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\\;\lff}s}g?iﬁi was éarried out to test Bakan's model of the CLEN /\;>

. phenonenon. He has proposed (1969) that CLEN dxrect1on provxdes - ,-;
‘an index of heaispheric activat;on.sOne vho characterlstlcally
gazes left dur1ng reflectlve thouqht {a "left-nover") relxes
pr1lar117 on his right helxsphete, one who gazes rlght (a
"right-mover") on his left hemisphere. Based on this model, it

right-movers on' tasks requiri right-henmispheric perceptual

‘abilities,
Two measures of such abiliti,sluere'nsed: the Street
Gestalt Completion Test (as modified by Thurstone, 1938)Vand‘the
Petcéptual Organization Test (El-Meligi and Cotf;,1978)} Each of
-these tests—has~previousiy*heen“proposeafasiﬁ”iéi@ﬁfé”&f;‘ ”””
'aPpritionality“; or rigﬁt4helisphetic ability. CLENM was
assessed with a set of questions requiring reflective thouéht..
Handedness and sex vere exanmined as posﬁible lodétating
variahles.
It vas found that left-movers perforl sxgnlflcantly hetter'

than rzght-lovers on "both perceptual tests., Neither handedness

nor sex had a significant effect on thlgggattern-of performance.

, was;predxcted _that left-lorersujonldApertoxnfhextef>ihaaf4;/;;:%:f:::%i‘“

777 This result clearly supports BakaqiS‘IOdel of the CLEA

u;;frv~——~——pheﬁo:enon‘anﬂ‘hisgttnH?bas%a\typology.
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The human cerebrus manifests bilateral symmetry. It is

4 v A. Inffroduction

The Cerebral 'L ateralizatLOn uodel

‘divided into two anatoni‘aliy similar helisgheres. In this

respect it is not unlike the remainder of the hnnan'body: ve

structnral fact of the two cerebral hellspheres, one arrives at
the question of function, Is hemispheric actlv;ty characterlzed
by sy-leéfy, complementarity, or,soﬁe combination of these
nodes? B | m

This question has bgén'veheientlfraggued for decades.,
Scientific opinion has shifted from an-assertion that the
he-ispheres are fqnétionall? identical to a gehetal acceptance

(bi the late nineteenth century) that certain functions are

henisphericaily localized. Such a cdnéiusion vas neCessitatéd by

\
the accnlulated evidence linking aphasxc synptonatology with

&

"~ﬁaV1ﬁ§"ascertaiﬁeﬂftheffwfjf<:;47

left helxspherxc danage. The model of helispherlc function which

achleved the widest acceptance was based on the concept of a

'lajor" and "lxnor' hemisphere, wx@h the left being major for,

i,[ kit 1 e e

language functxons. Thxs ¥as subseguently elaborated to stress

the dominance of the left henxsphere for all hxgher mental

(gzgctlons, So that the rxght henxsphere vas relegated to a

s .
e U L - oL e e e iy - i B T Y e Al cone P A o £ NS e @ee g - e o .
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secondary stgtns. Essentially;thgrerias a major hemisphere {the
" left) which mattered, and é linorrbneb(the right) vhiéh»didn't.'
" more récent scientific thought has abandbnad the CIassical
dominance‘noﬂel for one in which each'hélisphere is don£;;é§ fo;
r.particular functions. In additioﬁ to the left hemisphere

dominance for verbal functioms, there is arright'hénisphere T

' specialization for certain nonverbal functioms. This revision of

-

the classiééi doninance;lddellis attributable to the

ffff;ffiffinefeasigqiy:sophfét%eatg&finfoziation:a#ai%gbieé#i¥h:no&era | WWif :
| neuropsychologi#al letho&s..rirst; thé heurolégiéal examination
‘has‘been auglented hy‘anrextensive battery of péycholdgical
tests which enable the precise delinea%ioﬁ of suhtle»defiditsf
Second, moderd surgical techﬁigues,have'created a patienf
pépulaiibn ®#ith novel and théoréticiily insttuctivertypes of ‘
bx:ainda’nage.rpisini:iudespatieh'!::r.s.iithsectionsoftheicorpAusi )
callosum (Bogen, 1969) and with surézﬁ;l lobectomies
-(!ilner.1966). These advancés'have enah1ed,a nére déta%léd lodel-A
»_o%'helisphéric finction. o |
According fo.the currenf lodél,the left\henis§here is
specialized“for\ianguage functioné: any operation which invﬁlvés,
linguistic ptocessing vill relj primarily on the left

helisphére,‘lssociatéd vith this (perhaps underlyiqg it) iéﬂ;\

: 'éhperiérity for analytic'proceSSing: fthe left hemisphere

~

analyzes input seéuentially, abstracting outbthe relevant k_fJ

 details to which it attaches verbal labels"(Nebes, 1971, p.333).

2




—i?z2z;:qeae£aif;%he?£igh£:henisphexe:is:specializeﬂzﬁnz:ngnxe:hal;ww

The left he-ispheric rode has varlously been descrlbed aé~
"yerbal®, "dxscrete" "loglcal",and "digitaly? The rxght
helisphere is specialzzed for nonverbal ) ctions. This includes
the perceptzon ard cognitlon of spatial relationships, faces,

nusic, and other input vh1ch is dlfflcult or ilp0551b1e to

'verbally code. The ah111ty to infer the Ihole from a part has

also been associated vith the right heaisphere (Nebes,1971). In

processing, ;ssocfated with this (perhaps underlying it) is a

superiority for synthetic processingi"the ninor helisphere is

seen to organize and ‘treat data in terls of co-plex wholes, -
being in effect a synth251zer;w1th a predlspos1t10n fqr v1ew1ng
,the total rather than the'pﬁftsﬂ(ﬁebes,i??ﬂ,p.13), T?e right
'héitsphériC’16dé*ha3”béén“described”ism'perceptualﬂj”diffuseﬂrw”“
"v1suospatia1" "holistic"™, aid “gestalt" |

