ILH subjects

'

eywritingfﬁave their lingu{stically-

: tesponse card was comprised of twenty possible locations .

located . co@&talétepally to. the .dominant hand  and the.

-stimulus within® each Visual'field via a'pesbonse~card._mhe-'

. superior RVF scores ‘for .the CVC recogrition test ang hi§hep -

Nocated: contralaterally to their _

Aorganization‘fwith_. the visuospatially supecrior hemisphere .-

P

in Lévy and Reid's (1976, 1978) research was -more consistent ."




(than the females) with this descrlptlon bf laterallty

On the baeis of these flndlngs and, preV1ous wock Levy

1

and“Nagylaki (19?2), Levy and Reid (1976' 1978) propose that

.ILH-eubjecté control flne movements of the dlstal musculature

through ipeilateral pathways They quggeqt that ths COnttol

is mediated by the uncrossed axons of the pyramidal tract.

L3

_Levy. and Reid's model (1976, 1978) has - not gone

uncontested. Smith and Moscovitch (1979) designed a-study-to

jnvestigate and extend the model pfoposed'by Levy and Reid.

o

Smith and Moscov1tch tachlstoscoplcally presented RH, LH} and

ILK subjects . wlth the same CVC and dot locatlon tests used by

-Levy and Reid. They qlso included-a dichotic listening tes;

i

~as well as a RT task, The dichotic listening' test consisted .

" of  six consonantiyowel syllables which- were presented

binaurélly' in 51xty -pairs : Subjeets were instructed’ to

v

identify both CVs on any glven tr1a]

“In the RT teqt subjects responded to a black stimulus dot

I3

in elthen Fhe ‘LVF or. RVFE Dby depress;ng a response'key,with

the left:ihdex finger.

< Of ZOU'experjmentél tYials,“bne—halE'Were capch tcials-ini‘

which no stimulus appeared. In hhe,uemaining 100 trials,‘then'

——— -

black - etimulus; dot was, presented randomly ;and,"eQualJy' in

J—

either visual field. The results of .the RT ﬁesE show that

inverted writefé fesponded' more quiekiyﬂ to ' a st1mu1us

4

presented 1n the RVF whereas non 1nVerted wrxters responded

faster to LVF stlmulUS The,CVs recogn1t1on.task'demdnStra;ed

=.that 1nVerted writers performed 'optimally'_ﬁa _sﬁimuli

pzesented 1n the visual field 19511ateral to the1r wrltlng

N

v




%
"

‘demonstrated the oprSite pattetn‘ of keSpondinq.f;The _dqt'

hand, while subjects "with 'nmon-inverted >wr1ting_5pdstqfé v

o ‘ i

1oeation test d1d nbt GlstlngULSh between any  group, all’

NN ' . B

' subjects favoured the LVF In the dlChOtLC l1stenlng test alh

’ .

subjects demonstrated'a_superiority ofjthe right ear.

In the second'phaSe¢of this expeciment_a.SUbeet,of the

EEEPRR ! . ]

original. sample was retested.on the RT test using,tbeic right
jndex finéer -The dichotibi Listening test waq modiffeé ‘gq '

that the subjectq only repeated the syllab]e WHLCh was "best

heafd.

The;resulte'showed that, on the;RT test, 9ub)ect "wikh an

inverted Writing posture responded more qu;ckly to“a LVE

stimulus Whereas non—inve;ted ‘writers exh1b1ted shdrtec3-f

datencies . to RVF etlmulx The dichotic ‘Lis tenlng test results

showed - that both groups of  left handed subjects résponded B

mete'accurately to stlmuli preoented in'the left ear while -

the right , handed group favoured the rlght ear

Slnce Smlth and Moscov1tch found no . conclus1ve requfts‘

Wlth e1ther the d1chot1c 1lsten1ng ox” the dot locatlon test

H

visuo-motor. cerebral 'organlzatlon Unllke Levy and- Reid'

B
.

(1976 l978),kthe sex of the subject wae not 91gn1flcant

Moocov1tch and Smlth (1979) compared the RTq of RH, LH)‘

)

they ouggest that lnverted wrxters 9how a unlque V13ual or-fﬁ

and ILH bubjects.mn three\separate modalxtles Ln the VLsuala X

r

-modallty, subjectq were to respond-thh a responqe-key usan

+

"lthe left or rlght hand as quxckly as posslble to the Onset of:AW

‘a.st;mulus dot ppesented ‘for 150 msec, Ln:elther the RVF or"l

' LVP:lOfe4OOZeXperimentaj trials; oneehalfnwereTcateh;trla}s o




1n which no stxmulus wasg. pYe’"nted

t « N 4

In rhe aural modalrty subjects responded to a- 150 msec,

21000 H2 monaural ‘tone presented after a latency of 1 second

i

_following a 300 msec, 350 HZ blnaural wgrn}ng'51gnal: Asvln

x

-the'_visual tests, * one—haif of the 416 trials were .catch’’

0

triélsj‘ In . the_ remalnlng trials rhe monaufel tone was
presented equa]ly often -to eirher ear. “Subijects’ reeponded
with' tWeir léft hénd on one helf of_the.trials and:wrth the
rrght hand to the oLher half - '

s

Responses to tactlle otlmulatlon were tested by requlrlng

subjects Lo depress a response key with the left index’ f;nger

followlng st1mu1at1on of the left mlddle flnger by‘a tapered '

“

solen01d p1n ' Subjects' were also’ requ1red to -xespond with

thelr rlght 1ndex flnger followlng stlmulatlon of" thexr rlght'

“

.mlddle fxnger Four hundred trials were CODdUCFed Ln\whlch.

nalf were catch.trials.' {
The reqults from the study show than subjecte W1th normal

hand wr1t1ng posture responded faster to stlmull presented in

3

uthe same_hand—fleld comblnatlon “in all-moda11t1es. Further,

s

‘the reeulté suggésted.tﬁat this pattern of respondinébis also

<

appl1cable to inverted wrirers_ror the auditory and tactile

=-moda11ties but not_fn the vieual modaliryg In the viguailﬁT

‘test1-1nverted writers respon&ed more qnick;y to stimuii in_j5

.the '\contralareral hand fleld 'combinatioh.' The " authors

#,

proposed that- any d1fference between inberted mripers ‘and -

'

‘their fnormql counterparts ' iS‘ ref;eoted' by a unique
'special;zaﬁion in thej v1sual and/or  visuomotor . cerebral'

-*orgaiizétioh of thelinverted writers.

13




But McKeever ‘and Hoff (1979) “have criticized‘_the,ﬂ

methodology utilized by Moscovitch and Smith (1979) and Smith
and Moscovitch (1979) because the design confounded spatial

compatibiliby and néuroanatomic pathways.chKeever.and Hoff -

stated.that.thq'go/no~go paradigm displays “a hugh field X

hand effect which i3 not in accordance with previous work . To

continue the investigation of ipsilateral cerebral control-of

inverted writers, 'McKeever and Hoff-designed a simple Rl

pafadigm, In this study, = twenty-seven * left handed

undergraduates (twelve LH and fifteen I1LH) respdnded -with'

i

either the left or right hand- to the onset of a white

stimulus'dot.pfesented fot‘lSG msec, 7.4_degrees to the left
or- right of ‘a fixation . poihtj ‘A total” of 34 trials were:
pbésented in nine: bloeks, SqueEtS'responded to 162 trials

_with either Kand. ‘ R ' S .

Their vresults showed that both .groups displayed a Lvr -

. snperioriﬁy-w;th.both‘hands. The hand X Eiei@ interaction wasg

éignificant_in'the LH group, whereas only the main effect of

‘fleld was qignjfican;-'in the ILH .group. Homoiateka)' (same

N

field/hand combinatjion) responses' were significantly faster

responses for the LH group. The 'ILH group showed7a~tendénCy

.

"fqt'faSteq'ﬁézepolateralirespoﬁses,glthough this ‘trend was

"insignificant . Sgi;df the;subjeét and fémil;al“sinispfayity

were not significant. L .

McKéever and HoOff theh ca1¢ulatéd values ‘of "the . right

_right hemiéphere“thefeby LVF preséntatipn'shpetidfity.ip

) -
oM

_than hecerolatérai 4 (ppposﬂte_ .hahd[f;élg',\combinatiohﬁ“a

'hémisphéréwsensory édvantége (RSA‘dr éhe'tendency,fqi'thelﬂ




‘responee_time resultlng from v1sual]y qcaning left £o rlght)7

éno;transpéllosal transm1s§ion time (TTT or the dlffgrence;

- derived frdm” heterolateral—homolateral response - hand
" conditions .éuggestive of ~ the latency r‘k_equirm?~ for the

‘_reqponding hemlsphere to recelve the olgnal from the sensory

hemxspheqe<v%a the corpus callosum) The 'RSA .calculated by *

McKeever and Hoff for LH-subjects~was 3.0 msec and the TTT

. was 2 6 msec. When theee'values wer e applied to TULH subjects,‘
A LVF super1or1ty of 5.6 msec. for left handed respondlng was
'predictedc as was a 0.4 msecipVF advantage_for rlght hand

responding. The results showed a 5.2 msec LVF. superiotity for

left hand,feSpondiné which was‘éimiiidf to the,prediction/

However, the 6.2 msec LVF advantage reported for rlqht hand

respondlng was much 1arger than the hypothe517ed va]ue Based

- upon this: ev1dence the authors p051t contralateral controL

of both left and right 'hand . respondlng ln the LH group and

contralateral . control’ of -left. hand responding in the ILH f

" group.. McKeever and Hoff. further.'suggest"that right hand

reépohding to RVE" stimulation.'in the inverted writers is

‘determined not - contralaterally - but by two transcallosal
relays Thls_.hypothesee ‘would prediot a 5;6 méec hVF_
‘advantage for right-hawd-reSpOnJino whiohuys.quite.similiafxa

to the observed value of o6 2' msecf-'The authorq further

propose that there 1s .a disconnectlon between the motor areas-.’

and~V1sua1 areas of the left hemlsphere of ILH.

T

The results of Moscovitch and Smlth (1979) have also been g

‘debated by Bradshaw, Nettleton, and Spehr (1982) Extending.,'

MOSCOVltCh and Smlth S methodology, ra@Shaw et al included "

15




N - .  \ . ':‘ ‘;“‘f e
. an adaitiénél maniﬁulatiénb in’ whi?h,Aséhjects resbbndea “to
.igt;muli in.an'apk-acyossn;he—midlihe cond%tioﬁ. ﬁighkjhapded,
lefL~hénded and invefied~left}h@nded subijects’ fespdndéé by
Qnimanually depres§ing q> nasai 0} distal ne§pohsé' key AQ
]z’\\q“i;kLy ras possjble_.in._bgth 'thg crossed _@;d:funcressed
g\ ‘fiéld—hédd conditions Qo_a-lUb msec ﬁlgsh;éf_light in. each”
§\visuai field:,Eacﬁ_hand regpéndeé td.l23‘trials ih both-tﬁe.r

rossed and uncrossed conditions. The :eSULCS'Show,that the

g

cq?t;éiatetal' Lhand—ligﬁtd ré;bonseé, wé;p fasﬁgr " than
‘ipsilatera}'responsés Eog tﬁe crossed (héndwkdy) condition.
Qonversely; the ipsi\agéral (hénd—key) responses were mére
tabid thén .the' contrdiageral respoﬁsgs for\ the "uncrossed"
(hand#kéy) condition. -The. data for all three.]QFOUES were
_almost iden&icai.b |

McKeever and VanDeventer '(198g)'-tested 65 Jeft—handed

¢ A

(gﬁubjects, 30 _LH{ and ,35 ILH, Wwith a 'tgchistoscopicafly
ptésented.letter-ﬁaskiﬁg_task andla dichoﬁicﬂlistehing tape.
The resuiﬁs.'dia th.,indicaté thaL. ﬁéndwritiné ﬁpostu;e -wég

"iindiéatiQG of. berebrél laferalization.«'Two._gungOQQs, JLH
females gnd‘ LH males responded'fmoré aéchraxelfliioi botﬁ
auditory and visugl stimuli_thaqlLH females and ILH males.
ﬁgvy-and ﬁeii‘$ (1576;'i978) hy%@these&“ﬁqulé not accoHnt for
Ehe 'SnéeribF pe?f@;maﬁce of jthe ILH females las' they .h$vé;“

suggested that ynvertéd females are lessiflateralied\ than
! N . ) - ] . - ) .

. males.

‘LLéwson.(1978’ préSentgd a fécévrecogﬁitibn'tésﬁffn.thch “
157  RH and 69 LH subjecbs.ghogéfone of th cohpog{te ﬁaceé f
:yhich,was perceived to resemblé_mo?e bloéély é:QE}mUIQS'fag§. :

T s

e -
~




The resultg show ‘that while RH favour. the halﬁ faCe presented:

- -

"~ in the LVP, left handérs as a group 4o not- prefer either

field. Performance bf the ILH ,males was consxstent “with

predlctvons by Levy and Reld that is, that ILH males favoured

4

.-the LVF, females resppndeq in the opposite direction,

MoKeever ”(I978f cohducted a series. of experiments to

cevaluace the relationshlp between familial sinistrality

(F.S5.) and hand posture exh;blted while writing as possrble

_ptedic;ors of cerebral laterality. McKeever placed 83

Jeft-handed subjects along a continuim of inversion. If only
the tip of the pen pointed towards the bottom of'the-page

subjects were place& in the PEN group, if the subject pent

_their wrist.along with the inverted tip they were.classified

as. thée WRIST group, and if subjects placed their hand above

the line of script while showing the first. two conditions as

well, they were blaced in the HAND'groupﬂ Of the 3B males in

thLé_ study 78.9% were classified as satisfying the PEN.

criterion,  34.2% sdtisfied the WRIST criterion and "31.6%

-satisfi&d“the HAND cr1ter1on The pefbentages‘ for thé 45

femdles in this gample were 43 3%, 15, 6% and 11. 1% for grodps

1, 2 and 3. respectrvely "The abOVe classiflcatrons were then

N\
leLded drchotomously into" 1nverted and non- lnverted pos1t1ve

and ',compared nu1th_ addltlonal research (McKeever &

: o . , . e
VanDeventer, 1980). Since ‘the ‘incidence of percentages ‘of .

a

'fiﬁversion drd -not; differ 'QignifiCaht]y,. HcKeEVer cqmpiled. i

'ffour new groupsrqf 47 ILH maies} 38.1LH females,‘lSFLH malese

L ' ’ \
and 48 LH -females, McKeever reported that the percentage of

>

‘:1nversion 1ncreases as d function of P.S.




:--;. P N ! REEEN o ‘\“Tl.éf . : 1 v B ‘
gt ‘ ' ’ o
JIn Expeciment II, 17 -LH angd 36 'ILH viewed 180 stimulis -

’ triqls binoculirlx in which a c¢entral fixation digip_and a

colored chip were simultaneously flashed in either thn LQF or

.RVF. Subjects were instructed to report tho colorc o('bhe‘cntp

as well as the digit: The résu}ﬁs,:thch were congisteat with

. . . . ‘ - -
"y, Levy and Reid's predictions .demonstrated that ~ILH gubjocts

s

responded 12.2 msec faster to stimuli 1n the RVF vs the LVF,

M

The LH subjects responded only 4.0 maec faster ta RVP atimuly
-tHan LVF stimuli and this difference In reaction time wag not

AT significant! The difference between I1LH subjects, and LM
\ subjects was observable only in_  thé Ciest 90 daca trials. o
N \ . . : . ) . ) , s . i

McKeevet thnen grouped the subjects as erthec stating a°

. T > history of familial left-handedness (+F.S.) or ‘no hivtory .

(-F.S.). The #F.S. group closely matched the peclfocmance of
tn-gsequenced fasnion prepartofé REV stimuli)'and the —P;Sr

group paralleled the bprfo;ménc%‘of‘the L.H. group.

RN ’ . ¥ o ) '
A In. Expeciment ~II1(, 1} ILYH amd:14 LH responded to trials
tn-which a word or Qords wefe-presented bznocularly \n each

"

Eieldt The .résults; ihd}céted. 1tha;‘ - the. wF.éfv qroqﬁ

¥ o : ‘s}gnificantly,favou;edﬂRVP sp}mull,wheg«qs Lhe-—%.s;‘grbug
R . did not. There was no d&fférence in”pcc[ormanqé between the

E ILH and LK ggohpsﬁ‘ McKeever prbpdsed that F.S. may ve . at

" least as feliab;e a measﬁfe'o[ Cefebra}.lateraiizatién an'ié'

hand posﬁure while wfigfngp_These finaings are no;ﬂcoﬁgidﬁént

e U with Levy and Reid's k19jé;' 1978) .hypotnosdﬁl‘tnat ‘hqnﬁ 

posture predicts which Viggal field 3ub)eéts'uould prefer .

e - """ Tapley and Bryden (l§83)fevalqaiéd‘the perfocmance. of 16 .°
. CE . E G : C

'RH and 8 1nvefted:right—hanq§gs (IR&T1bn several rasks, A

€
L 18 -
B , .
. ‘ .
" i
o s
Sk .
N L . ' -
| > + . A P
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ooagh

.,handédness queétiOnhaire and a dét'téét, deveiopea by'thé

'~ﬂh¥horq - a chﬁotlc llstening test and the two v1sual test&

;each subject

TATE vy

Cy

K + ¢

'reported by Levy and Reid were presented to all subjectv All

e

”sub)ects 'sxgn;flcantly favored the ;RVF; for the"vxsuSI
inonsense qyllables No 31gn1f10ant dlfferences were observed

for the v1sual dot locatlon task .In the dichotlc conqonanrﬁ

':voye}, 5yllable task a 31gnlflcant rxght ear superxorlty ang .

P

a signlflcant ear-;by-Hpostu:e-'lnteractxon were ceported.

. Analysis of.  this. interaction cevealed that .RH .subjects

.demonstiated ‘a right ear éuperiority'whégeés the IRH gtoup

'

did ‘not. The .gcoups did npt differ’ on’ the handedness . .

rquéstronhdire_;Thé.IRH'subjects-tespondéd more Trapidly than:

i

the RH_Qroup-usinq theirc %igﬁt;handgon the dot test. Overall,

the déta for the IRH subjects did nOt_éuppoft-the_pbedic;ion:

"of Levy and Reid's work.