The emergence of ‘the cerebral lateralization aodel based~§h‘
br&in'dalaged bopnlations’has encouraged researchers,to
delonstraté similar phénonena with normal, irain-intaci,
indiiidnals.,?reﬂictably enough,‘lanifestatiéns of lateralized
helispheric activity in norlgls are less usbigqguitous than in

brain damaged subjects. This has necesitated the use of rather

elaborate eiperilental techniqﬁés,‘viﬁhregually elahorate

¢

rationales, The connections between observed behavioural

asyametries and "underlying" cerébral asysmetry are usually not.

—igtnitiveljwobvious,wbntwrelywonwtheoreticalwbzidgesmsnppoiteaf A

@ ¢
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by espirical consisteﬁdiesfk.” - ‘¥~/(.L ‘ ' | V'Y
Nethods ised to delonstrafe cerebral latefalizatiqn in a
'nbrnaIS'include: i)-neutopﬁysiologicél&léasurelent;‘2)'
ateralized responséxdeland: 3)1atgralized stimulus

presentation!vand u),ohservation—of latéralizéarbéhavioural

preferénée. !hese are - discusseﬁ helov.

, Neurophysidlggical leasure-eﬁt | , '(

- This refers primarily to the use of EEG recording im

conjunction with tasks designed to tap lateralized functions.

Por exauple;'one,iine of research has atteampted to demonstrate R
an'enhancq-ent of left heaisphere actlvity.dufihg a
verbalization task. Unfortunately, the findings froam this vork

are so*euneshed in conirdversy'that‘ho clear‘conclusions?Can'he

7dravn (Grabov and Bl1ot 1975 !cldan agg,!hitaker,1971)..

recent variat1on is the measurement of cerebral blood flou
during perforaance of "hel1spheric" tasks (eg. readlng). Inxt;gi‘
.results are encouraging, inrfact shov clear patterns of cerebral

\&gctivity'correspopdinq“to theoretical

prediétions(Catpon,Lavy,Gorﬂbh,ahd'Portnoy,1975;ue1aned,19771./

, Lateralxzed response deland

‘”f*f;‘*““”"‘" ~This re{ers to the use of tast*‘fﬁf“hifﬁ‘fﬁ“‘i@ﬁf‘ana ‘

eft—haaés—{ef—ffesa1eah11—feet}~a%te£aately—eentfol—the

response, As each heaisphere has preferential control over then

____contralateral response system, this should result in accuracy or = - .




‘
o

reaction-tile diffbtences between the hands for tasks ‘which tap

lateralxzed functlons. Posltzve results have been found by

=

Hltelson (197!). ' - - Y : R

Lateralized stinulns presentation
' Onekforl of this is the dichotic listening task, in’ uhxch s T
3’ | o~

ed sinultaneously to the

different audltory stimali are P

tvo ears.lThus, a subject v111 hear "2, '7," in his left ear and

;?,;,,;j,,j: = ﬂ:‘r% # fﬁmﬂiFeﬁF ’Hrtsﬂrlﬁiuycﬂ peﬁtlﬂrre sni:ts{ 1 R

" more accurate report from the earteontralateral to-the primarily

&

E activated hemisphere (Kinura 1961'Brjden 1969).Another'fotn is

the lateralized tach1stoscop1c presentat of visual stiasuli.

'

Varzous st1nuli a:e flashed in the left ‘or right V1sual field

while the subjectrfxxates on. nt:al'polnt.,ns each henlsphere

'te&éiies”Gisﬁii‘IifdiiéiiBﬁ" imarily from the contralateral - .

vxsnal field, tkgke should be more a&curate oT faster Iesponse
to infornatlon p‘\_smted contralaterally to the
'task-appropr;ate" hel;Syhere. There 1s ~strong ev1dence
\snpportlng this predlctxon (Kimura, 1969-dGeffen Bradshau,and

—"

lettleton 1972).

Lateralized behavioural preference

7e,Weuefm—Mﬂﬂus—ihxsfrefers toxheeobsezvatisaoglihdixidualsgsedispositien

‘7 toiifas”hsylletrical behaviours. Unllte the nlateralized ,
- - ' ‘ » o b &
response" method, there is no‘attelpt to preScribe a response

4

lode. Rather, the 1nd£vxdua1 is presented with a situation or

.-r.* . . v Q’



task believed to tap a lateralized function, gnd his behaviour

- is ohserved‘ The pfile exalpIe'of this is hhndednéss:

1nd171duals shou a character1st1c preference- for one hand in

o

perforning most tasks. The thrust of Tesearch uslng.thls
apptoach %s to denonstrate that these preferences relate to’

cerebrally 1atera112ed functxons in- theoretically predxctahle

vays. Por exalple, Nehes(197u) has tr1ed to demonstrate that

left-handers are 1nfer10r on right helzspherlc tasks.

Conjugate Lateral Bye Novement (CLEH) phenonenon. This work hHas

its source in the observation of Day(1964} that 1nd1vxduals

.laterally avert-their gaze vhile engaged in reflective thpnght,

This aversion, the CLEN, is directionally consistent for a

particular 1nd1vxdnal. thus, 1t is possxble to c1a551fy suhjects f

as "left-movers" or "right-lovers“ accordxng/to thelr

characteristic CLEM direction. Bakan (1969) g@lated the CLEHN %o

‘lateralizy theory, proposihg that the asynlétrical CLEM reflects

the underlying adymmetry of cerebral function, Specifically, he
suggested;thatvéhe'lﬁ t-mover characteristically relies on his

right heniéphere, e ;ight-lover on his left henisphére. When

' asked a reflective guestion, each will tend to initiate '

a

“Also in thls categozy is research 1niéétxgat1ng “the Wéiiiil -

'p;pcesggggfiiththe preferred hesisphere: the resulting cerebral .
0 ﬂ = - 4

activity will trigger the eye aovement control system. As eachQ\; ‘

'heiisphereﬂproqrals eye movement to the contralateral side, this

will produce a CLEM contralateral to the preferred hénisphﬁgg.,

. J 6 - F -
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CLEM research is prisarily concerhed with delohstrating v
theoretiéalty)consistent correlates of the CLEM typology. |
| As this is the method uhich will be utilxzed in the ptesent )
\‘\experlnent I w111 explore the CLEH laterality rodel in more
detall. | |
ki
ri;' Laterality Node]l of CLEN

Basxc assnnpt1ons of thlS nodel are: 1) that 1n61V1duals

L]

may be character1zed as ?1eft-hellspher1c"4or
"right-heaispheric® with regard to their reliancé on one or the
other herisphere's made of processing; and 2) that CEEMs, as
elicited_by gues{ions requiring reflectivé thought, are
indicators of this heaispheric pfeferenée.

| The first assumption may ,he,,,,e!p,i:i,cg,liy, evaluated. One "
_siiply'ngeds to classify groups’of individuals as left- or
right-hemispheric, fhen dehonStrate a differential atilization
of processing iodés. This could lanifgst as performance
superiority on tasks appropriate to the prefefred henispheré, or
siaply as a prefsyéhcebfot éertiin processing Stratégies.;fhis
nethod of validation ié elployed in this étudy~ it is an attempt
to demonstrate perforlance dlfferences on approprla%:_tasks.

.+ Rowever, -such validation depends on- %hef&wsabﬂa%y of the

One can safely assert that CLEMs are progralned in the

helisphere opposite to the dlrectlon of lovelent- electrlcal

e



o

stimulation of the frontal eyeefields of\ene hemisphere will
induce COntraiatefel CLﬁus (Penfield, 1959). It has been
qnestioned whether voluntary CLENs are progta;ned via the
frontal eye-field systenm (Ehrlichman, 1978) :work hybﬂelaneq
(1977) with cerebral blood flow indicates that nelnnt;ry~bLEHs

are indeéd‘asSociated with focused activity in the frontal eye

field region. 1t is alse known that inactivation'of one

S - e S, e

| henisphere via barbxtuate injectlon (the ‘vada test) reSults in
extreme lateral gaze aversion contralateral to the active ‘
henisphere»(iada and Rasmussen, 1960) . From this at appears that
thelhenispheres are nutualiy inhibitofy for CLEM control. A
'predoninance'of actiiity in omne henisphere eanses a
contralateral eye shift.,

e . - - - - O e

An area of research v1th sone relevance to the CLEM

~

phenomenon is the study of "heniéinattention". oT "unilateral

<neglect"._rhis refers to an extreme inattentiveness to the side

of space contralateral to a damaged henisph&re, As described by

Ftledland and ¥einstein (1977} =

Patients with hen1—inattentlon may fail to recognize the
limbs on one side of the body as their own, They may
attend to events and notice people only on one side or
respond only vhen addressed from one side ...Details may
be missing from one half of a draulng...ﬂenl-lnattentlve

patients may deviate -their head and eyes constantly to
the good side ...(9.2). :

In addition to the constant gaze aversion mentioned above,
there is another syaptons of particular interest. This is 7

referred to as "eye shift® and is common’in hemi-inattentive _



patients. To Quete Friedland and vatson again:

When the examiner presents a hand or some other object .
'simultaneously in each visnal field, the patient, *\%k
vithout prior imstructions to fixate, is asked to say
vhat he sees. There is a marked conjugate deviation to
the unaffected side i.,e. side of the lesion, which is so
consistent on repetition that Cohn easphasizes its .
"magnetic®” gquality. This eye-shift is gbserved in_almost :
all cases of visual hemi-inattention and persists even . . . .l
after 1%{\€ called to the patient's notlce. {p.6) ' :

w

,There are several lore porntsvto.be made about .
' heli-matt,entmaebeigl:eregm;ngio ,tl;,eWCLEL,,,E,irsigki;mqgn, 77
occur independently of sensory deficits and'cannot be exélained |
in these ?erls, ;cher, it -appears. to be an attent1onal-arousal
) defic;t, i,e. Ehere 1s a lalfunct1on of the neural sysrel uh1ch
prograas attent1ona1 orlentlng to the contralateral side |

8

(Heiinqn,iS%?f.VSecond, heli-inattentien (and the resulting gaze
'aversrgn phenotenbn)*occers*freguently'vithohffdalage;tOWthem
rotor systenm controll1ng conjugate eye lovenents. As Beilian
points out: 'pat1ent= with unilateral neglect aost often have
their dysfunctlon in the 1nfer10r par1eta1 1obule...The inferior
parietal lobule appears to be a secondary assoc1at10n
area'(pf95). He also no;jﬁ that neglect may be produced hy

lesions in the tertiary association areas of the dorSolqteral

frontal lobes, Pinally, it should be noted that the model beetﬁ

able to account for the hell-inattention findings, the

© —~attention=aro . tensIve‘c0tticofngai‘ioup“““““‘*
involving interconnections betveen areas of.the.cortex and the

reticular formation (Heilsan, 1377). This loop includes the = = -

b
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frdntgl eye-field,as one would expect froulthe gdze ave:sion‘

syiptonS of ;eli-inattehfion.