:

.fBradsHaw ahé'Téyldi-(l978) tachlstoscopically presented.

liqzngle byllable words and non words to 24 RH subjects, 24 LH

+F.Sf: bubjectq and @24I1LH :—?is}' ubjects ' Afl; SubjéCtS“:i

f#-‘@

~:responded vetbally,;callxng aloudwﬁhe stxmulx as tapldly as
Lpossxblg-“follqw;ng,,é presgntapxon -of 150 msec duratlon 'in:

eithet v&suéi.fﬁelﬁf Four hundred:trialé_we:e administeced to

b

The‘rxght nanders respondpd more r&pldly than thn otherfiif

-

‘Atwo groups SUb)ECtb_ tesponaed more— rapxdly ﬁd}‘stxmu11: 3ﬁ

,presented xh the RVF vs the LVF: -A slgn1f1cant V15ual fxeld_-ﬂf

4 2t

“lby hanaedness xntgractqon was found, RighL handers favouredf:”'

fthe RVF Vs the LVF more than the LH +F S group The LP’—F?S;fﬂ:ﬂ

;

':group dxd not respond differently to ptesentatlon in exther el
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Bradshaw and Taylor . then formed a group. of 1l "1LW .~
subject's, of which 6 were ‘selected ftom the LH FELS group’

and 5 from the LH -F.S. group. When compaced to .the remaining

. _ s _ o
37 LH_;squeéts, ‘then ILH gboup demonstrated -a weaker CRVES

« ' ' N «

advantage. This 1is contracy to Levy and Reid's theory wgich”
c .. . would predict a significan RVP.advantaqe-(or TLH subjecls as

—- - . . - ‘

compared to LH subjetcts,
" _ .

‘_‘ 3 S Levy And_ Reid's  erk '1l976, '1978)_1Eq5 been fnrtHec
investigated- by Hercron ét' él :(19795. .Thctiauthocs wmployed.
both a ‘dichotic 1istéqing' test and. ratios of cléctré~:
'éﬁeepﬁaloérapt (EEG) 'record}ngs {rom cehttaf‘:(é;,. Ed)’

pat}etgl KP3,:P4) and.oécipital‘(Ol,'Oz)'deadb erwng';rltingﬁ'

_ aﬁd Sevetii_ other 'tagks,'{asSUmcd to; requice Coqnifkve

?éctitity for RH; LH,Vénd iLHF ubjects Thé.ajctbttc'ilstcpiﬂb s

test:consisted ot 120 bxnaurally ppesenttq trxalg in which

thé:quj§ct waé ﬁsked Lo, repeat both sy]labldg. Allngroups
pgtférﬂe&”s{ﬁiliqtng.‘ | |

fhé EéG'récérdings weféﬂhade'ducing-BU sgconﬁnperlodsaoh

"each of the fOllOWlng tasks- block de%lqn,'réaﬁlhq,:;pédkindf

2 RO 7 oo _ o "

wrxtlng and llstenlng '1he ;atibsﬁ of the :EEC ‘fecqulpgs”

ff} “,‘  between tho hemxspheres qt;the‘centfat and parigt?t'jeéd% o

| ﬁ~qtheo t%at hé Ppeaklng task and tﬁe'fblpck.idgslgnzytaékd"

:éf' S ) des1qnated left and r1ght hemlspheres,‘cespettivé1§, f§p*RHlf?

"f" "subj9cts -No‘such clearly deflned qelatjonsb{p exiéted:fqr;fﬁ

N .
exther of the le(t handed groups The -redbrdings: {rom the

OCC1p1tal leads demonstrated that for. the wrltlng and teadlnq ’

P o o
aeks LEQ act1V1ty in. thp rlght OCClpltal area of the LH~2

N ! Lo A L "
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group iy redomlna%e' rélati&e - to the RH vahd ~ILH groups. .’

.Conséduehtly,“ fqr. isual langUage tasks,- Levy and Reid's

(1976, 1978) theory was supported No supﬁort,was-obtained '
for levy and Re1d 5 p[edlctJOﬂ of cerebfal spec1al12at10h for
spatlal perceptlon gince EEQ activity was similar “in both

left handed gﬁoups; herron  t al (1979) found no suppott'fdr

Jipsilateral, motor controlﬂ@{ writing in inverted writers at

'any lead 'paic,. The authops specdlate that the cecrebral

specialization of 'YLH, subjects reported by Levy and Reid -

~

(1976, .1978), Moscovitch and Smith (1979) . and Smith - and

Moscovitech (1979) may result from interactions between -visual
and verbal components of cognitioﬂ

Par)ow (1978) examined both s1ngle and paifed finger
’ ~

flexions of RH LP and ILH sub]ects By cequ1r1ng them to bend,

.the middle 701nt of the flnger ‘after the experlmenter touohed

-

the desxgnated flnger. Het results showed that, ltnough both
hands of ”ai} Subjects. were' adequate in pecfotmxng these

tasks, the Rt and ILH groups pefformed better with the left

: hand'whereas the LH group.favoured the cight hand. “Paclow

épeculated that the'. cxght hemlsphete of the RH gt0up ‘Wwas the'
v1su03pat1ally super1or hemlsphere and that the reverse was .

true for. both’ groups of | left’handers. Consequghtly, 'thef
superior-pérforménce of>the left hand'of thef{LH group was

assumed to be controlled by qullateral pathways

. Parlow and Klnsbourne (1981) tvsted LH and ILH sub)ects :_f

.on a variety of unimangal tasks to ascertain any dlfferehces

between .hands. Tasks inclpdéd;'”L) a pairecd finger “flexion
task, 2) a static gripfstréngth_task[ 3) a?pursujt Totor




Easkn.4),a fepetitingsinglé %inéef Fappiné-£a§k in ﬁoth gl;;
siie&t and cohcucfeﬁﬁ'épeech conditibn,.and 5) A Qétticdi arm-. "
tapping taskl-Thgcé-wgrg oxgnlflcant dlfterences bctween the_J*
>§roups on.threé out. of the [1ve qnlmanua] tasks.- Fhe LH group:

favoured the right hand vs the left in the paired finger °

flexion task, demonstrated a left hand advantage - on',ﬁhe

static grip strength task and showed a decrement injjeft but

not rlght hand pecformance undet Lhe concurcrent speech vs the

silent condltlon Qf the rethLtLve 51ngle- [1nq0r Lapping:

task. No dlfference betwgen hands was reported ffor the other

two tasks. Both hands of " the ILH. group worg relatively edudln

‘For all tasks. The authors statgd that the-pecformance of the
» . ” ‘ . ’

. LH gtOup'was-the reverse»df’tbevpef[ormante expected of an RH .

gtohpllThfs w%s not Erue for‘Fhe TLH g:oup'whfch bcc[orﬁéd
similiarly- to the RH-gcodp,

'Tﬁe aboO¢ sthﬁies hape nét'indicated:;hat h&nd,postuce
while :wrifiné_ can be.‘uscd  as},an {nd{;atqr' of cerebral
‘iapetqlizétyoni Indeed, the results of Bradshaquh? Ihylof

:

(1979) are _contréfy Lo the"gredictions of Levy -and Reid

'(l976, 1978) 7 Other rcwult indicate specialization in ystaL

v . "
or visu®imotor functxon%.(nerronfet 1, 1979; Lawson, 1978;

"Moscovitch & Smith, 1979; Smith Q_MoscoVitchtvl979)'or ininor -

confirmat;on ot jésiléteral cetcbral'cont(ollfor TLH subjects

‘(Parlow, 1978- Parlow & Kxnsbourne, 1981) S veral authofs

favor unlque spec1alxyat10n not. hypothe%x7ed by Levy and Rexd.i
(McKeever & Hoff, 1979; Tapley_& Bryden; 1983) ! 1t would Seem‘:h

that the differences between - LH \and‘-ILH subject are"ndﬁ

explicable in terms of one variable. Oﬁher‘pesgargh on ILH

22
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sobjects‘ have . examined a developmental .component of. hand 
T K posture utilized Ln ‘writing as well as a hypothGSLZed deficit
in selective .cognitive tasks. These lssues are dlscussed in

<

‘Appendices I ahd IT respectively.

2

The Dual - fasklﬁypothesis ,.  .
. Human‘_‘potﬁotnanoe" can e influenced by. eitner .
o  | cobllaboration ot compétition_ between various- functionaf:“
'épgces of the cerebral CO[téX“(kiﬁSboutne & ﬂicks} as.cited
in kinsbéuéne, 1978) Kinsbourne and- Cooke (1971) had "r.iépt'
nanded oUbjGCtS balance a dowel rod on tnelr left or {ight
‘,index -finger wdrking undey .eitbet-.a silont or Verbal
odndition. In th% Qerbal_condition—the subjects.tepeated a
'shortZSentenée whilo balanoiné thé aowél. Undet the.verbai*
oondition: baianping ltime "significantly ‘decreased forl the
r T right ' index fingér but“increased fot‘thé'lottl The authors -
theor1zed that dual ta%k performance would deotease B 1) as
the concurrent task becomeq 1ncrea51ngly dlfflCUlt; and 2) to
" the degree ‘that the Ewo tasks ‘share ‘the same cereBtdl space-,
:t: li.' ’ ,but‘would.1ncreqse With practlce, The dnal task hypothes{s
has ~ been ESitI&V thensiﬁélyf’inyestlgatedj:by "ailnmnbet‘fof

¢

investigators using.a variety of experimental techniquas. The

o

tésults o£. that7'teséa[oh ‘ate mixed. The follow1ng section

. reviews the major‘flndlngs of this pody of work.
chks (1975) conducted au series ”ofj‘experimenté o
. -rppllcate‘and extend the work‘of Klnsoourne angd Cooke H;Cksw
“ obsetved that concurrent - verb;llyatxon ' decreas/d ‘tne;'-
oerformance of rlght‘hand balanc1ng of rlqht handed males

£
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increased phonetic difficulty ‘of the sentence, in the form of
v a]litexations,,produced'z{ mote'pronouncgd decrement . Hicks
“Lalso obsgcved'that Anterterence ocCQnred while the sSubijects’

hummed _melédies during balarcing * trials, concluding that

vocalic activity interferred with performance. Increasing the’

. v - N . L . . -
amount = of practice before the inclusion. of the verbal
condition.®id not change "the amount of interference.” Left

handed subjects with a history of familial left-handedness of

'anylfirst degree'relatives showed intétfécenéc_only with'the
left hang. -Lef£  handers withoat a  history vqff familial
-sinistrality as  we11;“a5 ri.'ght= handers, with a hiStOEy'Of
familial left - handgdness, showed:  a dQc?bééév in bdr(drmange’

S . . . P e
- with both hands under the veg@al conditions,
Hicks,  Provenzano and:Rybstéin_(1975).intpoducbd verbil.
'intefferehce in a.b;mahual_seqdential typlng-tdsk‘as well as

a unimanual typing task. Right -handed subjects were shown'a

' 1ettér lisﬁ and_séoké it'aloud.oc‘si}éngly immédiapély befdré
‘andjwhile completing'tﬁe’f;ping-tgsk.Th@re weré:§ignifi¢aﬁtl§ '
‘ﬁoren;erxqrs in,vthe pimahUal‘ Eéék when ‘Ehei flqhﬁj-hén@ was

,:‘leadihéi the égﬁuenCe than when tﬁé cleft (hanéZIwas'iLﬁe.
initia&gr. " n »t5§ _unméguéi ;conditiqn ‘éjgnyfiédnﬁlyl ﬁﬁpe'

{roré weféjrecorded fdr Ehe-ri§ﬁt hanﬁed-iesponsés. goth

5,\%}%& ‘ - - ) ‘ .. ' S

~ conditions produced inte[fereqce‘althopghd,%e n@gqi?ude of

. inté?fefeﬁtefwasigfeaﬂer‘@uéihd-thé vdcalléohditionfjﬂs;thg

\-j'l ' : : 0 :réduﬁdéhe¥ éf " the f vegbéi*_%maﬂéfiél :Tiﬁcre§s§d%l tygihé

| performéncé _fingreéééd.. The'f‘fesulﬁéf ‘algo ”démﬁhééggged

interference with left hand”pejforméhce.,ﬂiéks t al (1975) -

suggested that the cognitive tasks of remembering typing T

B ' . \




l . either -a silent or verbal condition..There was an- signficant .

sequencesﬂand;rehearéinéfletter strlngs are more demandlng?
PR R o

than'the tasks employed by Kinsbourne_and'Cooke (1971) or

Hicks (1975) and reguire ;nvolvement of both he mrspheres

'Briggs (1975) conddcted a’ §tudy in which r1ght handed‘

syubjects responded to a mult1 lrmb _tratcking .apparatus in

increase_in right hénd_errorsﬁuhile the'subjecte-repeated a

.pqssagev of prose: 'Bowers, Heilman, Satz -and Altmanf‘(l§78)

<

Lrnvestlgated the cffects .of a l‘variety of types of : -

1nterference whi1e~_RH. subjekts.~were. tapprng 'their' index

finqer~ as . rapldly ‘as possible ‘In the flrr , experrment

‘‘‘‘‘

subjects had Yo produce a bt[lng of words that began with a'

3

itarget letter presented to‘them by the experimenter. Both the .

left and,~right' hands showed -a eignificant decrease,'in

~

' performance under thls concurrent verbal cond1tlon, but;righg

<

hand performance wae depre sed almost tW1ce as much*as that

.t

h of the. left. The same results were obtalned in bxperxnent 11
ﬁinffehfch' ehbjects,,‘told' that- they would have to -answer:'
_ddeetions ‘at  the end, lﬁstened tor a. loglta\ memory.‘story:

while'.téoprng.'flnx‘ﬁxperinent.'IIi eubjects read a- log]cal,'
3‘memory Story whrle Atapping{ rlqht’ hand performance _wasAV

Srgnlflcantly decreased from the control condition whereas

the‘ 1eft hand,'was not,~'In -Exper1ment' IV the concurrent

1nterference condltlon requ1red subjects to observe snapshots,,

N

'of faces whlle tapplng and then after tapp1ng choose the 12

'~st1mulus faces from\@n array of 24, ThlS type‘of ‘non verbal_

s

1nterference was not‘ aSSOC1ated w;th .a decrease . in

performance Although as, the stimu11 were plctorlally they




~reqponse key w1th dlstal arm movements the resultg

wouldﬂbe aséumed to interfer thh the rlqht hemLSphere and?“

¥

'therefore grnduce ‘a 1eft hand responqe deorement

. Lomas (1980) suggested thdt yxsual guidance of "’ the hands

may be a confoundlng varxqble ;in Qn preceedlng reSearch ‘

‘desmgn In an experlment ‘inﬂ~which' RH _subj cts, tapped ac

decreaee -in right__but ndﬁ“ 1eft hand . reSpondlng w1th-

concurrent verbalizatjon-'vs: a control- condition onJy'undef'

the no-wisual guidance condition.!There was no decfement in .

~respondinq~under'the'visual'guidende”ébndition' These same -

\

results were found for experlment IT1in whxch subjects finger
tapped sequentldlly, undet” both a contrel -and concutrentﬁ
1nterference COﬂdlthn and both.v1qual guldance and’ no vis uali
guidance treatmenps_ Thgrton and Peters'(l9&2) dispute the
kindings of Lomas-reporting:tnae.botn left and'cighﬁ hand
reeponges of RH subjecés;yere;depreésed under bbtn visual
guidance and no vieual guidanCe cdnditionS' in a conCufrent.
speech.and sequenL1a1 flﬂQEf Lapplng experlment -
Rlzzolattx, Bertolonl, land Buchtela (19/9)' E;d rigﬁp

handed bubjectb’reapond as qguickly as ‘possible to a flash,of .

1ight .. 1n elthec_the LVF'or RVF undec-sevecél inperfepenée
, o ; _ . R

"cbndiﬁionsi In”Expefiment I the subjeCCSgbduhted'backwards by

3's while antitipating'the stimulus 'Tne~results Show‘a LVF .

S

(rlght hemxsphere) SUPQILO[lty £ both hands In’ preriment J

v

IT, subjects tapped thelr flnqers in an establlahed sequence

]

gwh1le _antlc1pat1ng the stlmulus, Aga1n,_ the cesults

: fdemdnstrated better scores with LVF.presentétion regardles&

of .what hand ‘was tapbingL In the thitd experjment_eubjecﬁs

=T e e 26
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tapbed‘rheir fingers =in a nonésequenced_fashidn prepartore

RFV" stimuli) and the ~F.Slus: No difference was found in

do s
responsee to LVE or RVF presentations,

‘Boles . (1979) ' presented  a * list  of  six words

'tachiséoscopically to Rh suhjecte who were told to'remember

N

/L’w

.

the words, who thenrresponded with each‘hand to 20 trials of

dot arrays presented tachilstoscopically. After alseries of

‘three  experiments, Boles concluded that- -there wés . no

'5lgnifiéant field x.-hand~ interaction’ and gconsequently no

upport for Krnsbourne and Cooke (1971X,

MacFarland and Ashton (1975) extended- the' results .of .-

Kinsbougpe and - ‘Cooke (1971)  with the éddition of - a

spahial—verbal 'conerol ‘condition, that. is, a geometric:

N

problem requﬂring-the asspniliation of digits and lerters, as .

T

.well as a control conditign in which no, mentél activity was

’_assomed to occur..RH %ub]eotq were requlred to perform both ‘a

concurrent verbal  tasks,’ that. is,‘ 51mple mathathrcal

problems, or finding hidden fiqure{ or spatlal taoks, wnile

~alternately depre551ng two response buttons. Under the verbal

1nrerference condition - both, hands showed a’ decremenp inf

responses as compared_to'the no-activity control. Undet the

, BN LT D L e
} I N 3

eoncurrent spatial'interference'conaition; both the leftténd

rlght hand performances 31gn161cant1y decreased from the'n0~'“

act1v1ty"control whereas‘ nelthér hand dlffered between

rreatments under the spatlal verbal control cond1t1on

[.

summer and Sharp (1979) 1nvestlgated "the: effectq of three

types of 1nterference (verbal, spat;al and verbal qpatlal) on‘

“the performance of rxght handed sub]ects in a, b1manua1 ; s

27T
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fgequencinél_task,__é uhimaﬁual éequeﬂc}hg' Eask and . a sthglé.ﬁ
finger repétiﬁivé Fépéing'>tésk_ivhli- thfée types of
iﬁtexference were assoéiated‘with poor performance for the
left and fight:haqu in the bimanual and unimanual sequeﬁciné
tasks. But all inﬁer@ereﬁcé conditions 'debressed only tﬁe
fespopdiﬁq of-tge‘right hdﬁd En ﬁiﬁger tapping. Beaﬂon-£l979)
dgsigned an..experimenp"in thch :right handed subjeq£s

unimahUaliy- sorted ,'objecgs- ~hidden 'from,‘.sigﬁt Tthlé
Lach1 toscoplcally viéwing. digiﬁé' pccsented h\_eiﬁheg' the!
LYP, RVF or both. Subjéct?hhaa.to.respond verbélly whén a
tﬁrget}digit wasgpgesented. The cesults show that- when thé
ﬁigﬁt 'hand "was involved in the sorting ‘éasks; thé‘:vjsua]‘
.ingut pyoéucéd aiaecféése in befformaﬁce4regapdle;s~df'v13uéiﬂr
.field: Qowéveg,.when_thEgleft'hénd was peffogming thé sorting
tasks pdly‘LVF mqterial'inﬁerfered with the gbrting tasks,
Lomas « aﬁ@ Ki@uca :(1976) étuﬂred .the 'éffects bf two . -
separate cdncugrent vecbal condltlons on dowel bal nc1nq as
combared to a s;lenp control. nght handgd bublects recxted
*eithér-a nhrsery rhymé Or proouced non»speech vocal}zatxﬁn
(ia—lé{.@hiLg' balanc1ng a dowel rbd.yhég@ting tﬁk‘nuésety
rhyme did -not_ result in a dGCtease in peffofmance.-'malés
:petformed 51gn1f1cantly more poOrly with both hands under the

.non—opeech vocallzlng cond1t1on as compared bo.the Lont(olia
pohéiﬁidn.' In' Expeciment iI,‘lRH %na LH subjects were
quﬁéetéd to tap their fingeté'in.ﬂ éésignaéedVgeqﬁénce uﬁdef?i
the three preatments,fthét“is, spééch, non speech vocaIiziﬁgh

and contfol ‘The RH group showed a 31gn1f1cant decrement in

right hand respondlng under:- the’ speaklnq cond1tion Boph

o . .
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non.%peech

'pertorm segeential arm_ and

%n_

Visualize

carrangement

conditions.