To sumnarize these findings with reference to the CLEM
model, it hqs‘been shovn that: 1) Stimulation of the frontal
\ eye;fields in one;heplsphere results in,contralateral,Qaze‘
ave;sibn. 2) inactiiafion of one hemisphere réshltsrin gaze
aversién contralateral to the active henispﬁere. 3) Dénage to

secondary and tertiary. assoc1at19nal cortical areas can produce

=

contlnuous gaze aversxon and/or "eye. Shlft" contralateral to the

1ntact helisphere.,
This excursion into the neuroloqy of hemi-~inattention was
intended to délonsttate the plausibility of.a systenatic

relations between lateralxzed cerehral act1v1ty and CLEM

behaviour.- The lodel suggested by these findings 1s one in whlchi

asyametr 1 CLEM behaviour is a manifestation of an attentional

shift contralateral to the primarily activated heaisphere. Such

-~ i

an attentxonal model ‘of CLENM is presented by Kinsbourne- 197hH- .
He has tested its predictions vith a series of expet1nents in
vhich he aanjpulated subjects® COghitiié.Set so as to induce

lateralized cerebral activity. He has concluded that:
. The phenomena of lateral attending do not occur only in
response t« to external stllulatlon. Rather, there is an

of the cognitive processor in use, and vhere one is

“lookings: ¥When noramal right-handed subjects vere given

verbal probleas to solve, they would look to the right
vhen thinking- of them, wvhereas they would look ton;ge
left when thinking about spatial prohlels. (9.45)

¥
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It must be noted that Kinsbourne's conclusion relatify’
prbhlén—type to CLEN direction is a controversiil‘one. #hile
some resea:che;;:have replicated this result (Galin and
Ornstein, 1974; Gur, 1975; Shwartz,Davidson, and ;aer,1975;ieiten
and.Btaugh,197a); others h;ve found no relatibnship between CLENM
and probie:.tyée (érouch,1§76;»Hiscdék;1977a;raodisrand |
singer,1§76). ¥No attempt will be made here to resolve this

controversy over - situational determinants of CLEM behaviour;ﬁx,

 Rather, the focus will be on evaluating the hypothesis that CLEM

behaviour may be considered an individual trait syételatically

related to indices of "hemisphericity”.

yalidation of the CLEN Model - | ' o

?irs&, ac npéfiébnréfrléft-'andrright-poverﬁ shouidrreveal
differentialffeffornance bn tasks which tap cerebrally
lateralized functions, This may take the form of superior
performance or of a preference for certain processiné‘
strategies..It,Shonld be noted fhat large performance
differences would not be expected, particularly with the

population of college stﬁdents usunally studied. Acadeaic

- selection tends to ensure high levels of cognitive ability,

This\model of CLEN behaviour gemerates certain predictions.

especially for left henispheric functions. Nonetheless, it

should be possible tc demonstrate the predicted cognitive

differences with adequately sensitivebinstrunents. Second, one

1



_comprises the bulk of CLEA research, and will be 915%35?9(1

*“therehy*1overeﬂ“1eft*heiispheritVactivity—"~¥hiie—these¥tesﬂlts“

vould expect some relationship bétween.FLEu and oxhér~neasures
of lateralized attenti;n..rhitd, éne ionld‘also pfedict a
relatlonshlp betseen CLEN and measures of lateralized
physiological activity, snch as the EBG.‘

Thus, validation of the CLEM laterality model relies on
deloﬁstﬁatéd_téiatibﬁéﬁipérHii£ c6§hitiié,Aatténfibnal,AAha‘

physiological measures. Investigation of cognitive differences

belov. The second predictidn,'OE attentiona; differences, has

not been adequately investigated. One piece of résearch vith
direct relevance is that of Hines;!artindale, and Shulze (1974),,
vho found that CLEM is related to lateral body sensitivity:
left—lovér§ showed more avareness of tﬁgir left side, as
measured hywthewrisher,Bodyfrocns”gnestionnaire.wnléq,of,ﬂ,
relevance is # studyrby Nielsen and Sgrensen {1976), -who related
CLEM to performance on a dicﬁotic iiStening task with verbal
stimnli, The normal ;ight ear preference found 'ith_veibal
material ;as significantly greate:hfor the right-novexs.,rhév/
authors coﬁclnde that "the 1eft io;ers in the pfesent‘
iniestigation attended to a greater degree to stisuli froam the

left side because of habitually enhanced right hemispheric and

suppo;tfthegpredlct;oafgno:egelldencegxsgregnlred-

The third prediction, 1n70171ng measures of lateralized

physiological activity, has been investigated no more -t

12
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'adequately, Several studies have demonstrated that left-movers

manifest highér‘levels of EEG activity'inrthe alpha‘hand than do

rlght«aovers (Bakan,1969 Day, 1967; Borgan, ﬂcDonald,and
-

uacDonald 1971) , and have noted that the right hemisphere

‘ characteristically produces more alpha activity thanm does the

‘left, Wonetheless, this work does not provide much support for

 the ptediction..ihile the left hemisphere may produce‘léss alphi

actlvity than the right, 1t 1s donbtful that alpha act1v1ty per

, patients. A set of reflective guestions vas administered and the

se could be consxdered as a right henlsphere fnnctlon. More
qerlane is a find1ng by Meyer {1377) that *"left eye ROvVers
utili;ed the right hélisphere lbte»than'right gyeklbversﬁ,'based
on intefhenisbheric‘conparison of EEG activity d;iing ptoblep4

solving tasks. Such a demonstration of lateralized

neurophysiological activity associated with CLEN is consistent

vith the preﬂiction,

A study by Padarowski, Brucker, Zaretsky, and llba (1978) 
is indirectly related to the‘predicfion; They exanined the CLEN
behaviour of left- anﬂ right-henmisphere daiaged-patients as well