: right hand resgonses when

hands of the LH group showed depressxon under both speech and

;w1th the control.

subjects were -.asked. to

vocalizatlon‘}as ‘,compated

condltion .In ‘Experiment TIII RH

repetitive flngcr tapping under

the three treatments. Sequentlal arm tapping decreased dur1ng

the'speaking treatment, Tnterference in left hand and ‘right

’ hand respondlng was observed durlng the speakrng ttlals when

f

subjects repetltlvely tapped a 51ngle flnger

5ussman (1982) " examined ~ the rapid finger tapping
performanee of 'RH, LH and right handed stutters (ﬁHSi under
:two‘verbal and twb spatial interference conditions. In the

first verbal task subjects read a passage of prose whlle the

second verbal task requ1red sub)ects to count outloud by 3 S.

the first spatlal task the SUijCtS were instructed to °

1etters‘ of" the English alphabet and ryemember

letters with curved .as well as straight‘seQMents‘aThe second’

vreual task. requ1red SUbJeCtS to ‘attend to a Chlmlflc [1qure

test in Wthh frve objects were contalned Subjects than had -

object from a new chimerie

to choose an unfamlllar stlmulus

in which the flve prev1ous objetts as well as the

unfamiliar obJect was presented For both’ verbal 1nterférence

conditions_.RH sub]ects ishOwed ‘a"deerease‘ in right 'hand
performance " The LH group showed smaller more. Synmetricai
~jdecreases-‘f both hand° during both' verbal interferenee‘

The RHS group demonstrated a marked decrease in :
! .

reguxred tolcount outloqd“by 3's

but not while reading.




In the two spatial interference conditions the RH group

showed symmetrical disruption Nof€ both ‘hdnds ‘under both
. o e . Do

- : conditions. "The LH "group showed a significant depression -of
N = - . Y - ‘._ ’ ' . s' . 3 .
left hadH“respoﬁses when requested to visualize segments-of
nihe vEnglfshi alphabet, | The‘ RHS 'grOUQ demonstratgd lal

' : 3 IR . . S . =
significant decredse in left., hand responding during the

\

a;phabeé 'Qisualization ta$kw abé: a pradqdnced'bright hand

depressioﬁ whén asked to’attead to a chimerié figurg test,

HéWebér‘it éhould'be noted tﬁatrbotﬁ spatial taskg could be

- ] ./ Acoaed-w}th verbal informgfipn. Tﬁe letters'oﬁﬂthe alphabet
are by idéfinition vgfbal "and tﬂe objects 1in the chimerié
éorting tasksvﬁete_ewerydayvitems such as é knife dr'hét.
Therefofe both verbél aﬁdtspatial ihfofmét}on were ayéi}able
to subjeébs,

'.warshal_éhd Spirduso (1981).héd_RH{-LH;apd ILH supjectg
participéte in  a hand._sLeadiﬁeSs-ftésk ~and concurréntly
prgséhted three. words to.'the subjectg. As the end ﬁf‘a trial

'.£he‘_subjects wefél re@uired té -name .tﬁg_ caFego}y .wﬁych_>
iédbsumed.the?yopds._For tHQ.RH énd LH groubs thé ptefe;red
‘xhand pgoyed :steédigf than the noﬁ—préfetred 'hand. 'This_‘
-@iffereqce_wés gma;let in magnitude but.still sign{ficént}for
‘ﬁhe'ILH/gfdup. hH ahd‘ILH gqupsZimproved_perfoymance under
the verbai 1qad'c6nditions for'both:hands.{uhder‘the Bame 
fGérbal load:coﬁdipions; thélLH group'bekfoimedibooref Eurinéf;

the:non—veqﬁal t{ials(' ‘ | o | |

Bashore, . McCarthy, Hefley TI11, . Clapman, and ‘Donqhip
. N . . . ‘ . ’ ‘,l .

11982) in a series of experiments, measured thed readiness

potential (RP), a moxement poténtial;which is asSoCiq;ed'witb a
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A

a voluntary motor act, btilizgng EEGlrecordings in response
to éi@ﬁeg a'unimandal'dyﬁamométet éqpeéié of to a writing
résponée.éondition. In Bxpeciméhcvl,‘8.RH7 8 LH énd'S ILﬁ'aLl*‘
demonst{ateé -a'.largep R?f'ih vtﬁe ’Hemiéphece- which was.
coﬁtrdiateral to the'cesponse hand perforﬁidg the-squeeze. In

experiment .II 6 RH, 6 LH and 11 ILH- qub]PCtS wg thout far111a1
sinistrality” squeezed the dynamometer ﬂnd wroté exﬁher'the
words "he" -or "hand" during experimental triaLsZ As 1n

I

fxperimént I, the hehisphere contralateral to the response

'1 hana in - eithetr of: the experimehtai‘ response -conditions

-demonstrated a 1atge[ RPl'that Lhe. iDsilateal hemipshere

Howé@ér, four left—handed sub)ects showed a different Dattern'

of reéponse. pecxfxcally, o&e LH and three ILH demon%t[ated'

-

a lécgér:RP in the_1p51lateral hemlpshere furing the writing_
condition.

Bxperimenf IIT used the same design as Experiment II
with the exception that one iRH'subjeét_was tesped, Overall

——

‘the 6 RH}_ 1 IRH, 6 LH and 9 ILB subjects "showed a 'léige

P

contralateral RP. Again, two IUH_Shqwed the reverse during
the written task,

.- Other feSeafch has demonbtrated a  connection ‘between

_verbal expressxon and manual act1v1ty "Kimura (19?3,.Exp; 1)

‘compared manualAactLV1ty Qf rlght handed~subjécts during a

\ ] < - . t 0 ' I} - .. : ) : s . K
verbal - condition, in whlch_subjects spoke on any topic for\

“five mindtes, to two silent condxtmons in . ene silentf

E
- L

condltlon, subjects wrote that 1ast 11ne of a llmerxck and 1n7
the otheg subjectsﬂstudied‘complex desiQns to find a‘simpler
lgepmétric»ffgure. Limb'mpyemedts offthe subject were .

''''''''




v

. : o classified into two major ‘catedories: 1) .§§1(~touqhan

movements were defined asg  those in - which .the subyect

2 .
. stroked his hair, touchad his eyeglasges, etc., whtle 2)

free Iimb- movements wece those in <hich no seélt-touching
: o ST, B N -
was involved. _.Significantly more manua ) activity wasn

observed curing the speakiny conditron, this diffecence wag
accqunted fotr by the number of frec movements of tne cignt

hand. .Tne frece MOVEMENLS  Wee ' gpposite tne languaqge

,
nemisphere as verirfied by a dichotic tListening ‘tedy | - Ho
- . N t

. .

significant diffecence between rignt aad Lol "npands wan

Lt found in {¢ee movements wnen subjcets huamed. .

Kimura {1973, Exu. IT) used tne same design witn lett

¢

e nandéd éuqudts.'The greatest number a(.Jrcc movcmeht$.u$ﬂ
mane by the hand”§01ch wgs'ﬁontraiaternf-(b\Lnﬂ“doéxﬁan§
verbal"hemrépgere-'ésn de;erm;ncd__b} a dichotyc 1‘“LQU€“9
task . 'ﬂefg 'néndec“ subjects, | nduevcf, nage ,siganlcanLly

more absolute number:’ of mbvsments witn tne left nand

regardless of whicth hemispherce was dominant lor wpdach.

Although tne factor. of nand dominance conteibutes LO Lhe

‘number of free. movements, Kimucd suggésted Lhat speech 14

.
L.

; . .organized bildterally in left nanded subjects.

Vo L

S

~ . -

Summary The -cusults of _hany’ of the above studies
supbotp Kinsbourne & Cooke's dual-code tneocy. Tne tneory

has been supported by replication of the dowcf_balanclnq

efperiment’(Hick§'£§75),_and;a varféty of other moOtor tasks _° .
such as rapid finger tapbinq (Bowers ngéi 1978 ; Sbmmcth,r

.. © - ...shacrp 1979; Sussman 1982;

Tho}hton'ﬁ vetecs 1%82), oimanual’
LN . . .

O . N . . <32 - St "
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or, qequnntlal taskq (Br1ggs 1975 Hicks eé al 1975; Lomas &

Klmura 1976 . free movements of the hands (Kinure 1973 i)

FE s

. Kimura ..l°73 O II), sbrt@ng tasks (Beaton 1 1979) . and

tachistoscopic recognition tasks (Rizzolatti et al 1979)..

T But ‘réthet?' studies . show eonttary ‘t&sults © by

i@

nGeL the oneurrent lnterference Cond1txon 1nstead of the_

"demonstrating a decreasc in. pefformance with both nends~

h%VOFhPSl[Pd rlght nand ( crement .(Boles 1979;‘ Lomas_'&

Kimura 1976 McFarland ‘&- Ashton..1975;' Suhmers L';Snepp

&

SUl[dUSO 19811 nor the measurement of ceadlnes potentfalsy'

(Bas hore _E 1‘ 982) -prov1ded support’; In'veumma:y, data

conflrmatory of Klngbourne & Cooke”s dual—code-thedry are .

-

71979) ‘Neitnec the haud steadiness mea%ute (Warshal 5

’

most often obtamned when\wotor behav;or oE rlghr nanders.is,

:ecordeu under 51lent Vs verbel condltions,"“

'As'npted‘abgve'(pages-zvand 3), a task—sharing,ﬁesign

hvpethesis of rlps1lateral “erebrad,'eonEEbi of Ltne distal

musculature;iﬂf _IL qubjects- “Toe-use‘ the. methbdoiogye

Pmp)byed by Klnsboucne and Cooke (1971)'to in&estigaté the

'_dualjcone theory,-as-a.means of‘testingﬁLevy-ané'ﬁoid's
g(LQ?Q 1970) hypothesxs of 1ps1lateral cereoralﬂcohtrol a

centinueus,‘motar task ‘whlch ‘approxlmates._the: manualf

.

comblnat1on of V1sual qu1dance,_wrxst ana arm mévemenﬁs as

- R - .

well as the fxne motor control of the oxstal musculature

necessary to traek a mOV1ng stlmulus on a target platter'"

1 L B

qat18f1es the requxrements for a’ suxtable response to test

..

©mdy jbnb quuuutq test ‘the Léby‘ and Reid’ (1536, 1978)

'aciiuities'{‘of' writing\' behav1oc - .was. ‘seleqted, . The
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.-this hypothesis. , -
. Do

)

~Pursuit Rotor Rescarch As A Hethod of MeasGring Motor .- . i
Skills

© Kifisbourne and Cooke (197[) indicated that pra&Lice

affecls the “perfocrmance of subjects. under tne. dual-code

hypothésis. A variety of variables which Affect  buman

‘learning such as reminisceéace (Williams & Grbin, 1976,

Horn, L97é), transfer ot Lraihingf(uaswcil & Tcion, 1975),

mental - rehearsal . (Rawlings & Rawlings, 1974), reacLibo,

N

inhibition (Williams & Cebin, "1976; Hsu &‘Payno;'1979), or
méditation (wiiliaﬁs & Hechert, 1976; Williams & ViCKeEM?ﬂr

1976 Havc all been’. stiaied wusing. a’ nursuit. cotor

N L

apparatus, Hillia%ﬁ. and Grbin . (1976). nave Turgho: L
o . : ' R : : N ‘
demonstrated that gross body movements  necessitated by an’

oversized pursuit rotor apparatus are - influenced by

reactive inhibition, warm-up decrement and renintgconce.s It R

‘would appear that the. provosed specialization of wmOtor
behavior ;ni invérted' left handed “writers woulu be

‘detectable with ‘such an- apparatus when the unimanual

B “

continuous -activity _i% measured while. a ‘task cequicring

v

activity in the dominant cecebral hemisphere is.pecfosmed.

fﬁfpbge;df‘The Stdéx;"\ “ - . AT
’ -?He purpo§é ofx£his‘éguéx ;;»ﬁo 6¢£e;mihe wﬁethdc-lLuf
_ éubjécﬁgfin a modalitylwp;CH paiailefs the:hotpﬁufeépénsés
:Qf.wfitind‘gehévior is;ébhsistégp wfﬁh'LéQy and Héid'g :

.
PR bl : .
f . . . . .
. . ; o N
S - , RN L :

B ' - B ;
4 . R

. Do y N . o

B R : R .



(1976, . 1978)

hypoghe§i§ Q{;'ipéila%é:a}-_ceqebral_ control.

while Levy and Reid's theory has been tesﬁed with a wide
variety of experiméntal proCedu;eg,-Lhé studies have not ‘

been, conclusive. An “experimental design which examines a

particular combination of finger, wrist.and arm movements;
and feedback 1dops may provide new infqrmétion which 1is
pertinent to Levy and Reid's wWork,

A'éask~sharing‘paradigm;;as proposed by Kinsbourne and

Ccooke {1971), was used to record differences in thne molor

hqhaVior of tfackind a stimulus under ‘difquent

éeSign permits -

¢

experimental conditions. The pursuit-rotor’

examination of a period of continuous motor -activity which

‘utilizes much of the musculatuce system involved id writing

behavior . - .

%

Thg‘é&pbgimental qafiabxes.chosen for. this study vere

‘handwritimg posture, hand domimance, interference “-and -

familial sinistrélity.'ln all‘handdriting posture, groups}

rightfbahﬁeés, left-handers, and 1hverted left-handers, all

bartitipants were. males. Kolb and whisha (1980) ‘'suggest
that C(emales are leéss late:alizéd ,than"malés tegarding’

language .functions, Lebyiand.éeid‘(i976,-1978).fqun@ the

g

. clearest and most re)iablé_SupborL for their nypothesis in.

. interference, none,

the results of male subjects. It is important to note that

‘fhand'dominence;'not right hand vs ‘left hand, was considered

in order -to illuminate ‘differences between experimental

I

}conditiohs' for "all gfbups;,”Threé 'lebels‘ pf‘ verbal

vsi@pléi and complex, ‘were selected '

i

«

‘since thiS'ﬁypg?bﬁ'interfé{ence ha§'bften been reported as

\
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- . . . . ‘

significart,. Pamilial sigistrality, no history of familial ..
sinistrality vs ~»a history of familia) sinistrality} wés_ !

' considered because:
‘ ... neuropsychological .tests have shown that
: the cerebral organization  of nonfamialial
left-handers is’ lateralized in-_ a way identaical
- to that of ridht handed people, wnercas famrtral .
_left handers Have more bilaterally rdépresented -
verbal and non-verbal functions, © (Kolb &
whishaw, 1980, vg. 174)., o

CSimilarly, ‘Hick's _{1975) ‘Ee§ults 1ndicale “that task

sharing effects are influenced by familial left nandedness.
Wonfamilial left handers and raght nanders with a-history

. . 1 e C . .
of familial . left nandedness, snow a deccease 1n peclormance
#“ith eirther hano during a’ .concurcent: verdal condition,
Thusg, famitial handedness iyt be eliminated as " a .

confounding vaciavle belore nand posture, cxhtbited whi)d
, _ . B oL . ‘ R
writing, can pe used ds  an _indicaor of T cerebral

. ' " v * A .

]

S . . X ‘

crganization. Cons:istent with this désign, McKeever {(1974)
has demonstrated that fam lial synistrality 1s as lecast as

) 0
celiable an indicator of cereotal lateralization as 1s nand -
position exhibited curing writing.. .

A dichotic listening tegt was adnmimistered Lo all

participants. This test was used to ascertain tne vcr:hlly .
i B - o *
‘dominant hemisphere. It 1s only wnén *tne verbally superior
hemisphé{e_,is :detenmihed that the response hdectement'“

results, obtained witn a task-shacing paradigm, ¢could be. o

useful in assessing Levy and Réid's (1976, 1978) theory of

-

.. .  ipsilateral cerebral control. ' o

Thus this Study .using a novel experimental method,

tested the,@evy.andinied (1976,_1978).hyp0th§§is of . o




ipsilatera) ‘cerebral control of the. distal musculature of

ILH -subjects. o ;

Hypotheses (Sce .Table I for a-bjctérial répnesentation of”

t&e-folloh%&g hypqtheses).

ﬁypoéhesisgl

f

‘upgn"bevy .and Reid's (1976, 1978) theory of

LN

ipsi)étetal cerebral pontrbl, Hypothesis I prédictea:that

~

ILH" subjects without. a history of Camilial sin;strality

5 -

depld demonstrate decrements™in responding- with their left

hand . under simple and’ complex - conditions of verbal

sinistraliLy_were‘ptedicted'to Show a.éecfemnnt;in right

hand reéponding undet both Verbal-interfé{ence conditions.

1
+

Hypothesis II
‘ LH subjecté without a hfstory‘of familial sinisérality

wete"prédicﬁed to éhow depressed perfotmance_ withs their

the LH group with -a hiétorj‘of familial sihisérality were

under some conditions.’