as a control group of non-brain-damaged chronic hospital

CLEN behaviour of the three groups compared. One would predlct

from thefCLzsglodelAthatAthe—left-dasaged—qroap—vea}d—sheu a

reduced tendency .to t1qhtvard_CLBus and the right-damaged groﬂé

a reduced tendency tc leftward CLEAs. The results were that the

cohttol‘and'left—dalagedngroupslshougd a "consistent and

13
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| significant preference for 1eft41001ing over right-looking ".
The riqht-dalagedbgroup shovedkno such preference, clearly
deionstrating a.reducéd frequency of leftward CLEué; Resulté

verq not entirely supportive of the prediction, as the left

pref rence of the left-dalaged group vas no gteatet than that oﬁ
the control group: this. lay -be. attrlbntahle to the. lou ahsolnte
fregquency ofvtlghtuard CLENs in the control group. A redgce?

" right preference in léft-dalaged'patients would best be

”delonstrated shere the whaseline™ fregnency of tlght "CLEAsS ls
ihzgher; _ .

OVerali, the results of these studies tend to support the
prédiéted relationship betvween CLEN behaviour and lateralized.
physiolbgical indic;tqrs. Hovever, no:e-evidencé is needed éo
support a fira conclusion.
ngﬁftivg Djfferences apd CLEM

| It is the first prediction, that of cognitive differences:
assogiatéd with CLEM, vhich has Qenerated the most research.
Before pteéénfing these data,ri¥ is necessary tp_élarify the
~type of evidence most relevant td validation of the model.
Essentially, the problems with much of the research which

attempts to validate the nodél lies in the definition of task

*hemisphericity®”. By vhat criterion shall a task be considered

to tap the unigue cognitive aﬁilities of one hemisphere? Nost

poverful as a validating technique is the demonstration thét

/Néﬁj' . [
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unilateral hemispheric damage is associated vith‘EZ?fbrlance

" deficit on a task. Such a demonstration provides relatively
unambiguous evidence that the tisg;does in fact tap functions of

the damaged helisphere. A somewhat less pdwerfnl method is to

 select tasﬁ% which tap henispherically_1ocalized functions,

validated. An example of this is the classification of a wide

'range of verbal measures as ®left-henisphericn, Experilenfal

stndm&~nﬂnfiheseﬂFsertfmf *vaiiﬂation:ffof;bF}:gﬁ’s’f&éféﬁ T

as useful tests of the model.
Another group of studies, which rely on intuitive
telationships between certain variables and accepfed hemispheric

~

‘functibns, vilirnot‘he considered as useful tests of the
prediction. Examples of these are studies.of CLEM and: imagery
" (Richardson, 1977, 1978) ;"nonanalytic attending® (Stam and
~Spanos;1979); ®wide catéqorization" {Huang and Byrne,i978):
ninternal focus" (ﬂeékin and Singer,1974); acadelic_aptitude
(Veiten and Etaugh, 1974);etc.,etc. such researéh exanines.
functions wvhose hemispheric localization is so uncertain as to
be-of 1itt1e_nse in evaluating the model, This criticisn also
applies %o a fpnction vhich has been- investigated §evera1 times

o

in CLEN studies,sathematical ability. Present data would not

éé although the task @tselﬁ may not hayeibeeh“9entop$ychélogigallf“m,A

localize this function: rather, an interaction of both

heaispheres is considered éssential for‘natheaatical operatiods

(Dimond and Beaumont,1972; Sperry,1974).
. S
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'Havinq epecified the critsfiafor reievance?of experilentei
data, I vill present the evidence.
One of the eatllest relevant studies 1s that of Bakan and
Shotland (1969), uho administered the Stroop colour-word
. xnterference test to left— and r1ght—:overs. They found that
rlght-novers vere faster at. teading words in the : - o =
non-Lnterference,conditlon (1.e. names ofrcolours'pfiﬁied‘eh”ewmvTMU'

wvhite background). Thus, it was shown that rightfno#efs'are

B " S ke e |

) superlor on a yerbal ?rocess1ng (left-hel1spherlc) task, as
wvonld be predicted by the CLEN ‘models
This findingvis‘supporﬁed by that of dgle (1972); who
utilized a test of oral and silent reading speed, He found th@}
‘ right-movers read more rapidly than left-movers in heth ogxal and
silent nodes, | ] |
eCrOﬂChwllglﬁ)4COIpaIedﬁle£t:,and;riqhtleIQIswonﬁa,tas&,meQ;e:,eee,ﬁ
Qesigned t+0 measure differential»responsiveness tdrvefbel and
facial cues. A series of Eartoon faces accompanied by verbal
étatelenﬁs vere presented to sngjects, vho vere asked for mood
ratings of each face. Since‘lany of Pthe face-stateienf
conhlnatxons were 1ncongruent, it was poss;hle to assess the

: suhject's preference for facial or verhal cues. AsS the right

hemisphere has been shosn,to be specialized for face perception

~ -~ —(Hecaen and Angelergues,1962) and the left for verbal —
processing, one would predict that left-movers would be more

tesponsive to facial cue$, right-movers to verbal cues. This was

16




the observed outcome, a fihding’ahichlsﬂppotts the CLEN model,

Bakan (1971) found that left-movers report more interest in

mysic than do right-lovers. This accords well vwith fha

., |
R R S et a3 L gL 5 i ot ey

right-henisphete specialization for music procéssing‘ o - ‘ f\}
(Milner, 1962; Shankweiler,1966), and is:cqnsirstent. with the CLEM

idﬁéiiwb CoT e _ S T
¥eiten and Etangh(1§73) pfesented left- and right-movers

vxth a concept ldentlficatlon task: subjects vere asked to flnd

an adjective descriptive of four stlnulus vords. The . L

right-movers uere superior at this verbal (semantic) érbcessing
’ .
task, again sinortxng the CLEM model. .