Hypothesis 111

’Both'uright handed groups ,weqe'.predicted to show

V.decgehents in right hand‘perﬁotpanég~0ndek both conditions

familial sinistraliﬁy' were prédfcteaf to show é_ sméllerim

hypothesized to show, a decrement din left“hand responding

.interference, .ILH subjects with a -history “of familial

- right hand under the .verbal interference conditions -while -

 _Qf-yerbé1 interference, The RH subjects with a history of ..

decrement in left as VCOmphred to -right _hand reésponding

~ under the ﬁwo VerbaL'interferenC€,conditiqns:.

IR ¥ 3




, —Hypbthesis v " | -, \" "f_ , “A' L B ;'__;;
' o s Boﬁb simpie ahdicomp¥ex.intérferen§e coﬁditions were |
-ﬁi& hypotheSizeﬁ to afféct aﬁ&ersely petforménge. ;he complex
?wl' Je;bai inﬁérfereﬁce conditioh waéihypotﬁesiied‘gd céusewthe
1§%ge£_response decrement?
I*\.ETHOD;. . ,‘
.Design:f :

The ‘design .used. iﬁ‘ thid studQ?fwdﬁ ﬂ"ﬁplii;p}ota
~,..few._t:or.‘ial‘ (SPF32123, .K%FK,_ 1968i.‘ﬁf@o bétween grbug
variab}és, ﬂanéwritinq'POsbu{e énd Familial Qinis;xéiihvi
énd Jth wi;hin,:gfoup yariablesy' fland boﬁiﬁénce and
Conéusreﬁt Inpeﬁfefeqce were éqhsiééred; Sqé Appoﬁdix (381
for a cdnceptqél layoug.of thé_deﬁign. ‘

Sgbjec&s and Gfoups
Sixty-five male subjects 'wege‘ éoligited . By _an
J aéverti§emgﬁt : placedv_‘iﬁ a gaify néwgpépér  an§
;dvertiSements ‘pos;ed at Saint Mary's UﬁiverQity- ca@pus;
Subjéé;é: were..screenea. ddfing a be]epﬁone tnterview Lb.
glimin?té'tﬁoéé wiﬁh'sevege visual or auditory problems. 5t
‘the time of testing only three éubjects"werc éxc;uded-froﬁ
-Ehe“ﬁamplévbééause théyfexhibite&iq.qgitinqrhand pésturé
\ which was néithgg'ofsnérﬁal ngf invéfted. In additi@n} two
subjectg.dié not meet cri;eﬁion oq‘the;pursuiplfogdf taék
and wéreAekcluéedf~ | | |
'.fhe remaiﬁing sixty_sUbjeéts foEme6'the ﬁoildwing sif
o _.groups‘of ;én-éijédté.gachy_ |




__:__;g,%‘r.«,

fthg study; '

1. Right Handed subjegthWitﬁout_FSmiLiél Sinist;aiity_f.

tﬁqt isiany firét;de@reé rgié£ive éugh as mother,
father and  or  sibling who exhibited  left,
L | ?a&dédnesé; Rﬁ-: | |

2. uig'hrj fanded _‘;G.u._bject-s. with at’ .]evas-t _one  first
:degree';elatiyg who éxhibited left andedneés{ H+ .

S 3. .Lefp::Handed -SUbjgcts without jany firsti degr;e
reléti&és who éfhibiged.léﬁt Hahdednééé, LH-.

4. Left Handed subjgcts witﬁ aq-lpaét_one first degteél:

ArelatiQe whé exﬁibiteé’left_habdedness, LH+. ‘

5. inverﬁed ﬂeft_ Handed subjects without any . ficst
dégréé relati;é§ _who< exhibitedvfleft handedﬁess,
I‘[‘,H-‘.‘ | | |

6. InVeFth‘Left‘Handcé szjecﬁs with aé 1easg_one'
first deéreq ‘relative . who \exhibfped . lgfg

handedness, TLH+.

The meaﬁ age .of. tﬁé SubjecF§ was. 27 -years and 'thé’
range wa§‘17 to 67_L$ixty:pefceAt of the subjectél Ere .
Between‘the'ages 6f 17 to 25; Alllsugﬁiéﬁs ;éported‘nofmal
hgéring;l‘qné‘ ndfmél a:l porrectéé £Q 1n6qmal viSiéA.' Al)
gupjects.rgéeivéd five dQllars fpf their pathcipaéién in

¥

Test Instruments’

Theﬂﬁaiﬁburgh‘Ihventory,'%he'Maze Coordination “Test, a
Sap -

s

. Dichotic Listening Test and a Fufsuit Rotor. Test were used

= N : o .
in .this study. A description of each test follows.



H

" each subject.

The Bdinb@rg@ Invéntopk

This ‘test (O}afield)_;l97l) measures the degree of

m‘haﬁdednesé- demonstrated "by the subjecpiniﬁ' a quiety -éﬁ.
everyday taéks: A'latepaiify §ﬁo§icﬁtHfor'éa;h_participhqti
from +1,00 cowplete rightlﬁand usage, to:gl.po?‘fbmplete\
‘ieft hand.qsééeKmay.be Calucglatea: Tgis test also pérmikg

the observation of hand posture exhibited while writing for

»
-

The Bdinbpfgh Inv§ntory'consistg of @éh‘1tgms thch
prbvidé.nqcms on the degree of 1a£epality for'lloq normal

' sﬁbjects. ,Raczko&skk,: Kalat and Nebes (1974) tested “650
hndé:gtédﬁates and réiéstedf 47 approxtimately _onc“month
later ~with ; %éndedhesé questiognéice which iﬁcluded 7.0(

& .
the - 10 Oldfield (1971) questions, Six of ‘the 7 items

demonstrated 90%, or greatér, validity when 1item résponses'

cwere cross-validated Wwith individual performance - tests,

.-Bryden (1976) assessed 984 subjects using, ‘in éa;f, the

Edipburgh Inventory. Hav;hg;'tﬁen’ collectéd a history of

fémjlial left handedness, -Bryden observed thc'petfofmance"

" of subjects on the particular items and later retested 'the

gubjééts.: All . the respltsf ingluding the = statistical -
diétfibution of right and left Hané§Hneés wece then factor. .
analxzedf Tﬁe:first f;ve items df'ghe'édiéburgh 1nvento¢y 
Qerei heavily 1oade$ ‘one main )fac;dr -debérmiﬁ?d ZCO ‘pé -

‘handedness. '

" The Maze Coordination Test

This test, which is .-incorporated as part of Trites
(1977) Motor Steadinesé Battery, waé_ugedfto éé;eén out




.subjects “with motor’ control difficulties?" Sincp treﬁors,
" Parkinson symptoms or rigidity of " movement could make the

- scores of the pursuit rotor task confusing, any subject who

did not meet a cutoff score was excluded from the sample.

This cutoff -score was ‘the meanscore for 15 year old males

_(Khighﬁé, 1966)

N +

A D;éhotic.Listening Tape‘

'Aggaratus:‘.“

" Test . 'A Maze Coordination

' This test was. constructed to determine the ‘dominant

s

"vérbal hemisphere for ‘each subject. Previous ‘research

(Kimura, 1961) hésademonstrated that the ear oppbsite the

language domipant hemisphere, is more acute than the ear

'ibsilatcral to kheg}anguage dominant hemisphere.’

" The Pursuit Rotor Test

This test:was used to measure perforimance during the

two concurrent verbal .conditions and the silent condition. .

'This test was adoptéé;becguse it has been_deménstrated to

be sensitive to variables which affect ledrning (Horn 1976;

Rawlings & Réhlings 1974, wWilliams Q_Grbin, 19765, and it 

,approximaﬁes thewmotornbehavior of writing. °

A Phoﬁoeleétth Rotary Pursuit (mode1l number 30014}, a

repeat cycle timer

B

" clock | (mddel-‘numbe:: 54030) all manufactured by: The

ﬁmodél\humber_51013), and a digiéal stop

LaFayette Corpofation were uséd'during_thé Pursuit Rotor

. Superéx headphones were utilized in the Dichotic Listening

Platter and a digital timer

41

Test: A Sonj stereophonic tape recotder_(model:TC—27d) and’.




X lnanufactuced by The LaFayette Corporation, ‘and a Compass
“Inétrument§, manual siopwatch were .used during The Maze ‘
Coordination Test.
Procedure :

Handedness Questionaire

First, each subject ._éomplétgd the 'héndedness
égestionnaite‘l (Qldfigld, ‘i971, _ See Apbéndlf~‘1195 _tb
aetérmine the degree oé l;tgra}izdtion and LHexr-wpitkng
hand pqsture.. Based Aupdﬁ Levy ~and Reid's . (i976,-~195éﬂ
.expe;imen£§, an.inberted hqndapostucb“gas defined.as one in
Qﬁicﬂ the sqbﬁéc; plaqed his,hand:qﬁove the Lid@'of‘spripp,

‘théfeby dirécting £ﬁe po{ﬁﬁ éf phévpén'towardg the. bottom
df‘ﬂhe-bgge;-Squects who_pééiti6ned their haddAbel;Q:phe

‘:iine of script énd.@irebtgdbtﬁe tip_b{ the peh towards the
top.of:the pqgé were defined aé_éispléying a normal.nanq
_pdstuge while wripiﬁq. . . l ‘ . K

The 'sdbje¢t was 'plaéed in a familia1\>§in1§trality

.grbqp:if he‘peéorgéd at least bne.lbft}handed first deyree

relative. |

’

]

Maze Coordination Test

Nekt, the subjects completed the Maze Canqdination

/

>

Tgst;.Théﬁplaﬁteg‘qonﬁaihing-thé maée%@as‘placéd drréé£ﬂy
iﬁ.iffoﬁt of the subjeéﬁ Va£ ‘his‘,midiine. 'qujécts ‘were
instructed to traée.a.paéh tﬁrbugh SIMéze,Qithfa ﬁéna heLd
stylus. The platter c&ntaininélﬁﬁe_mézé'was blacéq diTedtly
“in front of the s‘,u'bjec;'_c at hiz widline: The instr'u,_'ctiqh'é"'

L ! * ; I .‘ : 42
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g?- ) .' ,' -~ - .. for this géét Qere "given yerbat}m ‘from fTrites__(1977}:
’ 'Apbepdif v;;'The:depehdent megasures were (l{ithé.t?mé on
_bé$h8ry, andi(z)zthe ﬁumber of.bouﬁdry hits. A cutoff score.
eéuaL.to.the ﬁean for 15 year. old sﬂbjects,~(gﬁiqhts 1966),
‘i;_; 3 S Qas used: Inaeed qé subjé%t was'eicldded.from the sample by

this criterion..

Dichptiq LListening Téﬁ;;i

~ on each téial the.subjeét was presented wi£b a seﬁ.of
“three digité throQgh the left_:chanﬁél of a set bf
'headphoneg”apd a diffefent.three digit seqguence thrdugh the
f;ght cbannél usjﬁg,a‘pferecorded.stereo tape;‘The.digifs
'Qore presénted iA bothiéans at the-same time bug the sémg
digit-was_ﬂeveq pfesentéd;to:both gars_dﬁrij ény.trial,
ﬂ , 'L o Thé‘tapé.wésléﬁoppéd after ethTFrfal and the sub?eéf; were
instructed té_:éport,'and QQ édéSS'if ﬂhtertéin, all digits-

‘heard regapdlesslof-ear.j - |
hhftér ten trials the tape was.étopped:.The subje@@s
;émovéd the'headphopes and reverséd the.poéition-of the.
'héédpﬁones so’ that éhe'.iﬁfotmé;ion fﬁhrngh .each‘:chénnei
‘.wopldléo;rbe‘presented £0-Eh€loppositengér]“The ta@e waé
Ehen.réwopﬁd aﬁq-ten mofe'tri§15>were.preséntgd{'
T o : 'VThéf‘st;fpin§ fpbsitiqﬁ’_of; Ehé-'channelﬁ L of the
headpgoﬁe§"waé:‘céuhtéfbélanced'fwithin aﬁd ‘aéfosé gﬁéupslr
,Ali éubjécﬂé receifed tﬁrge practice‘trials'to“familiériae
thémselves Qith‘lthe tégt. ‘Thel>qépéﬁdént'.Qariablé, &he

‘number of correct responses per ear, was recorded for each

a

Il
-

; ‘
trial. .




Pursuit Rotor Task: .

Subjects standing in front of a pursuit  crotdor’

'appa[atﬁs-'péa;picéd the task Qlﬁhr each -hénd_ fo;. two
.{minﬁtes: Duringfthe praéticé tridls,_sﬁbjects aétompted @o
”'keep'a_12.7 cm~'hqndvheld stylus 1n'c6htaét with a 1.8 ¢cm X
.1;i'pm target area which revolved at 45 RPﬁSvﬁhrodghoug.a

=

circle wipﬁ a 30.5 cm diametcr. Supjecté were péfmiLLed
them to keep the stylus on thé target arca.

_Any. -subject. who could not keep ULhe stylus ‘on® the

target area for a total of ten’ seconds. oul -of the>-two.

-minute practice trial with éither hand was excluded from

excluded f;omlﬁhéfstﬁdy.
Sixty expe;iméqtal triaié yele preéenteﬁ in toﬁ Blocks
of 'six,.  fifteeh-second tfialsr.-thHin; eééh, olock; the
-ifollowéng :conditiops' weré camcomized: ki) ciént .hénd
reséondiné,'j no Qerbal._ interference ‘;(2) Light hand

" responding, simple _verbal interfetence (3) rcight hand

responding, complex ‘vertal Xhténferencé. (4) lcft nand

responding,  no verbal interference (5) * left - hand

re5p6ndiqg,"simple ~verbal interference T(6) left. Wand

reépondihg,,complex verbal interference,

2

The ta?get was ététiqnagy at"tﬁé‘sgarp o& evggyltxial.
ATWhen.tﬁe sﬁbject_made éoﬁtaé% Qith the targehlafeé‘of.ﬂhe
pﬁrsuit'tptoé, thef&efbgl sigqal‘;Reaéy“wgs given py the
.exéeriMEntef. After'ﬁﬁislsignglf’thevtrial was initiéﬁed
.aftén*a'l,Q,‘or 3'se§ond ﬁeléy;.The targgﬁ area’alwgys

4"4 RN ' o

full movement o&f the. fingers, wrist, or arm-which cnabled -

the- sample. Two subjects 4id not meet thé criteria and were.



7 éomputerizéd packaée‘(nopeill).

‘moved.:in ?' ciécfgisg .éifeqhion_ Thé 'diéital"gtoscf§ck
re_co‘rded"ti:mé on, ta.r_get for-IS ste_c'oncli ‘t‘,r-ialsi.

On-pryalé in which tﬁére.was no Qﬁfbal ;ntetférencgf
thé_ suﬁjecié wece‘ iﬁgtruéted' to. fema;n .siient while
tracking ,tﬁe targeg ‘circle. . During 'siﬁple intetfgrenée
trials théfsubjeéts wére réqﬁired to Eepeat a‘fout wb;d

.sentencg ;(Appéndix‘- VI): >ét_‘-leést - twice‘ befo;e_ vthe
expe;i@enter 'éaQe the':vépbgﬁ signal, and chrough@ut tﬁe.
d@rétion of the‘trialu In tﬁeicpmblex.iuggréergnce tfi;is
“the subjeéﬁ.rébeated ahfduf'wqrd senténce in which each
wo;dabegan with ghe same‘léttér (Abbendix Vi) iﬁ tge samé
way. : | | ’
.Ten differcnt'simplehéndjCOmEléi sentences were .used.

Edch sentence . was used four Limes phtoughdﬁtj the

Héxperiment, twice‘with each .hand. 1In both of the~verbaL

'interference conditions any sentence was cqupled witnh both

A

response . hands .within' a block. The. starting hand. was
-counterbalanced . within ' the across groups. The entire

procedure, requiring one ‘hour- of .2 subject's time, was run

in a.sjhgle session. L o T
U RESULTS"

All analyses of variance were executed with the ANDVA .

v

- Explanation of Analfﬁgsf

- Three, "separate analyse§ of variance were COmpptédfoh

v

" _the data on The Pursuit Rotor Test ‘and the scores on The




Dichotitnpistening:Test.
In Analyses 1, The Pursuit Rotor Test scorces, average

.

tipe on target,'and The Dychotic Laistening Tesmt scocdes, the
' . . . .., ‘.-.' ., . .

average numbec of digits recalled, were ‘analyzed using a

in_Appendix 110, In noth. analyxan

.

mixed désign, butl}jed
. " -

the between group fadtors weoece (1) Handweoiring foystucy, KU, .
- : . q . .

N . . LH & TLH, and (2) familial Sinistrality, .- & 1. In Tre

Pursuit: Rotor Test _ analyses, (1) fland -demioance, Lhdal 1. - .
use of Pomirant :vs Non-Dominant nandy and (2) Inter{ecence,

Mone, Simple & Complex, were Ung wathin subjeot {actors;g

¢
L

for The Dichotic Listenirg Test acrhlysis, o .only witarn

subject facvor was channel, Left- & Hignt,: that. vg, Lo oar
. . w . . .

recelving the verbal i1nputb.

In Apalysis Ti, Familial Sinistrality ~an climinated

as a ‘factqgr because tnls vaciahle wai not’ sygarlicanth

eithec as a main cf(ect or 1n amy intaraction. )n Lne (1rsL

canalysis,

Phe ‘elimimation of tnpe Familral, Sinvitcality

. .‘_ . R . .} ) . ) ‘ s . ) - . .
vartable reduced tne n&mwgr of "separate groups of o jecls
& . - > . . i K . ‘ .

. i

.

T T “from six to thcee -and conscquently, the. pumhzr of SUL peats
“"- . ’ ) . .e . . .- " .
per groub ‘ncreased = mw 10U to- 20.:Handwriting poglurey L,
: --Rﬁk'apd ILH, as a between group factor w«uy consideren an

» analyzing the' s5cores for both Thé Purduit kotor Test and

The Dichotic !igstenina Test. The within Hubjyect Tactors-(or

\

.

both The . Pursuit Rotvor Test. Analysis- ang Tne Uichotic
Listening Test analyses were i1ddnticai to Analysis 1.

tnree nand

-

In Analysis 111, all subjects with'n .tne.