* . Tucker and Suib (1978) examined the relatxonshlp betveen

CLB! and perforlance on the VAIS. Ihey were interested in

- relati?b(ﬁerforlance on the Vetbal and Perforlance suhscales, a

» Beasure often ased for d1agnosis of left versus rlght helxsphere

danage(acrie, 1975). The right—novers shoved a relative

superxot;ty on the Verhal tests, the left-lovers a relatxve

superiority on the Pe:forlance tests, a finding which supports

the CL¥¥ model. .

The experimental findings presented to thls poxnt have been
A’unifOtlly supportive of the CLEHN laterality nodel. A group of -

,fﬂi,mmm;umstn&ies.,i, Anndglfxlllgng be discussed.

Dgiiiiggggggver1ll (1976) nsed the rod—and-frale test to

compare left- and rlght-IOVers. !his test leasures f1eld

independencegrthe ab111ty to lake accurate judgelents hile

R
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ignoring contextnal cues, . l aeakness in f1el§/¢nigpendence has

been associated vith left hellsphere danage (Cohen, Berent, and
Silvernan,lB?B,-Busso qu'xgnoloi:p67)' one would pted t that
d

right—novers wodid bevlore'field— ependent.vso,such diffetence

Silllarly, ﬂoffnan and Kagan (1977) adninistered several
“ . measures of field iydependence, including the rod-and-frame and

:f *—:—'—':;:ifabeﬂﬁe#%fqumﬁ:te%:e%aﬁotshigmﬂEMk%Wﬁﬁn

Aot Syt o BT ol et
: i

and field independence, again bffetiﬁ@ no support for the CLEM.

nodel.

¥

Croghan (1975) ekf:iﬂed several different'funcfions using
the Reference Kit for ébgn;;ive Factors (Prench, 1951). This kit
provides paper-and-p:::;l Reasures . for a nunber of cognltxve

;abiiities.lCroghag fcund no,reIafionship Betveeq CLEN and the
Plex%ﬁigé}y bfvciosurg {(vhich isregnivaleht to field
independenée); There was also né~rélaﬁio£§hip between CL?Biand
several spatiél factors., As spatial ability has been shown to be
a'tightégelisphere functipu’{nilner,1971); this fesult doeé!not'
supportithé CLEM model. Finally, there ias no/;ﬁlatidnship

~ betveen CLEN and sevefal verbal factors. Again, this resulthdoes,.

~
not suqﬁbtt the CLENM lodel.

et ol frc s 5

'Hiscoci (1977) - found no differenees betveen left- and

rlght-lovers on a vocabulary test. ¥hile this may reflect

general intelligence, it is not obvious that it specifically‘

18
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, wﬁetheria:cleer predictioo'oould be lade.vHe edriniSfered a T{%#
neasure of spat1a1 abxllty and agaxn found no dxfferences. As ’ oo
noted ePove, the process1nq of s at1a1 relatxons is laterallzed K {
\@o the rxohtfhen1sphere-»the CLEN nodel is not'supported. He - ?
also administered a quest1onna1re to assess suhjects' reported AT‘\“;’”

' heuisphere function, while_i&iuitively appealing, is not hac::i//] '
§ -

' prefereﬁéé for verbal or 1nag1na1 thinkxng. There were no

dxfferences on th;s Eeasure. Houever,a reported preference may

“not be the loeriaccurate measure of actual preferred processing

to the CLEH model is doubtful,

“"*r“hetween‘ctzn‘and‘various cognitive‘ieasuree.‘He“seiected‘fron

strategy. Also, the essoc;ation of 1lag;oa1 thlnkxng with right

np'by neuropsychological research. The relevance of ‘this findi

P

szcher (1976) conpared left- and. rzght-lovers on the nA/P

—-ratio™. ThlS is a measure ofwhellspherlcxty proposed hy Boqen,feﬁmrwirie

Cet, al, (1972). Tt conpares perforlance_on the Street Gestalt

-

Test (a ridht helispheric measure o&;pegzeptual clo qre,

di scussed belov)'uirh’perforueoce‘orrrhe sililarities subtest of
the WAIS (agleft'henisphericfleagdre of verbal ability). Pischer
found ﬁo difference hetieen thﬁ;ﬁfnﬁ groups, a result which is
inconsistent s1th the nodel bexng tested here. | .

Pinally, Bhrlichlan (1972) exanined the relatlonshxp

ke—neﬁereeee—xet—rer—eegait1¥e—¥ae%orsA%hesegtes%seihieheseeaed

11kely to be associated vith CLEH. These lncluded tests of

,perceptual closnre, flexibility of closnre (as noted above this

*\\ ’ '
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4444444443nﬂ4faces4seens4inghegteflaciedglnAihegleftgnnxaxsgggrgaigr

— 3rﬁe~ri1;ht—helxspheric%pecrahﬂtm for processing of music

 the relatlonshlp,betueen 'CLEM and laterallzed_cognxtxve

corresponds to "field independence"), and vocabulary.