7 e

weiting ' posture groups were classified, uging -a medidn
Vo oo split, into laterality groups 6n the basig of their




-;léteﬁqli;y’ quotiéht scores. ‘on The Edlnburgh 1 uéntbpy

i

-(Oldfielél i97l)f; Between .grdué Eactorsr for both ‘The

z

T . _"'Pursu1t ‘Rotdér Test analyolq and The DlChOtlL qutpnlng T.bt,

Analysis @ere,'(l) Hano«rltlng Posture oroup, RH, LH- and
ILu;-anq-(2J'LateraJity aoeltxve Laterallty and NegatiVe
:Laiefality: ,11tn1n ;.sub)ect : factorb ‘bcon51dnred "when
aﬁal}zing';pur§ﬁit' rotor ,scorés- were. fl)' Hand Dom}nance,
EH%Q is’tﬁe-usegbf pchf&ant'vs.the Non{Dohinaqtfhanag, l
.(?J -intet[ercnce, nbﬁe} Simple'.énd .Comblp¥. fhp, Qicjf
',-.‘ S -quéécp faCt@t, cdnsideced_whén:inveétigaﬁihg The Dichotic
¢ j j DR *;,ﬁisteQingWTésp séogé, was, once agaihh‘(l)-Qhanﬁéf}_thaE

“is, the Léft vs the Right eatrs

'Analxsxs 1

Pursuxt Rotor - Test‘ o e s .

Theloyerall_anaiysis‘oflﬁggiéﬁcé 6@ Thé ?%tsﬁié ﬁq&ér;
JTaSkfsébréﬁt(Tﬁblé_ll)-iﬁﬁidaﬁeﬁ a'siénifiqantlmain effect W
:}’ff‘ o _f“: 1 fox- Hand -Daminaﬁbé ﬂ(s(i;§§)' = 134:462h,.'p;<;ﬁﬁdl); ;QEEF"
"l“SQBSéCtC u;ed thelrgsgminéﬁﬁ Hand theif‘ﬁeapsédnﬁaét with
‘7the',t1rulus target was 6 719 seconds (oUt}bf;Q 15 sé;ohd*
ﬁfiai) compared to S 989 seconp;‘w1ph;tgeféléénjDoﬁ?hahtll*f

o o e T o ot T
‘C(j’.u Foe s ;hand_:ﬂandﬂriting Pbsture was ajso:Signifibant (F(2,54),

f3 329& p <, 0420) Planned comparxson w1th ?tudent T testéj B

dndlcated that RH subjects (x.= 6 974 segonds) tracked thelxjﬁx

)
\

jtargat 81gn1f1caﬁ}ly longer-than lAL subjectS'T? S 714_
]aécbhas) (t(38) 2. 4371 p <. 05) but not an sub)Pcts (x =
6 375 seconcs) (t(38) _ l 419, P2 05) Th@ Hand quﬁnancé\\ e

5

x Handwrxtxng Posture Group intetaction was also -ﬂ' = “u'i.ﬂﬁk




‘significant"in ritheg

'respéctiyely;'foc- No  Interference:

significant (F(2,54) = 15,0874, p.<.0001); however, the -%

Interference X Hangd Dominance interaction was sizable but

not significant (¥(2,108) #-2.8765; p.<.0590).

' _Knalyzing the ‘himple nan é{ﬁeéts ot . the Han@

e

.bominance X Handwriting Posture Group interaction (Table

111 E'Fidufe 1), R 5ub3eéts werd laund Lo Lfﬁck'Lho.tacch
C el L R o _ i .
stimulus significantly better with their Dominant, 7,578

seconds, vs. their Won-Dominant, (.370 seconds, Hand

i

(F(1,54) = 19.1805, p.<.01). ho diflerence in-tracking by

Dominant vs. Non-Dominant Mlands was (ound ip any ygroup of

lefr-handed subjecks. flandwriting Posture . was not,

CLthe Dpominant itand or  Hon-Dominant

s

Hand . response condjtxons;'-alll'th[ee -grbdps 'pértormed'

relatively the 'samc with their. dominant hand and adain,
relatively thé'$ame with theif_nob-ddmlnanL‘innd.'

The. Intecfecence X.Hana de}nénce,kntgfchion (rable

Iv &__Sigure' 1) _shOwed' th@;' all threé. groups. pef(orméd-

be&ter'_with .their .dOmxnant ‘Hlands in  w2ach Intec{edente-

ccondition. The differences of .850, .653 and .687 seconds

between . .Dominant = vs. Hon-Dominant  respoanse  -hands,

F(1,108) = 14.8414,

£.<.01; Simple Interference: ¥(1,108) = 8.7592, p.<,01; and .

‘nComplex’Inten[erehcé{_F(l,LOéYl='9l695l, p.<;0l;-wérg.all

i

sigq}ficant. Intetference _waé 'nOL"signiixcaﬁt .for either

the, Dominénp:‘_8(2;54d 2 ._2495,‘ p.).US;’"orl HoﬁfDominénE 

Hand:. F(2,54) = 1985, p.>.05. "

Rl *

‘All‘ﬂandwriting Postute~CrQups exbept“pﬂ+,tpacked phé_‘

target,sign;ficantly betfét'witﬁ their upminant Hahd‘(Téb1e




-3

P.X.00)) L

‘Tnterferénce was 6.341 seconds, 6.314 seconds

)

-v),;The [M+’g:oup!did,notbshow a preference, for either -

héndg

The Interferencé X Hand Dominance interaction was

signkﬁicant F(2,18) v#' 6.0306, p.<.001, for group RH+.

Analyzing this interactjon, (see ‘Table VI and Figure III1),
fhe bominant Hand was found to be significantly better at .

'qach level’ of Interference, (No Interference: F(1,9) =

56,777, - p.<l001, Simple’ Intecfereance: F(1,9) c'iia.szz,
p‘é_Oﬂlh’ ard Cbmplex _Interfefencep F{(1,9) = 25.64),

Interference decreased 'pu:suit' tracking

|

performance for the RH+ group when they used their dominant

hand (F(2,18) = 4.584, p.<.05. Under tne. lio Interference

control, «this group sbght‘ a mean of 7.684 seconds .b”,

“target, 7.186 schnds- for Simnle Inter{erence and -7.3192
& ' S o

seconds for Complex Ihterference.. T ) e

-Decompdsition of the variable, Intérfe;ence;'iﬁdicéped

rgmarkaﬁle but insiqn}fipance.pesdlts for tﬁeiiLH—-groupf

(F(2,18) = 3.3079, p.<.0586). The mean'tiﬁes on target for °

the No- Inberferéncé} Simple Interference “and -CompleX.

and 6.060

. *. L E : oo . : . . . . r. . . . R
seconds,. respectively. .Comparisons of - these means by :

Dgﬁc?b'g : Range‘; TeSt : (McGuiQén; 1518) Eevéiéfdf .ﬁof

;éighificant‘aiﬁfﬁféhce$'(R3-(bbsérued)4¥'L281.ét.df;57 <Ry
'(prediéﬁeai'fi9§i{,-R2 fobséLQed)' =.0271 a¢ 'af;§7”'£_ ?2'
_(predicéed)..873):‘fhé fagtbr; Inﬁerfe?enCe; dig not effect

" the performance of -any other Handwriting Ebqureicroup:

r
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Dichotic Listening Test

~:I‘ab1e VII shows tha-t -t'hclchlénnel X H'ar{d»\'rit'xng Pos;;\’Jr_‘c
‘iotgﬁagt{on wgs §dbsnanpidj'pQL insxéhifiéaqt (F(Q{SA) =
él8672, p:<.0639); -For Rt subJeEts, the mean numboeg of
digips'recalied f:om thé right!cnanAQ1,:2.7QU) p;t of a
possiﬁie 3.00, was'gfeager than (ho’meanlﬁpmbcc rcéalyéd
fme.Lhé 1e£t éhénnel/'2ﬂ401[‘odt.o( a‘posgiblo J.UU:'PUJH
Lﬁ ;ﬁbjééts thece was bcﬁteg cocali of nmterlal b{oquhtod
through the left, 2;4§S,v5, tﬁe righﬁvéhannel ?.153. Moy
di[[érenéé_innre¢ail-bé;we%n'thq'fﬁqhh channel, 2,5)5, and
phe-fe(L chapne], 2355b, was (oundrTor ;LH Sunjcétﬁ_

"

Analysis II 3 o : S . -

— PutsuiL'Rofdr_Tesc

Apalysis "I, with .the elimination of . Famylyral
Sinistfality‘asvéffactOE} drd not yield diflerent (undings

N

from ﬂnalysis YL Again, Table VIIT  shows “ that :Hdnm
“pominance was significant {(+r{(1,57) = 136.125, p.<_du01) as

was Handwriting Posture -Group (F(2,57) = 3458, p.<.05),
. X . * .
. » .\\ . ) . . N N - .
. Again, ‘the Hand Dominance . X  Handwriting, Posture Group
4' . A\.. .. : . . ) ) .

Jntenacgioh was significant (F(2,57) = 15,274, p.<.0001).
Similar to Analysis I,\fhe‘sintcr(eccnce X tiand ﬁominanée‘

R : N ) was note?@tthy ~but ihsi@ni(icant (r(z,i;q) = 2.899,

p.<.0575}), Decomposi;;on"bf pﬁqsg intecactions ceplicated |

PR

exabtly the findings reportced Qnde[ Analysis [ above: -
“All: groups. tracke@' the target 'significantly better |

with their dominant hand (Table 1IX). -The difference Cin
. ' . . N . B ..: - ‘ ) -
r.performanceé between Dominant and Non-Dominant Hands were .

LI . : A « o E oot




" significant :Ior"dfoup "RH.”  The decompoqttlon . of this .

groups reopectlvply

0, 21 sec. , 0.04 sec., and 0.58 sec. for the RH, TH, and ILH

.
\

. h . I3 Ce . .
iTheg Interferenéé X . Hand Dominance interaction was

(I . - p
. .

interaction (Table X and Rigure 1IV) showed that the cight

hand performance was superior at No Interference: F(1,19) =

A= b
o

96.901, p.<.01, Sifple. Interference: F(1,19) = 45.650,

-'Qr Lhe Non—DOmlnanp:Handg (9(2;38 ‘2\3_7§4, p.<. 05) o .
.‘_ Dichotichlgtening,Tesé '\?'].ﬂl | >\;' |
.As wés‘ the _qase"in‘,Aﬁalysis iki~TaEle Lgl 'shows_‘thg.
»Channei - X Hand&t;thg ’ POsfurei- Qas‘,ﬂ}emqﬁgéplé bup
.1angn1f1cant (F(2 57) = 219354, pf<.u59§5;" ..
AngLysfs IIT - “'  ' ;1 ~

,l36.629l, p <. UOUl)"and_“HAndwrltlnq Posturg: (F(2 54)

f:3 7424 p. ( 0?92) “AS well’ the Hand Démihancé'x Handwrltiﬁg.

;5lgn1f1cant ma’in éffects of Hand Domlnance\‘( (l 54)

$5:<.01, and cthléi inteféerenCe: CF(1,19) = S8.690, p.<.01.
Conéuf}ent' verba] 1nterfprence- did »néﬁ} affect the

At

performance of elther the )omlnaﬂt (P(2 38} = 3.555 pL<LusY)

.~.

PU[bUlt Rot oY Teo L

.y

‘ e '
“y Al et

The ovenall analysls of variaﬁée-(see Table XII) of

scores, grouped accordidg_‘po Lateralxty, agaln, -showed‘

Il

=

{

\

p.< 0001) ‘Onceﬂ more ﬂhp' Inteqference:'x Hand Domlnance'

. L. e
<) N

‘1nter§ct1on Qa§ ,sizablé but insignificant (F(Z 108) R

o

interaction was-significant“(F(2,§4) 9. 4733 ip. < 0370)

5

6
;

P—_

,ﬂosturp 1nteract10n reached Slgn1flcance (F(Z 54) = 1523375} S

'.2.9§51,' p!fiQSdzj. In -addition,f‘phé Lateral;ty X Postute E




“The results show (Table’ XTI and | Eiéure' V), that RH

subjects | with. Negative . Laterality scores had higher mean
tracking scores (x = 7.493 sec.) .than those with - Positive .

laterality scores (x = 6.454 sec.,).+ This pattern wasg

»

reversed (or the LH and 1LH'groupsuwﬁete subjects 1n . the

N

Positive Laterality Groups (LH: ¥ = 6.079 sec; ILH: X .=

. 7.018 sec.) tracked' thé tacget better than Lhose in the
negative Laterality Groups (Li: ¥ = 5.350 sec; "I0H: % =
-§.73? sec.).

H s

When this interaction. was decomposed (Table X1V) into
‘simple main_ .effecks, ho signif{icant -results were found.
There were no significant differences bégween subjects with

POsiti'v'e‘v's‘~ Negative Laterality scores [orbRxghL Hander s

F(1,54) .= 0.424, P.>.05, Left Handecs: K F(1,54) "= 0.170,
“p.>:05, or'lgverteﬁ Left—HandetS: F(1,%49) = V.650,p.>. 00,

-Positive .Lateraijty scores did not differentiate . between

Handwfitiqg Posture .Groups (F(2,%54) #'U.313,pl>.65;'neither

3id Negative Laterality scores (F(2,54) = 1.027, p.>=05).

a

All gréups IQE_ subjects,. éXCepL L sgbjeb{s.yw1gh
Neqétive Laﬁerality “sébreg, p:acked ﬁhe ‘Eafgeg sthJLusi
bettef_with_pﬁeip Déﬁihént Hand (fapie.xvii | -

S ce . ;. : o . ,
"Nega;ivé Laﬁera]iﬁy‘:scdgés showed no difference between -

responses with Dominant vs, Non-bominant Mands.

"Group LH with.,

The'RH_group‘wiLh3Positjve Lgtérali;y scoIéS'éChieved"a*
significant Interference X ‘Hand  Dominance . interaction
(F(2,18) * = 5.2ﬂ51}% pi(iOlYTM When - this " interaction® was

decomposed - (Table XV, and " Figure VI) a ' significant
. . v &, : - .

4

difference was found between Dominant and Non-Dominant Hand . @

I
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teépdnseSjat No Iﬁteréergnée: F(i,l9) = 46:46,§_<,01, Simple_ ﬁ

'TT : B : - 'IﬁtegfefGQCe: | F(l,lg)_ = . 16.99,p.<.QI, iané ”TComblex;

‘ Interﬁefence- céﬁditiohs? F(1,19) = 26;37?‘ é_(_O}. ;Ip‘ all
instanceépthe_pezfofmancg\of‘ghélnéhinégt‘nana éxgéedeq~ﬂﬁat

ft' ’ . - o of--the Non;Dominént ‘Hana, .Tbere , Was alsé é~.sign;ffcahtJme’

decrease in the responses of the Dominant Hand under the

n

Simple:. fntéfferénoey X 6.905 sec.,. .and Complex

%£~‘ - ‘ | Tntecference, .X = 6.901 'séc, -c0haiti0ns‘ compared ‘to_ the
control conditicn (5(2;18)"= 7.820, p.<.01).

‘The LH'grOup Qitﬁ Negative Latefality scoges-showed-a 
signifibagt :Inpérfetence. ;X._Hané 5ominanpe ﬂiAterac;ion'
(F(2};8) = 3.8548, p:<_§395)y _Tge deéompbsi&ion of .tgié

' intéFaFtion, seen _in\ Table . XVII, vdid- not: show ény

s1gnificant simplé main effects.

Pichotig Listeninngest

S
d ; The “res silts of Ana1y51s TIT. (Table XVIII and Figure

VII) are 1dent1adl ﬁoﬁ Analyses 1 and 11.-‘Agaih. thé
_ﬁ ' T ’ }nteractlon of Channef X - Handwrltlng Group was. notewotthy‘

ibut-insignigicant (F(2,54) = 2. 8925, p.< . 0623);{ ‘ - Lo

:.LateraliEyAQuotiéng*Résulps.2 

Tbe' mé&n jlqtecéliéi 'qﬁotiéhts ng _each 'Handwfiting,?
o S N A _ DT N T
iff"f; , ..‘f'. ‘ /.Posturel Ggpup lWef§ ﬁahalyze6 by' Dunéén{s .Range Test 3 Thé
.regﬁlﬁé show that (l) both groups of RH subjects dlffered

.

frdm Sll LH groups (pc< 05) and (f)'LH+ subject _obtalned

laterallty quotlents wh1ch were sxgn1f1cantly dxfferent from

.

fabl the other LH qroups (p < 05) Table XIx shows that RH—




‘and mofe_simifaf to the RH group.

"

subjects scored "the moét",positivé_ on this’ indéx (+.730)"

while LH + subjects attained the most negative I9£erarityu
. . c \ s ) . /

scores (-.795). | . o o /.

‘Qualitative Results

.

Some differences in the study desecve fucrther comment.

In attemptﬁng to assimilate data from a’l aspects of - tho .

é:tudy, there appcar to be Subtle yet noteworthy differences
Py : ) o

between LH and ILH subjects. On the, Dichotic Listening Test

the ILH subjects did not .appear - to demonstrate, any c¢ac
preference for verbal stimuli. The cresults of the LH group,
althpugh wnsignificant, ‘demonstrate a tendenty for supetibr

responding to left ear stimuli (see Table XX).

T

Secandly, the Edinburgh Inhentocy. (Oldfreld, 1971) .

Laterality Quotients produced interosting results, If the

1Gata from  Table  XIX -are ‘regrouped S on  the " basis - of

Handwriting' Posture, ILH subjects achieve a mean Laterality’ .

Quotient ..located betweeh tne RH and LH subjécLs. Altnough

" the ILH. group ‘attains é-hean.negapive fateratity score, the

magnitude 1is less than that for &heir LH:cuunLetpaité. The

overall .ranking. of scores on The,Pu@suit.Roto},TeSL-also

follows Handwriting PQstu(e'(Seé'Table XX) . Oua}itétivély,

the ILH subjécts are .more successfuly tnan the LH subjecgé-

v -
N

- DISCUSSION

*Pursuit'Rotor_Test

All three analyses showed Siénificapt main"effects for

«
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PERNES S

-and‘DQminancé'and Hand .Writing Posturé;:The‘inpe;aétion of.



v

Hand Dominance X Hand Pogtpre Group waS"alsp significant

1

while .the Interﬁeténce X Hand ' Dominance. interaction-

~approached.significance in all three analysis.

&

The - significant = effect -of Hand pominangce is not
surprising, Rh_the task.Snérihé lJiterature reviewed in the

introduction, - subjects’ conSishently ‘obtained . bettert

s

'performance with their Dominant vs. Non-Dominant Hands.

_ The ef[fect of. Handwriting Posture'Groups.was'somewhat

interest}ng; The pérformancé of- RH subjects was greater than-

that of LLH but not ILH subjects. One poésible explﬁnag&bn is -

that previous rvesearch: utilizing task sharing procedures

(Hicks, 1975; Lomas & Kimura, 1976, Sussman, 1982) reported

smaller yet more, symmetrical decrements in performance for

" LH_ vs RH subjects..The'concurrent'yerbél'interfetence may

i

affect only the Dominant Hand of RH subjects but concurrent

\

“verbal interference 'affécps‘ both hands of ,LH :subjécts.
‘Across all interference conditions, this, would lead to RH
‘subjects. demonstratihg bettér.-_performance, But, -  the

pverformance of " RH shbjects was- not. greater than ILD

subjects. This- is surprising as Levy and RrReid *(1976, 1978)

haye suggested that the performance TLHs in a 6ask;shaiing

paradign;-:'be;ng more bilateral  in . thgirh cerebral

organization than -other. 'LH subjects, _should . be imore

adversely affected, However,=the_pvaraJI performance of TLH

SUbject$ is similar to their RH countebparts'és,predicted by

Levy and Reid (1976, 1978). Indeed the rank ordering across -

55
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{§qugcts was nohvéigniﬁicaﬁtly differénp'from that of the RH '

f@:09p. This finding“suggests that hhe performance of TILH-




©
>

all cdnditione showed that the performance_of IUH subjects
was second only'rto _the - RH ,grbup and Jreater than LY
, .

subjéctsh . o o “z L

The significant interaction - of ﬂand_bemfnance X

Handwriting -Posture Group'is accounted for by the very large

-

diffence 1n pursuit rotor tracking of RH subjects.with theéir
pominant vs. Non-Dominant hand. No difference in Dowminant

and "Non-pominant hand  performance. was found on the -Other

(Branch et 1, 1964, Gloning L. 1, 1S69, fiecaen & Saugcet,

1971) which'sqggestea that left handed subjects possess more

bilatecal'_cerebral -organization than their cight handed

counterparls . The marginal SlgnlflcanLG of ‘the Interf renco

R Hahﬁ Domxnange interaction may DbLe accoun{od (nv by the

supefior~porformance’of RH subjecté”yben tney used Lheir

“ Dominant ve. Non-bominant Hand,
Each hypothesie of'the_study, outlined above, wil}‘bct

. discussed Jeparately

Hypothe51s I

The flrst. hypothesis predicted a left- hand ‘requnse

P

1ntetference cond]t1onq eomparcd to thcfcont(ol condition,

and .a decrease 1q rlght hand rcopondlng for 1LH+ Subjectei

v

support: thle hypothesxs - In Analyéio I the maxn effect of

qroups. This [inding is -~ consistent ‘with previous cgeseacch”

5

decrement in peffbrmahcé for ILH~ subjeets'“under both -

_-undef - these same‘itreaLMént _COhdltLOnS. The data did ‘not"

-1

s .
Interference approached dlgn1f1cance for the IIH— group. The;.'

1

reqults quggesL that any dlfferences may’ be accounted (or byf"_

ethe dlfference between the Complex Interference condxtxon

ngﬁ




" for RH subjects with Positive. Laterality scores.

compared—to'bothpthelsimple Interference_ahd No Interference

conditions. No other. interactions - of- Hand  Dominance. X
. . : - . Y

Interference results were significant -

" ‘Hypothesis 1

Hypothesis TII predicted~ a decrease. in ‘right hand

- performance for LH- supject§‘ under both 1levels of the:

interference condition and a left hand response decrement
for LH+'snbjécts. This hypothesis-was- not supported by the
results although -the Interference X ‘Hand Dominance

’

interagtion for LH subjects'with'Negacivp Laterality scores

.. was significant.-

s

Hypothesis 111

Right hand respanse decrements were predicted far. both

RH+ and RH- groﬂbs_during both;interferéncé conditions. - Tt

was also_predicted that‘RH+_sﬂbjects would show a Smaller

responge décremeph with their 1left. hand than their right’

hand. Two separate groups of RH subjecﬁs did dehonstkéteﬂtbe

w7

predicted right hand.decrement. In. Analysis I, ‘RH+.-sSubjects:

perfoimed significantly better with their right hand in ‘the

T

‘control condition ' as ° cbmpared' _to ~both levelS af

5

linﬁetfeténde. The same results were found ‘in Analysis III

~ -

~ Eipothesis IV

It gasfhypothesized that.both'ibvels of 1interference

"would cause the specific response decrements listed in

s '57 - -
Nz
\ 3 ‘
. g ‘ N
: \ . : :
E - . . e 5
. t wi- ! ’ T Y ) \
¥ W 3 ) A AT Ny ¥ Ly



~Hypotheses I,1I, and IiI ‘above _fufther, Hypothesis . IV’

further'gredictg@vtbat tﬁe Complex.Intecféténce condition

would tause .a greater response decrement than Simple”

LY

responded under the Complex’ vs. ‘the Simple Jintecf{erence.

.conditions. Thé_ Interference "X GCroup RH “{nteraction was

_significant ‘indicating -that the . cight: hand .ol Group Ril-

-

showed decreased pet’forrnan<:e during concurrent
. : t Y Ct .
verbalization. L . '

Dichotic Listening Test

+

Although the Dichotic Listening. Test: scores were

consistent with prédictions based on Levy and Reid, cfitical

s

“comparisons did not indicate significant dafferences.

The ‘sizable bu't.. inngniﬁicant " Channel .X Croup .

interaction, which was found . in the three scparate-analyses, .

provides some support for_Levy_and Reid's (1976, 1978) work.

"The right ear . advantagé in RH subjects implies left

ﬁémispheré specialization ﬁoi‘ verbdl input. The LI group

obtained: mores correct: responsés‘ﬁftom‘ left channel_‘inﬁuL,q

suggesting'right-hemisphere superiofity 1n the percéption of .-

Sspoken Verbal_ information v(K;mura,> 1961)10 Tnccé was no

difference between ears. in the pecception-of spo

,mateﬁial for \ILH subijects, wWhich is'cgqéi$tent with Levy .andg

3

°Re§d's (1976,'1978) Suggéstidﬁ that ?LH'subjects are less

latéraliZed than eithéf‘thei:‘quor_RH cbuﬁteppatts;
differences -among these groups may be that the listening

P I 1 B

Interference. But no. difference. was found when ,subjecté.

Oné reason. for the failur® to reach  significance.

ken verbal




_tape presented digits approximately one-half a second apant,

. . e S i .
Subjects may have had time to ‘attend to- each dlglt

séparately.,.If that is true, the tape was. not useful in

" determining the dominant verbal'hemikphefe:

* Qualitative ‘Analysis Discussion:
‘Considering the data .presented ‘in the Qualitativg

results _section,’ the two groups of . 1eft nanded subjects

N

appear'tp‘ be qualltat1vely different.: 'Nonetheless, subtle

3

differences can be noted ‘on- threp separate measure. The

diffecences between the LH and ILH subjects found in the .

results of the Dichotic. Listening Test and Laterality

y : i ' . . U :
of - performance Fn the vurbuzt Rotor Test melles that this

" Quotients suggests that ILH subjects have léss'hemisphericA

“specialization than their LH counterpérts. The rank ordering -

sxmxlarnty betwéen cerebral hemlspneres many: . enhance overall..

N -~

dxffecently than LH.subjects, or perhaps thece are unique
Cerebra} specialrzatipn of the sort hypothesizeé Sy Levy and
Reid (1976, 1978).

IRV

HOwéver, if contrary to Levy and Reld (1976, l978),fiLH

'performance ‘It may bq the 8\se that ‘TLH subjects do reopond‘

subjects possess conrralateral cerebral control over- distal -

nmsculature respondlng, and’ glven<the fact tnat they show .

A

' less; hémfséheric_ specifici%y_ than- convential LH. subjecets,

one should expect significant depressions of both  hands

during cpncurreni speech. This reéult was not:found‘on'thel

5

bubjects Therefore.;t 15 poss1b1e tnat ILH sub]ects may

A N 59
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.conttary, the performance of ILH subjectb wés super1ot to LH .



responding during concurrent verbal intecferenct. aut, Jdontrdcy

‘to demonstrate 'a cignt nand response dedcopont

have somewhat mutually exclusive motoc and gypeech arear of the

cerebral cortex which wowlb'not be predigted Lo ynow 1qLchc:cnc¢.

.

GL‘NELR/{L HISCUSS IO
The task sharing '?esign used %;n'~Ln;s #tuuy, gnoude  no
% . t : ) i . .
justrfied as "a test of Leovy and'kexn'g (1976, 1978) tneory ot
;psiIEQGxél cﬁrepra] gonL(ol oé Lqe~d}5LaY.uﬁscﬁlaggrv ol L

subjects. The pérforméncp;OL i sun)ecis on the Pulsurl  HoLor

task under verbal intecflence, can 0o U th . tent Uiy fh

.nypotnesis. clpe recurodanatomic LATNWAIYS ol i SeD Jedls have been

well documented 1n previous [(escdaren  anc  Lhe cesulta of  Ris

andicated the most consistent suwport {or wne -Kinsbourne, aned

Cooke (1971) dual=-code ~thcory. Consequently, 1f the pradiotrons.

of'ﬁypoth05154IIL w@rg fhliy'uon(}rmwm,.an (nxkfﬂhn:Wﬂ; praradiyde
Joulc appear tovoe'ﬂsg(ul; Unfortqnhigdy;_nu& l}l Lo pregrotLonsg
were Doca olr: 1n hna]ysfa 1oonly Hi sup)cégg RARSE A,M}SLury Qf
Familial $xnlét551ity snbwéa sSignmiticant ¢lgng naﬁn.ncciwhvngh 10

.

to. an liypothesis. 111 . predrction, Hitte 01¢ A0t ceaoastiaie  d

smaller left than_cignt .nand cesponse dedrement.,

¥

Since tae Jeft . nang. decrement  ©Le - APL OCCut  ang  dipog

W
Tamylra) siniﬂzfa11py was not (ound to ne laporiant, tne éuulis

’
’

suggest. tnat ‘once familia) sinistrality 1% removes Uhoe cesults

.
.

may oe moré useful. Tnrcefore after tne cenoval | of @ tara lial

®
‘

sinistrality as a variable, tnhe Hify group uupld prly bue predicted
N R . " - . .
s

The "~ above cesults demonstrate partial sgppoft {60 tne
. : . i . PR

- ¥insbourne ana Cooke (1971) mode)l. Howeved, Soptiasiclory results
: . > . o , -

v
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‘were’ {ound inrnihe RH— gcoup, who obtaxned the mbst-‘positioe o

tacocaltcy Quotxent R 710 aq.measuced Oy the Pdinburgn Inventoryf

s - h

“These. s ubjbcth were at’ 1ea_s'tf"on.e generation away' fro‘m'
- : 5 - ) . L

‘ - -L‘. N oL . . . -
Sleft- hanohdne"u_‘in ‘any  (irst degree . celative. Tne “dugl- code

I .Lnoory,.‘tnen,, would predch -8 wstrong decrement-. in rlgnt ‘nand

4 R . ~ . . €

o . - - . . .
. . . . .

Tes mhu?:? hnaer~concuggenp verpalization.. Uut,ithis dctrément'

el L twas not ~goHund .

' Analy 135[1;13hiéﬁ'5id néé»g:oub‘kh éJb)ect51accordinq to
ﬁfii’i‘vl’ -i;fdmxllal S}Histraiity}i$ab)edt$>di&fnot sgqq ahy'kesbonse:ﬁénd
. ] ] ‘upcpémenv undery e;tﬁét -levél; 5( thel égnéufrenc 1nter(efence
T Lo _ R ’ : e : S -
vi;.,:'?j:.fl ‘condininnéz kna{#sfs '11; 'demohstcatpd" tha; TR SubjPLt‘ wltn_
;f'u ?QﬁxﬂiQe' Lﬁﬁ?qalépjl ghotgs_léhbwed'.thh hprcdtcted; gx@@%&.ﬁ%nd"
. . : L 5 ¢ N

v

response décfemenL unaet ooth levols of concurrenr interferendeJ
= . . . . " ‘e
R - . v a o .

put that Ril- Jthe ts wztn Végacxve 1dterallty sco:es dig not show -
LS £ ight hand {esponse decrementt ) IR ST
- ) . ERAN ’ . S T PR .

The outcomes of.the'three analyseg-are hot"as diVQtQth“aé

Lol they appeac, ﬁxrst}'thc prevlcted rlgnt nand»cecrement occurfed
an twe  of LA  poss;ble Sfive g[bqu‘”Of R 'SuDj?CtS;P heCond

“
& . K . . . . ) .

“individeal csubject charactecistics may have ohqcurreof‘some~

> . - . P
PR SN BN - . . . . w oo

.di(ferﬁncés. CEGCT example,.‘thé‘,ﬁﬁ+-'gr06§,. Analysisf‘I,‘fincIudeé-:

'{xve oug -of_'the 'te . sub)ects wno were reclaq51fxeo 'as“iRH: '

.,Po xt)vc Laterality scores, 1n Analyqxq [IY fhe varlabxlxhy 1n

sl f'"_f- L "thpﬁ rgsponses.nof_,ﬂn qub)ecb _ mxgnt be accountec* For by those

i

fsupjégLsiiwith .the”-mdfe“.Negative Lateralxty scores When the
v S - v \\?".‘""’“" _.\.v

o R _ 5 i .
waeqtngﬂ sub)ects were cons1dered one group Ln Analyseo IL}-the
o _Wsdbjedcé,-xangang ';w ’hegatxve-fbatetalxty 5cores,ﬁfméy ~have

v co

.

v . . . s o L oy
N ‘ LA A

e ~ __,-pe_Lf¢ormed with vidé d\fferences _These- large

dxfferences

perfornanCe would contribute to yarxance and dim1n1sh the:;'

Ain




liklihood of €inding tne difference to be significant,

demonstrate the diffecences between tnese Gfoups.  More provable,

'gihcggfgﬁence ‘conditions “was notewotthy. It. was expected thatr

‘fHéViﬁq“tQ'repeé;'é'séhteﬁce wnich included alliterations would be &

+ «

v, 1 the 1ate¥ality.scd(esvresult_in mofé'ho%ogeneouslgroups,

3 PR . .« o

than Hrouping on the basis of familial sinistrality, some .support
.is obtained for' thé task-shacing Lucocry of. ¥insboure and ‘Cooke -

:

4

9T T T e R .

Analysis I1I, in which subjects were cldssificd on . the basis -
of .théir Laterality Quotient  scoces, may tnen produca-the post - o

-

“reliable assessment of Levy and Reid's tnheory. & . B

~

The performance of all groups of left nanded sub)ogt$ on o tne
. : . o . ’ y : o ’

R . RN L . ) , Co . Co
pUTSUiIL rotor test was very similar. Ho diflecences wvn cdgponding

-.across. any Jlevel éf ;htei(oréﬁté'forfyiﬁhér,tusppnse“ha%h'qchl :

- found. The ahéencé of any sighificaﬂt,di{tecenéﬁp-was;sghpp{sihg. ‘
xﬁVg&_ i["‘peffprhancé was 'not  ¢iEﬂGEént_'xh‘ihaﬁéwritihq pogpan
‘g-f‘g')‘s , ! hve' l.,it ecatu:r.e mp‘ .icét_eiz-;' A s ma 3 Je r L1 ,1,.éu"ra 1 aecremen Lo n
‘:téépondiﬁg hnﬁec conthﬁent J;fbéli?étinn (Hicxs,-\975; meaq'g
Ki@ura,.iBVB; Sus;mané‘1982flfor LN:sthé;Lsftﬁgg;lér:ﬁH sub)@&ﬁgi
Whg‘mést éfﬁéﬁfﬁhéw tné:éL%OHg.ciqht'haﬁd éecrpn@hl.:yﬁiﬂaﬁg'é

'?Qf§nitrkgtog Tes&rwgs'hog a'ﬁﬁgfiécné}Qlﬁgdegfv; ihﬁtéuwégk:yd. ?

nowever, 'is that léft-handed subjects a5 a group armonstrate: mord

. ¢

bilateral cerebral organization tnan cignt nanders and this rack y,»
S T O S
of " nemispnetic ‘specificity. -may, "on- a'Ltask4sh31ingpfﬁgradigm,*¢’Q

v

result "¥n.similac performance with ﬁ&ghc‘and}leftjk?hds;-'

[ Y >

AU

_anoH'CQmp}eki

Cfhe similarity cof performance  under: Simple

@ ' Yoaes o

R A . N o \.’."_:l.‘“‘,_" ) . ‘n..°. . \ ‘ N
more .cognitively “demanding -‘than Teciting "a ‘simple -toutr  word

.

“

5pﬁhé§é;kThé‘c¢f9bgai,hémiSphé(é'igsanS;bje fot,(esponQAngqu“ o
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L

e o S ﬁﬁis‘deﬁ@&dvshould héve‘beenrmore'le§s ablénﬁo-maihtéin magihbmxj
_gégférmancé of ﬁﬁe uﬁimahﬁél skili. But; fh a'debriefing'periOd
'@:::‘ . - 'at the‘end of-the_expefimental seséion mdny‘éubjects statga ﬁ%aﬁ
they found }epéatfng the alliﬁerations eésy:llt appeéfed qutnd

e . : various etages of data colLectlon that. Qubjects learned to repeat

(22N p . N N . . .~ . - -
“the allxteratxon sentences 1n a]most a melodic fgshlqn and to

¢

direct .their- attention towards the purSuit rotor task. While the

evidence is anecdotal, it appeacs that the alliterations were:. no
more-taxkng than'the. simple Pﬂ(aoeo,

\ .
1t iy "also poosxble that the taCk oE traCkJng a tarqeL ons 2

vuéursQiL_rotoq at.ASfrpmsuwgs not.very d@fficu}tiand'thag:this

fg R .'edsy;gaék‘COuld not cause a' difference in :esﬁOnding under the
vgrbél iﬁter[efgnce Conﬁigiéns.-ﬁﬁt,.oﬁher various and m;ﬁiﬁally

' demandiﬁg gcﬁiv;ties/ SQQh@agjéqpetiiivé'ﬁingéc tapping {Bowers
?;fl  ‘_i .e§ a],;197B), Qiétal'afm moveménts'ALoyasr 1980):5nd uhimanUél'
B C ‘gdrt}dg tésk'ipegton;3197§5_have,all produééézdégéemenps{Qnde; &
fﬁl_. o -. coécqrrgnt vetgél congition, fﬁeré..rs hgﬁever; Ca dif[prencé

N

‘between the -pursuit rotor task -and 'thése- other simple, tasks

5 »

-ff-  - ' _“Sub]écts weig-reqdireo.to watch tne Lacget as tney tracec'its'
s course. Lomas «1§Su)istated that decrements 1n'performéﬁce;may.bej*

‘more lxkﬂly 1nla dual taek condltlon when qubjectP do not monxtor

~the1r béhav1or

’ ‘Whe qxgnx}xcant Latefkllty X Qroup Intetactlon xn Ana£y51s
'ifllwas»noteworthy, RH sub)ects showed a pattern of tespohdxn§ -f
'ac¢ lateralxty groups anch was opposxte that of tne LH and;”
fILH subgects The reSults suggest that RH. sub)ects with Negatxve

Lateyal{ty _scores -track; the‘ target stxmulus longer than .hH'm'

S;Qijgcgs in“ﬁhévppsitjve Lététhlity'gpoqp The RH sub)ects w1th
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Positive Laterality scores_haaoshownfa‘doccement in performance

with their cight hand across interference donditions. The verbal - v

s

interfecence 'may have calsed the lower time on tacget for the R L

subjects with ‘Positive Lateralily scores. AJtcrnaLely,”‘KH -

s

4

© . subjects with Negative Latcralifly sgores nay bo somewhat  more

bilateral in ineir “cerebral ‘organization and may, therefore,

‘perform tracking petter with. botn response nandy, -

.