| Onfortunately, Bhrlichnanls nethod of data anaiysis is such as

Fs

to'rendet his resnlts irrelevant to this inquiry. This study
will bhe dlscnsseﬂ in detail below, o

t

Pron these studies one lay &rav certain conc1351ons about

functions' 1) The evidehce tends to support the predicte&

relatlonshlp hetseen CLEH and left hellsphgrlg vetbal

processing, It must be =tressed that the predlctlon nas that
there wvould be some difference between left- and t1ght—lovers in
thexr pe:forlance of "laterallzed-functlon“ tasks, not that they .
uould perfora dlfferently on all snch tasks. A negatzve resnlt

with "Cognitive Pactors" measures does not 1nva}1&ate positive

results with measures of reading speed, verbal cue preference,

Verbalaiklsvperforlénce,'and concept idehtifiéation. nbst
xnforlatxve vould be teplxcatlons of these results, using the
same leasures. Eros/the present data, one nnst canclude that
CLEN hehavionr relates to verbal processing 1n the predicted
aanner. 2) Another left-helxspherlc function, fleld;

independence, does not relate to CLEM as predicted. The ev;dence

is uniformly negative and clearly does not support the model.

nnsxcal interest and preference for fac1al cues, Bhile the

evidence is scanty, it does temd to support the CLEN model. 8)

20 ¥
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Processing‘of;spatial relations, a right heiispheric funcfion,
déeS‘not relate to ELEH.in therpredicted vay. 5) The right
hélispheric 'pe;ceptuéa cloSure"Aability seems not to have the:
pfedicted relafionéhipato CFEH. This last conclusiﬁn will be
critically evaluated.- | S o : o : '}
Tt is notable that the bulk of fhe’réseaféh relating left :
hemispheric functions to CLEM is supportive of the model, while

szelationship. The presentgzggéf’will re-examine the :elationship ¢

betveen CLEM and right he here function.

right-hemispheric functions do not shov the predicted

The Right Belisggeré ggggl_ 
As noted previously, the vérious ;ight-he-ispheric.

funciions,sh;re,awholisiic,”gestaltégriented character. This = .
leads authors such as Levi-Agresti and’Spetry (i968), Bogeh
(1969),fand‘Eebes~(1§71), to propose that'the-uniqueness of
right~heiisphere function lies in the synthesis of conflex
" perceptual/cognitive gestalts, It is this synthetic function

which underlies the varions*abilitieS'associat;d with the right'
henispheré: “spatial perception®” requires the synthesis of

spatially isolated objects into a cognitive structure, wvwith

’”"“"“"”’***‘elphaSISAUn“thegteiatiunships*betveengnbjects***nu51o

,Aufgmmf444444percept;on44reqni;esgxhefsyathes;s4a£4teaporallggisolated4tonesgggggggggf
1nto a cognitive structure, with eamphasis on the relationships
between tones; etc,,etc. One would also assume thét the right

- o . ' {
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helispheréhis speéifically involyed in the utilization of
gestalts,%,e. t;ahsfornaiions‘and parisons'of pattern'

infbrnation. Generally, perceﬁtnal or cogni£ive processes in

which pattern and,relaiionship are'pfiiary will involve the _ B ,;§
fight'hel;sphere. It must be noted thatllinguis{ic processes are

éxcepted from this: as Nebes (197&) points out, the‘Synthetic S

function accompanies a basic right hemisphere focus on nonverbal

. material,

_Gsing this model, ve can select an optimal measure of
right-henispyeric processing for this study; Rirst, it shoulé be .
nonverbal, so thaf it does not involve 1eft>henisphere |
functions, Se@ond, it shounld tap the righf henisphere

specialization for synthesis and ntiliz&%ion of gestalts

(gestalt pr009551ng). Third, it should not rely on low-level

'functlons vhlch are nelther petceptnal nor cognltive (e g, lotor

skills), A fourth conszderat;on is its degree of sensitivity to
individual differences. The ability difference betvween left- and

right-movers is uniikely to be large, particularly in a highly

- selected college population},l measure should include a

sufficient number and difficulty of items to detect these Slali

differences,

22



Closure and the Right Hemisphere

A similar Searcb for the optimal right henisphéric measure

. is carried out by Bogen,DéZure,Tenhouten, and Marsh (1972), They

refer fo it ds a measure of "appositionality" (right henisphere
‘process) : "to represént appositibnalitj; ve require a test a§
non4Verba1”;s poss}p1g'ip'bpth preSéntation and response, and
vhich puts a premiuam on the‘right hesmisphere's ability to infer‘

a spatial whole from several parts®” {p.53) . They select thé

pérceptual/cognitive abiiity known as "perceptﬁZI closure” or
"gestalt perception®" (FPrench,1951). This is the ability to
syntﬁesize a complete figural entity from limited perceptual
~information, to "close" gaps in configurations,. TheVStinuli of
the stteet test are fraglenied dravings of objects: the suhjeét

- must identify the represented object. In order to perceive this

object, he must synthesize the isolated elenments of’thé drawing

into a complete pefcept?ai structure,
‘ It is not surprising that Bogen selected this a§ility as
the ihdex of righ; heaisphere fpnction: the theoretical
' relatiom3hip"is striking. Purthermore, there is alple‘evidgnce'
that the perceptual closure abili&y is a'right‘heiisphere Ny

function. DeRenzi and Spinnler (1966) found that patients with

Street Gestalt Cospletion Test (Street,1931); a measure of the

nniiateral‘right hemnisphere damage fere ilpairéd an the Street.

test relative to a left- damaged group of patients, Lansdeli

(1970)-factor¥analyzed the perfornince of unilaterally brain

23 K ‘
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damaged patients on the ¥AIS performance §ubtesfs and on a
closdféttest. A closureffactor'eierged as the most reliable

indicator of right hemisphere damage. Lansdell suggested that

"with the factor for closure the asylnetry may be as predxctable
as wlth,the ve:bal factor“ _;u97). Hatrington {1367) tested'
‘ﬁnilaterally brain damaged patients for "recognition of
ingggplgté,Ly,,,,g:, Ppartially ,d;awn,"objegts. and letters®™ which ==
‘rTequire closure to be identified, She fonnd tﬁat the right
hemisphere danagéd group wvas inpaired relative to fhe left
‘ dalaggdcgrouﬁ,-whojpgrforled like a normal conttol.group.