This same logic Cénésﬂz app}Kﬁd Lo, botn an,!J! und ,!LQ o
,g.rrou_p_:;. The pe;st,i'por['otm-anée l.O( l.]-(_)th :tixose--\Jr()L)‘[>:.; \.-Ja:: rm:nr;m‘gi
by subjects 1n tne Positive Lafuraftﬁy‘gqupﬁ_‘onc¢ UquH1EUYﬁL
suggest tpat le[u_ nanded subjéc{ﬁ WO .Qcy(rgu{ SO P atL&v;Llos

with theyr non—dominant {raignt) nand ULt O thero

countecrparts  wno  almost  cfclusively  rely  upon el t hand

responding. The subjects 1no-the Positive Latecality qroups maye

pOsSsSess mogc bllatgré{‘motéf:skxll devebop@qu. -\k
;TWQ‘SﬂUjCétS WwWho féjled Loiachlevélpnc.Cupolf BEQre on Lne o
-pm%éuig R5tér Test were éxcluded froa ﬂﬁﬁtﬁdmélé_:hoLﬂ ol ghesg“

. R t - . . . N R .
.nsnB)eqfslexnfblted'pqﬂihvefléd~nand Bosture Qn{f& wrftynq. CMf&A~
,'lnciéengﬁy E;nélng.‘evén ,)f ‘based éh'-onl; Lwo éﬁn;chJ,;r}S |

“ > ; - . AR ’ AR . -
deé;stent witn thef ccggf#%n preéancd 10 Apbencnx' Ill-*whx&h
,§£ateé that ILH subjctts-Qemoﬁgt;QLg:péo;er @Cfgbrmapgc_un_ﬁbmg
néhrépstholoqicai tests Lhéﬁ non-domnanted yfiFQrS.”
AN AA'L'I‘L:RNA;I‘.‘I.\‘/.L' H.Xl.fl,./\llgil‘l(;);f" L o '
In cbns{dbraﬁ{gn‘of théf(§n8ing5 o['al}‘phféq Sndjysésf'én ;

aﬂtérnaté explanation tothngbéufhé and gooﬁe;s }l971{fbuaf;ggde i
'tﬁéqry' is Freéuffedr ;b”iaéqdpntv fd; Itdéjjfnconsiéten¢ié§ ﬁéte& _i

between the.hypotheses and results. Once agqih” ;Bg only'gnoups

N




e

o

.concurrent ' verbalization,

“who demonstrated aﬁy sxgnif1Cant dopceosxon in performance durlng

N

Concurrent verba117a§10n were the RH+ ¢ub]ects in Analysxs I, and

S
.

-thp RH subjects w1th 9081tlve 1ateral1ty scores in Analyqxs I11.

Nonetheleﬁé 'ackgowledging thé' fact that concurrent verbal

»

interfecence did not ' produce any decrement in performance .in 13

i

dut of a possible -5 groups of Subjects, -the, problem' @ still

. - } [ . . . .' ‘, . A
remains . to explalq‘.thq. mechHanism which accounts for the

i

depression in scores ﬂoteajfor'the_doove-mentiohod two groups of’

sybijects. L ’ .
1 . . N L

IC it 1is sited that.RH subjécts witn Pos thve Laterality

scores  are strdngjy'_right. handed, then their similarity of

pér(opMaqce compared tolthe RH+ ‘group of'subjpcts 1s surprising,

:

since egacn. subject .in the latter group had at least one first

" deyree relative who was left handed. - Further, the'composition of

111) iacluded five of tne ten subjects who here orqunally placed
ain the RH+ group in Analysis 1, Consequent!y_the resultS'of the
TLwo groups of HH subjects may be due.to a part1gular hemispher{qf

speciallzatioh 1n quht.;of the fact that these subjects

-

donon trdted famtllaL left handedness

Lne ygroup RH squetﬁg'with'POSLtjvc Lécecality“scoces (Analybxs o

Phi's speculatlon tan th' be - fully' confirmed since “otne

ceseérch A(chks,- 975)‘ has showed that right .handets with a

'hxstO(y of famlllal sxnﬁstralxty showed degneséion-bf7both'handély
'Qurxng Lonéurrent verballzatLOn Noqetheléss,.fnﬁthié partiéulér
.gtudy, a - hxstory . of .gamilia} :-sinisﬁrality ‘is" the mos£
“_pa?giﬁqniogs‘exPlanaﬁign;of,Ehg Eerfofmdq§g of[the7£QQ QIQQPS’Qf

right handed -§ubjects who = showed, depressed -scores. under

s

1 . . -




. LIMITATIONS OF THL STUDY

As meﬁtioned earlier the results obtained: from ,tné

¢

DichqticﬂbisteningiTest pnesedt the most severs Limitation-

~

interpreting subjects performance on the Pursuit Rotor .Test,

oy : R _ o
In order for the Dual-Task theory Lo be reliably utilized Lo

assess Levy and Reid's :(1976,_ 1978) “theory, tha

linguistically dominanL nemisphere must be determined. Since

the. results were remarkable but still insignificant, e’

inferences regarding language lateralization may only he '

speculative. In future ‘research ‘a, dichotic listening .tape

which presents the digits +in: eacn eac 'at exattly the same:

v

time, may reduce error .within tnis type of exporrmental

-

design. -

Left nandeéers  were classifred  dichotomously  as

exhibiting normal or inverted hand -posture while writing.,

\ - This classification, .while consistent with Levy and Reird's

0

work did-nol take into ‘account the detailed daffercnces .in,

' .

hand  postuce . described by HMcKéever (1974). Subsequent
: I . - . .

research mignt -separate groups along. a concynuum-of Hand
inversion:

'The-use_o(”cutofﬁ score on tne Maze Coordinatian Task

. to - exclude subjects was © consistent wiln '  provieus

reseatrch, (Knights, 1966), but tne particular cutoflf-score on

the . Pursuit Rotor .Task .may. have peéen too 1low. A nigher

cutoff score wbhld include sunjects who maintained more*tlme

.~ . .
v .

. on -target during the control - trials. Theccfore Sthe

N

interference. conditions may’
. . . . ) ‘ .

v .
i

decréments,

.

tnen show the ‘nypothegized -

b




AR . _Only the number -of errors and not’the time to complete

Y
9 .t

the Maze ¢oordination Test was analyzed. If sudjects-tfaced

the maze ‘very’ls}owly}_~they may have avoided -ercdors- and

Lconsequentiy not bé‘gliminated from the sampleée.

The study may have .one other proplem. Subjects were-
Apermjttéd to move their fihgens, wrist, elbows or arm while .

C o tracking the éaréet: Qev; énd Reid'é theory was sﬁppgrﬁea by =
_skud;es in QGichftasks }ﬁvolvgd discrete rniovements Qfathé
.distal imﬁgcélaéurb, &here ﬁay. ) be‘.varioﬁé ~kinéstheti5
.“ : . _[éedbécK loops gpe:ating qhywhc;eu.ffom the arm to elbow,
“elbow to hehisénefe, or e]séwhéré (L@&i ptla], l97lf: -

%

v -

. © Future Research
- Althouygh the cesults’ of this. study are lnconsistent

with Levy and Reid 11976,'1973), one 1s ﬂpnethéless“aﬁéré
of diéfe}ences 1bétwee5.ihand ;Qritinglvpostﬁre gfcuﬁs _of‘
Iefﬁ—hanﬁeé ﬁugjects; lPéfhaps one ofingﬂe'lndsﬁ,“intéreéting
rgéeéréh'tévenues %ﬁ ;this ~t;mé is, the ldéfiéit .hypbtﬁesis

-

y

stated above ih 'Appeﬁdix 11 Al;hougﬂ .Grego;y -and.iPAUI

(198Q) énd"drééony, Allg§,'andAberiﬁf(lQBOL‘étégc thégﬁthé'ﬁ

perfogmahcé:of ILH_éupﬁects‘fall'wigéin'nofﬁal bqunﬁéies,
'ithe}r ip?rfbrmance waﬁ 'Qbsqueﬁ .to. be ééficiéﬁt “in '21/321

LI

S L méasures. ‘of . ‘intellectual - and ‘.heuroéSyC50109iéal,_ téSﬁ,
'abiliiigs as cohpared to LH and RH subjects. =

L vLevy_qnd;éeid (i976,'13]8)1have stated that ILH possess
more bilateral cerebral representation df_vefbal and.§patiaL
.stimuli  presénted wvisually .via a. tachistoscope. ' This.

P

. ' N t 4 ot 7 o . B ' .
s, R . . . . a . - - R PR AY . . . . e
bilateral repregentation of cerebral function may interfere’,
. 67 \ :
. v Cow
. S N N
SR .Y-, .r'_-'f-‘; o .’ . ity . \ ,




L ) ey RN P . Lo Y RN I (PN

. . \ .o : D -
“~with'rathgr'than‘gqhance the performance of tasks. Indeed -
- Some researchers gCrégOty & Paul‘l980, Cregory et al &980,"

“Todor 1980) have contributed data supparting this pbsifioh, .
- " .. . " i o . - .

Since, victually, -all the support for Levy and Keid's

 (1976, 1978) theory has been ootained ' in .the- visual or’
N (? O ‘-. M ' R

- visuo-motor modality, hand posture cxhibited during witting
may ‘not necessarily be indicative of ipsilateral cevebral
_control but only demons¥rate a cbping mechanism which aids

 subjects | in the ‘combinatlon Sol linguistic “and motor

‘responses which comprife writing.. Such coping skills-mist be

8o ' Toat least soméwhat beneficral sincCe vIYLH subjects’
. significantly éqtpeffofmﬁd both KN and LI subjects on the

Trail 'ﬁaking .Test '(Gregory‘ &_:Paudf 1980)2 'Tné invched

bosty;e tﬁenlﬁag\Pe ﬁqre’aﬁladdptation which allows,gubjocts'
to _iﬁqrease Speed; bf‘ Egspgnding(A Lhﬁn, an -{ndigat}op_.of.
nhiéuefnemispdbr\c”speéial%zat{Qn.

If future cresearch continues to colledt additional

"neuropsychological data from ILH subjects,  these new norms
. .{t . —‘ . ) . . . - ) - N . N ‘ v » A . .

.may  1naicate some“useﬂujpesses in determining, sclective.

L g Lo . E ST
neuropsychological. . test abilities ot ILH subjects.. - f

Sunmary: L i _ _
L 0Ty e _ R
© ~Although limited support was,K found {or "Kinsbourne and

Cook's (1971) reseacch on the dual code theory, the results -

.
1

did no£.supp§rQ the*hYpthesis;bagéd‘ubonvpevyléﬁd Reid's

(1976, 1§781:theory'éfiipsilateral,ée[¢brgl_céntfol-of tbé:
distal muscu15£uré‘? in idverted"'léftfhaﬁded A.éupfcéﬁs.i,“
Howevgr,“é§mé'quaiipééf?e-di%fepnces-yépe’Qbse[ved between {

v - LH ahd‘iﬁﬁ‘Subjecﬁs.' j ; L r_n' i,- |  ' . ,‘ﬁ

i

o ) L ‘ gy ",. ’, . . 68 l.‘ w’ H,.
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' "TABLE. |
- Neuroanatomical ‘conncdibns} and hy.polh_csizcd'intc_rf'e:‘enc-e pathways baséd upon
- ‘ L _ S . ) .
‘ Levy & Reid's (1976, ‘197?3%) research. A double lire {=} indicates stronger .
'. interference than ‘a single (<) line. C . - - .., -
HO FAMILIAL SINISTR ALITY o C FALILIAL SINISTRALITY
Presumed ) ‘ . . Presumed - o .
Left Hemisphere Language .- Right Hemisphere "Language -
”””” A -
: Left Hand . Right Hand’ ' - Left Hand Right Hand. RIGHT
1 - S “/* HAHUERS
ALeft - (Right C(Lern S (ght
Hemisphere) * ilemisphere) © Hemisphere) Hc:'m.isi)herc)
_.---—-———»—.7_—-_————~.——_.._—-.—~;.—G._.; M e e e e e e s
l,_cl'_i Hand - - Right {land 1 el Hand ™ - Kight Hand - LEFT
) . . ~._’ T ) HAHDERS
(Left _ “(Right ‘1 (Left - (Right
‘ flemisphere)  Hemisphere) | Nemisphere)  ° Memisphere)
- . " Left Hand © Right Haﬁd b lLeft jland : ] lRight Hand iNVER'I‘ED
L : T 7 : A LERT
. HANDERS
eft - (Raght (Left '~ (Right
- Hemisphere) ~ Hemisphere) | - Hemisphere) Hemisphere),
69 ‘




S TABLE M
Analysis of V-uri'nnce Source Table for i\hz\\ysis toof The l%ﬁrsuit R-otor Test .
comphited from the mean scores of time on targeU in scconds (Interference (1),
Hand Dominance (1), Familial Sinistrality (F.5.)., Handwriting Posture Group (G)).
Source . " Sum of - Degrees of F P
) " Squares Fr\‘cedﬁml : T
Iy . 05379 I 048 £ 0.3355
" Error Term 26.2906 . 108 . : :
2) 1 g T 47.9683 1 134.4620 " ©0.0000
Error Term - 19.2642 54, T T
3) F's ' . 28249 . R 01975 -+ 0.6627
Error Term 172:3607 54 : . '
ARE | 95.2549 2 : 33299 . ¢ 0.0420
Ercor. Term . 172.3607 54 -

S XN 0.6643 2. ST T 0.05490
Error. Term 124712 108" - ' Lo
G)UX FS . . 100l . -2 e 20747 00285
Errar Tebm L 262906 .108 ' .
DX G . . 0.6093 G- 06257 06481,

Error Term © 26,2906 0 108 . '
s xrs 0.0777 . C02179. . 0047
Error Term - 19.2641 54 _— . :
PHXGC. - 107667 -2 L AS087C 0 0.0000"
. Error Term ' " 719.2641 54 —_— .
. . ’ . t . . . ) : . R . ’ ) L
10)'FS X G U 9.6950 . 2 03389 0 Lo 07189
~ Error Term o 772.3607 54 7 ' S : SN
‘ L UX M XFS 02007 0 2 ' 0.8736° . . 0.5766 -
' Ereor Term 12,4712 108 - ST
1201 X X6 0.6120 oL LBy 0,264
Ercor Term o 1247120 108 L
AWVXES X6 12742 -0 4, T 13085 0.2705
+ . Error Term 26,2906 .. - 1060 ¢ ' - -
DX FS X G 07041 21,0429 v 0.3606
Error.-Term . 19.2641 54 - T ' "
1SNTX H X FS' X G 0.3882 L C 08406 . 0.5044
Error Term . c 124712 108 ' .- '
N . ' . B ’ w : .
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.
.

o ot '

S - "TABLE UI.

A !

‘:z'.

.

i

RO - " Analysis of Variance-Source Table for Simple Main Effects decomposed from

é;i‘gnif'icran_t WX G interaction in Analysis | of ‘The P_ur;suit' Rotor Test (H =" Hand T

AT . ' " Dominance, G = Handwriting Posture Group). b L ’
Source Sum of Squares chm;eps; of Freedom -, P
1) It of group RH Lo 68417 . 7 - o " 19.1805
L ) Error Term . 1902641 - ‘ ‘ .54
’ 2) I of group~LI-" . 0.7999 " 0 C 22425
a2 -~ Ervor Teri S 92601 .54 L
“3) M of group ILH- © 1693 ST 4.7639
e et ’ o Frror Term S19.264) ' . 57 .
Lo . o i_/a) G at Dominant Hand, 7 e
oo R esponses C13.4324 - _ 2 L4695
: o " Error Terin L 772.3607 . - LT Y/ 2 o
o PR S 5) G at ?lon—[)omiszu-rxt . o B ] AR
NI CT Hand Responses - 3.7961 o . 2 . - 1327
I _ . Error Term ' 772.3607 ' Soose ' .
Y
N 71 -
. X Ve
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l:.nl.wfl., i e .
P c { v
. -
S COTABLE TV :
- . . . . A .
, Analyses of Variance Source Table for’ Simple Main Effect decomposed Ttom the
. o < ' ’ S :
. significant 1 X H interaction in Analysis' 1 of The Pursmit Rotor -Test {1 =
mterfcrchqc, It = Vand bDominance). .
Source ) Sum of Square begrees of Freedom ¥
s , D) Hat no ) . : .. Co
7 _— ) . nterference 3.6124 o 1 . ’ V48414
'\“‘\\ ' Error Term - C . 26,2906 Co 108 T .
4 T2) Hoat simple : < T :
nterférence 2.1320 ] ‘ o -BT592
Frror Teem . . 26,2906 oo 8 " ; .
- 3) 1 at complex ‘ . : - ..
interference 23598 . S 9.0951
Frror Term . 26,2906 o 106 o
~4) Tat Domwnant . .
Hand Responses 0730 2 L2495
“Error Term 19265 Coe 54
5 o : . i
5) 1 at Hon-Domianant : - : ‘ . - B
Hand Responses .0 0.1417 o L F 2 : A DT AR
Ecror Term 19.2641 Y ‘ '
,
\ 72 '
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TABLE Vv

i

A'nn]yscs'.qr Vz,n.n_'zm‘cc; ,S(_)urcc TIlblé for t‘hi'.. Effcct of Hand [)Zmli'nnncc for all”

groups -of -subjects in Ananlysis | of The . Pursuit Rotor Test (H = Hand

. Dominance, RH - Right Handed, LH = Left l{undc'd,-'ll,H = Inverted Left Handed,

= no. history of f!’l_mﬂfl’l_! sinistrhlity, + = h'lstbry"or familinl sinistrality).

Group - Source Sum of _ [)cgn.:(?;‘ of - F .~ N &
’ Q Squares Frecdom : )

1) - WL 27456 o ¥23004LL 0001

Frror Term o 2.0059 -y

2 RHe N 169389 1 . 95.2422 ° .0001

Erreor-Term 16007 - 9

SR M- W 26502 0 1 17.2335 ¢ 0028

Frror Term ’ l.jS.f,O 9

R R R R - I LT 23085 1.8

*Error Term S 8.4297 9

SRS W 38306 . 1 - 12.3050 - . .0067°

" krror Term oo _2.80!() L9

6) TLHe T es27e 1. T 193101 002

Error Tecm 3oy 9
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o TABLE W

Annlysis of Vartance Source Table Tor staple mun cffects deconlposed from 19e
“spntficant’ ] X B oanternction of group RN+ i Analysis 1 of THe Pursust Kotor,,

Test. U = Inteffecence, H = H'.'md Dominance). : A
. . it X { e \f ..,

B Source E sum of Degrees of [ L o N ' .
. ; T \-;,' Squarces - Feedom © - .- . - ‘
| : ’ - . ; . .
. . e
1) Hoatno : E )
‘ interference . 10,095+ . L ' S0.717 LT
tieroc Term 000, RV '
2) 1 at simple o . ,
. ‘interference BRI SN A S B P R VAN AR
Error Term . 1.00Q o - R :
J) Hoat complex o ’ : .
. interference L.55%9 7 Lo Rsear T
. "Ereor Term RV VR S T '
SL)E at bominant T : . , _
" Hand Responses - 1.032 2 R Y ¥4 A% Ct
Lreer Teem 3220 . - h I g
5) 1 atNen-hominant | © - C e
Hand Responses 0107 - § ‘ 0297 S N
“Eeror Term 3.221 wa o - . I o
}:’If \ . . . . N - . . : .
7 7
| ?
RET - Ce
N e .
AN . N
f N .. B f} g .
' . '__J . . ¥ O : :




.. -

) ':(ion||7QLir<J from the mean scoces.
Dy . PR -
- /'(Chzmn_c_:l (C),

Tt

v

.

- Suni of Squares:

©. Source .

LT e 0007 «

_ . E.rr'or T(‘:i‘m‘. '1.7.85014 -

. 0.0091

“fi‘“t' _ B oo ' "‘_._Et;{"{)rl'!‘crm_'_ » 17.9169;

o 2769

NS

S ver Tn‘%'
e T e
'ifrror T’r‘."ru;’i .'ll;l_.é'()»()l .

EL TS

17.8601

17.9169

0.0003

e 5 QX G,
“' RN . . Lrror 'T(:rﬁx .
UL eEsx s g

02335

179169

o ‘1"0( Term &
DUamEx S X e

- JError Term

178601

.

- li\nn)y‘svls of V;;lri_r.\nccl' Source. 'Tnb-l_c for Annlysﬁ |

o Dc,é,r"f_'cs' of

- .-@‘;'1,%';"': ol b :
S

of The- 'chho-tilc_-'If-is_tc‘n'in;g 'T..c.st‘_ )

he ‘numher ' of correct responses per car -

I-‘gnmi]iﬁl Sinislrhlityl(f’g). and »andwrﬂlhg }’OS‘I-\)‘[‘_(‘,E"'.I'.‘(')_OMG))-, e

. ~creedom

®a

Lo 0.0E31N, . 08740

c

(01540

~

Col9242

L e e - >

.

T 00273 08637 ¢

sy ode

L 083770 05584
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' Amalysis, of Variance $surce Table for Amalysis 11 of The Pursuit ._Rolor Test

p ‘ N ~ - Computed from the mean scorod of time ‘on target i seconds (Interference (1)

- . ’ . R 4 { T .

Hand Pominance _(H). Hnr'\cluri'l»mg‘Posm.re Gmu;)'((j)).'

€ . . . -

A . . L . . . . . v

N Co * . - . . . ' T . ' ;

© Source . . Sum of Squares Vegrees of .~ + F : P
e N . - N . .

Freedaom - e L '
S ., . . B e :
. o nioo s 08319 L e CLO730 T 03462
Ecror Term' - . 28.5748 - VAR
. $ R X - o o
I . k729683 Troro e b e T e 10,0000
, Error Terin 20.0859 . B I 7 A L LT

e G e 982850 L0 e e Rses L 0,007

PR T . P » . . .

e T e e 0 Ereor Term.. w0 784.8509 VBT L ‘ e oo
. . . .U' : » ’
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00575,
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o T S . TABLE IX . - .
. . A -« Analysis  of Varance Source Table for the cffect of fland Dominance "for all: .
qroups  of ‘suh}c.(ftls in” Analysts 11 of The  Pursuit Rotor Test” (=" Hand
‘ Dominance, KU = Right Handed, LH = Left Handed, ”.f..!.z Inverted el v Handed).
. . .
T Group ~ Sourcde . .0 Sumiof - Deprecs of &~ F .« S
' o . Squares ~ Freedom ) o )
o shekn o T e 417538 - e 196.1929° 0001
, : tevor Teem | 4.2373 -1y ) o : “
2) A Moo . 46000 1T 292814 - .0066
i ) To o feror Term o 9:8261) 19 S .
-ﬁ. l. /\.\l .‘ . ' . , .. ~ . r * .
: o3 L T 61792 1 T 0 320136 0001 . -
X . Lrror Term _'6.02?.5_" IO I T : ’ -
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S TR AN , N
s, e
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. . . - . T ) e
’ LR o Analysis of Variancs Sourde Table for Simple Matn Effects dégomposed Trom the' .
. —significant | X N ointeraction of group Ki i Analysis 11 of The Pursurt |, Rotor
- N Test. {l = interference, W = Hand bominance).
’ ‘ N ‘ ' .
‘ s
. ' Source " . Sum of . Uegrecs of F S
Squares - Freedom
~ H at o - . ) :
mterference 21,009 | BTN [ Ao -0
\ Lrrtor Tern 4237 LA . R
2y atsimple. ~ L - : ' _
‘. cew . mtecference 10,150 N : £5.050 RUCH D
. . Ercor Term' . £.237 1) ) : )
A '“ . . ‘ s ‘ 1 . ‘ ‘ i
e 4 v

. ' ' . BRI at complex ' o CL o K B

‘ terference - 13.080 T 580490 RS R0 ) B ;
ST .. Lrror Term 4237 - ‘ 1Y : ' '

G o SR

CT 4) 1 @t Domnant L ‘ A i c )
S | ©liand Responses 1742 S 3,955 T
e o Error Term 9.312 R L . n/ ) :
Lo . - . . - . l_ i ) ) . . . . L v . ‘ %’ . / } .o -. -

- v ' -

SPUTI L 5) L at Hon=Domtnant . x- v . )
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Amnlysls -orxV.udzgr'\cc‘ Source Table for A_n'mys_m I of The lhcl‘h‘ouc :istening Test

o -+ Computed frpm the wcan scores of the number of cocrect cesponses per ear

R ; . ‘(Chn,n‘hcl' (CS. Hnndvmting,i’oﬂ'ure Group {(G)). - . S

Bi L Source . - Sum of Degrees of- ks Fos ‘ P
' ' ‘ . Squares Freedom . . R
' D C L0.0076 1 s 0.0230 0.8730
‘Error Térm S MBLHS Y . L _ ; ) -
I RG L2709 2 ' 12,0040 01422
. ‘ »l " N , '\‘
-t Lreor Term 16.1595 57 :
| L - ) (j ;( G J‘_ﬁ.t)‘.(;j; ’ ? : s 2‘9.35/ . 0.0596 Lo
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COTABLE XA

Analysis.ol Vartance Source Table for "Analysis Il of The Pursuit Rotor Test
computed from the mean scoges of time on target in'seconds (Interference M,
!Innd dominance 1), Laverality (1. ), Hnr\dwr\tmq Posture (,roup (G)). -

S(_)_urf.(. . Sum of Degrees of . ° F- v
Sduares - Freedom '
DL 053790 0 20 o303 L 03616
" brror Term 281915 108 . o
200 C47.91720 - S0 T 130629 - 00,0000
ELrror Term . 18,9384~ 54 e ' R
L3N o 9.5323 . L
. Error Teem 0 7.686.8855 . 5407 -\

COTAYL . . 06053

A Ne , C 95,2062 T2 o TRTLRM 0292

Frror ']‘(‘z‘nj'- Vo 68, bb‘)b Y.

S X - S ow& : 70 (011 I 0,057
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) ‘ - ’ JAPPENDIX |

. Mormative Data on Hand Posture Exhibited While Writing

Surveys with children suggest that in_vcrsibn of the hand while writing is
associnted with --gjo.vclopn_lcnt. Allen & Wellman (1981) found that females arc .

closer to the normal hand position than males at every age and that children
switch ‘to a normal handwriting position as they age. They also observed ‘that

children with normal handwriting posture had achicved higher reading scores
! . ' _ )¢ g
. . P

' -~ .

than ILI children,
- . . H . -
Peters & Pederson (1978) ngree that more maleslare.inverted than females,

B - ‘
but state that there is an .increcase in the percentage  of nversion with

~increasing age. Coren & Porac (1979) found that appr.d.ximu[cly onc_hé{lf' of left

handed writers show hand inversion while” writing. The likelihood of the normal
handwriting position in right handers is ten times more probable than inversion. |
The authors further suggest that inversion decreases with age.  ~ >

In a sample of twelve ambidextrous: subjects Combs ct at (1979) , did not
observe dny child demonstrating- an inveérted posture while writing. But this

finding does not challenge the conclusions of -the ‘rescarch cited above which

indicates that 1L11 subjects as more ambidextrous than theic LH counterparts.




APRPENDIX- N

o - Meuropsychological beficit ilypothesis 3
- T - 0 - L + -— hd
S~ .. Several authors have wndicate “that LI subjects are dehicient in the resulis -
- ) ‘ shown by several neuropsycholical tests. Gregory ot al (1980) admmisterea the

Space .Relattons test from the Differential Aptitude Test (Bennet, :_ix‘z'zslx)ro, &
Wesman, 1974) to 64 LI, 20 (LH and 04 RY subjects. The [LIF group p_x-i‘fol*m«r'd
sigmficantly more poorly, than cither of the RH or LI groups. The authors

sugpest that the relatively Wilateral performance of the LU, proup in Levy &

Reid's - research is andigates that [LIE have less efficient spatal ceasoning

-

‘_e\blhtics.
. o ) . . Tedor (1950), 5(u€_hie<l l.hc sequential motor <|l;lhly of LI and I!,-l_l femate
:.;ubjc:'cls._..Svu‘bj(zcls were nstructed to :1lll<-r;1l:\u_vcl‘y tap hetveen two targels as
rz\pid-ly as possible for 10 sc-conds .durul!._or‘; at four ']cvgl.s. of diffictilty, u;

deteymined by target size and speed of inals, The performance af the L _q\wup
. R - . . . . 3
!

\
{

was superior to the LI group. For the dommant hand signiftcant d!lf(:n:nfvs

were found between the LI and LI groups on only the two Inghest Icvel't of
Nt P - ‘ . - .
. dif ficulty. ‘Vihen subjects responded with the non—dommant hand the performince ,,/C

Y Lo N , o

of the LH wroup was always superior. .

“Gregory & Paul (198() assesged thd perfobmance of 12 RH, 12 LI and 12
o LI male subjects in a vanety of ncuropsychological 1gsts, Al subjects were
given ithe Finger Tapping Test, the Category Fest, the, Tactual Performance,

" Test, the Speech Sounds Perception Test, The Trail Making Test (parts A B, and

' | ) ., !

‘ ‘ " T) from the lalstead - Reitan battery as well as the Wechsler Adult Intélligence

Scale, the Maing ‘ S ’ . . . .

? . . <




u . N ¥R T " ¥ * AR " ,' . gLt
. “Writing Test, and the Television Test. The overall results showed that the
i (LIl group scored more poorly than the LI and RH groups on 21 out of 32
A : sub—categories. One .r'cm,nrkub]c finding was that although LI subjects were -
slower with thejr dominant hand as compared to the other groups, their
. . o [
. non-dominant hand wad' superior to the two other groups on the Television Test
. o —and- the TPT form board. The authors propose that thic may be suggestive of
some ipstlateral cerebral control. Positive Famihiarity Sinistrality resulted in
. . ’ ' X v [
Y - voworsened scores foc the ILH group but did not affect the scores of the L1 -4
- aroup. N
-
o - .
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r
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APPENDIX TV -
.
EDINBURGH HANDEDNESS (MVENTORY
SUCDAIN et s Gaven NAmES. e e e .
Date of Hirlh.._ ..... ......... SCX . rerrnnn, ) - - o

Please indicate your preferences i the use- of hands o the following

“achivities by ;')utung +.in the appropoate column. Where the preference 1s so

strong that you would never try to use the other hand unless absolutely fofced -~
to, put ++. If in any case you arc really aindiffecent put 1+ in both columny.
- . . . . N b .-‘ .
Some . of the activities requite both hands. In these gases the part of the

H

task, or object, for which hand preference 1s wanted s mdicated i brackets.

- Please try 1o answer all the questions, and oply leave a blank 1f you have no

experience at all of the object-to task.

' o T
AEFET - RIGHT :
I Writinig
2 [)rﬂwin-g - ’
- | £ -
3 Throwing
4 Sctssor§ " X
29 Toqllgp{ruslx" ) N
‘6 Knife'(without fock) . -~ =~ 7 . R
7 .Spbon' _“ . IR S
§" Broom '(uppc_r hand) : ‘
' ) L L : «
9 Striking Match (match) 5
10 Opening box (Wd) ~ ., ‘o - .
. o s 3 [ I :
: . 117
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i-. Which foot do you prefer to kick with?
‘i Which eye do you use when using only one?
L.Q. Leave these SpﬂCcs blank ' _I’>DECI;LF, v . o
- C . MARCH 1970
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IS HOT A SPEED TEST, | DOW'T WANT TO SEE HOW FAST YOU CAN GO, BUT

- STYLUS IN THE OPENING HOLE. BEGIM.

‘length of the maze. The power source -should be off).

YOUR HAND ~OR ARM OH YOUR SIDE

demonstrates cach position) OR BRACE AT 1N ANY WAY. TRY IT FIRST Wity - .0

¥

. i

. X ."‘?‘:6‘

-

APPENDIX V _ : T .

Instruction-to the Test ’

%

Maze Co-ordination Test

% ; i

.4

The stand asplaced at the cdge of the table and the maze s placed in the

middle of the Stand, midline of - the patient. The lead” from the  machine is

" connected to the terminal which should be-.in the Wower rlgli! hand corner of the

maze. The stylus is connected to the machine. The following insiructions are

Qrvernys

INCTHIS TEST, YOU /\l(il{ TO TAKE TiHS STY LUS (the :;ly.lus ;5 shown o the

patient) AMD PUT 1T 1M THIS OPENIG HERE. {(Exammner demonstrates by

placing the stylb& - the mddle of the lower right haod opemng.) AHD MOVE 1T

——

ALL THE WAY THROUGH THE MAZL UP TO HERE (Lxammer points out the |

_upper 1eft hand opening). -THE IDEA 15 TO GO THROUGH THE LAZE WITHOUT

TOUCHING THE SIDES. GO _Tlll ROUGH THE MAZE A‘HOUT_'i‘lilS’!-’/\ST. (Examner

demonstrates the exact method and speed for approximately one quarter of ahe .

’

[F YOU GO TOO FAST, YOU WHL MAKE EXTRA MISTAKLS, REMEMBER, THIS

HOW CAREFULLY, WITHOUT, TOUCHING THE SIDLS, YOU ‘CANNOT REST

GR 0N CTHE ST AND(Examiner’

N
3

YOUR (DOMINANT) HAND. DO YOU HAVE ANY QUESTIONS? PLACE THE

Two trials are administered with the domirian_f hhnd.'followcd by two trials with
the nonddmihdrit._hzmd; o o ) o o
y . RS B T R ) : ' Co

5
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Walruses swim in oceans.

N

APPENDIX VI

. She wears new clothes.

Boys play soccer often.
Linda cats ripe bananas. - . K

Host jokers talk loudly.

Green turtles crawl slowly.
Host mothers bake cookics.
Some mothers bake cookies. - .

Nighthawks fly over trees.

10. Peacocks are colourful birds.




- o : _ APPENDIX VIl

' , : F I _ o 1. ‘She sells sea shells.

2. Baby Boys Lounce Lalls. 3

< 3.-Linda likes licking lemons.

4. Jolly jokers jest joyously. :
5. Walruses won't wash windows:
- : ’ 0. Tired turtles til:l nn'xl_)ers.. _ )

. & : .
7@}1\/0[‘)} elephant cats cpgs. : '
‘ - .o 8. Many mothers make muffins. _ .

9. Mervous mghthawks nest noisity.

10, Pretty peacocks parade,proudly.

i
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The propoésed design  is sa split-plol factogial with two
. between gfbup variables (Handedness and Familial sinieralgﬁy) ang

two - within ‘group . variables (Respopsce nand and ConqurronL'

Interferdnce). The notation for this desiqgn s SPFPf qu wnere -
.p = levels of a, = {3) (Handedness({H): Left Handed:; Right” Handed, '

Inverted Left Handed) - .
‘(Domipant Hand, Non-Dominant Hand)

g = levels of b. = (2
T = levels of cd = (2) (Familial Sinistrality (¥S): + PS," -F3)
u = lgvels of dy = (3) (Concurcrent Interference (I): no verbal
interference, simple verbal
interference, complex verbal
. Co- 1nterferengp) '
n = levels of s = (10)

the design is twé" a SPRqy 93,

A schematic pfesentati&n'éf the déta£§¥ as (olldﬁﬁ::
. : . S
bl‘ bl blf h? b? b2
N ) dy 9y 9y 9y
acll Sl Sl 51 ‘31 ‘;1 -5_1.\
212 s, 8y %2 2 52 %2
‘ 2 °3 Sy - %3 °3 3 *3
- 3022- S 4 S, 5y ) S, - 4 Sy
a3 Sg s, ®s S¢ i St
°33 . S¢ %6 6 BT % %6

Thié iine;i mogel'fo;.thb'design is as follows: (The notation
- is-gékén_féém Kirk, 1968) : o -
n s FE L Cx e T gy
B %T)k*&@ijkfgq(mhw*glfgg le ’
Y gk £ g ik 1m(1k)+{s[3u&$¢§ ST
?’f{xku&BTJ 1jklﬁ‘3<\q\]lm(ik)& Eo(x]klm)

‘wher "
o [i = grand mean. of treatment populations : 4 \ .
j:i = effect of treatment i : (H) ‘; - : o s _ . ﬂ

~k = effect of treatment k ; (FS)’ _
: . . oo o , .
. ". - - e R \= S IR 1‘]5 ' . .‘ ) Lo o '.( -‘ . . I"'.'n-l:.-“l“