Results demonstrating an impairment of closure ability froa

right hehisphere damage have_also been reported by Ettiinger

(1960) and Newcombe (1963), - - - .

The Street Gestalt Test

~Although Bogen's choice of the perceptual closure abi;ity ,
as indicative of right heaisphere function is theoretic#lly and
empirically suﬁported,'the Street test itself is problenmatic.
The test consists offtwelve'fragnentéd dfavings of varioﬁs'

people and objects, each of which is tb be verh&lly identified

rAvtth—fespeet—tefthe—pfeseat—sta&f——?ifst——tt—dees—ae%—taeiude—an
adequate number of stimuli. As Bogen e'l::i al, (1972) }point
out:"This is a serious difficulty and»pfobably the principal

‘ methodological weakness in our research to date. Dpuhling-(at
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least) the nuiber ofaitené'is clearly reQuired"(p.S?). This is
iikely t; reduce the reliapility an psitivity of the test.
Sach a loss of sen51t1v1ty is especlally problematic for the
present attenpt to detect small differences in cognitive
abzlity. Second, it relies on a verhal 1dent1f1catlon respbnse.;
While the verba11zat1on denand is a nodest one, it rela1ns

p0551b1e that such a left hemisphere involvement will reduce the

d1fficu1ty is that no -easure of response-tine is possible, A

subject is permitted to respond as frequently as desired Qithin
. ’ i )
the time limit, For difficult items which are not igeﬁgijied in

the time limit, one may arbitfarily assign a long response-time.

This“will add nothing to the accuracy data:the more misses, the
logger;one!s_ﬁresponseetileﬂ~vill—be.?One~nay'ntilize the time =
to first (incorrect) response: in a paradigm vhich encourages
guéésing; this is unlikeiy‘to~jie1d nsefﬁl information. Finally,
ohle may use cérrect trials onij:this vill tend to exclude
difficult items from the response-tilé score of low-accuracy
subjects, thus artificially inflating the response times of

highly accurate éuhjects; None of these methods will provide a

useful measure of response time. -

[

. fsﬂemf—ﬁrﬁffrcmfrﬁfrf&me’ém;t—.ﬁ?

pggngxenedledgla'lateflaedificattOhs*of*thE‘bri@iiEI'f"f“"“kglg”vgﬂgi

Thurstone {1944) prepared an expanded: form of the test {27

ite-s),using addipional,latetial from Street. More recently, the
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qunre Conpletxon Test vas included in the Kit of Reference
Tests for Coqnitive Pactors (Hoffman, Gnllford. Hoepfner,jand
Doherty, 1968). It is a paper-and-pencxl ver51on of the Street
.test conposed of 40 representatzons of "entxrely nev and more
comaon objects“(p.B). These tests overcoae the na1n ueakness of
the Street,its snall number of stxlulx, but 4o not address the

praobles of the verbal response nor provide a response-time

measure, oo T : T e ?—777’:".—”4

As noted above, there are tvo studies which have

inve§tiqated'ihe‘relationship bétvéen CLEM and perceptnai
,closufe ability: Fischer‘(1975) and Ehrlichman (1972). Pischer
utilized the 5riginal Street test: vith the methodological ‘
weaknes#és discnssed above. It is here suggested that these
»ueakﬂessééw(parfiéﬁiaf}j fhéméi;ilﬁiﬁibéffafréiiiﬁiifiiéjﬁ
account for the fggative_resaltS'of his‘stndy.'Ehrlichlan'used
the closure test of the Reference Kit for Coénifivé Factors. His
finding seems nore reliablg than that of Fischer, as this
closure test includes a sufficient number of stimuli and thus
overcomes the main ieakhess of the Street. Hosever,.the
. Bhrlichlan study suffers from a serious,deakness in its lethod

of data analysxs vhich hrlngs into gnest1on 1ts conclusions,

Ehrlichmsan sought to discover the relat;onshxp between CLEN

and performance on a set of six cognitive abilities measures
(including the closure test). In order to do this, he

njpsatized™ the data:"cognitive abilities scores were converted
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to ipsatxve scores h} first transforn1ng raw data to z-scores.
. for each test, second oktaining a mean z~score for each subject
(across’tests) and third snPt:acting tbis mean z-score from each
of ~the snbject'S-i-scoresk(éne for each test)"{p.l§9). In other
'votds,'a subject's écofe on one test is adjusted according to
his mean score across all the tests. This vas done because "the
;-lain concern is uith patterns of ;cores within suhjects‘father

than perforlance dxfferences betueen snbjects"” 5,5521323L577<,T;

’{jy\v score for a*particnlar test is now defined telatiie to his other
fest~scofés:>£he result is that his rav-score sténding onh a test
{relative to the salple)'lay béVCOnsiderably different from his
ipsﬁ£ive;scdre st§nding on that test. This latterApoint should
be kept in mind when examining Ehrlichman's analysis. Haiing
,ipsatiz;d,the,cogﬁitive,scofes,”he,9roceeds,to,cotrelatewtheséﬁ
with CLEN directioﬁ scores, How may one interpret the‘resuating»
c;;relation betueen ipsatized percéptual“closuré scores and CLEM
‘direction? It is not siably i correlation between CLEM and
closure performance. Rathef; it is a COrrelatioﬁ between CLEM
and closure scdres éxpreSsed relative to a normative basgline
defined by the set of cognitivéaleasures. In deciding whether

this'is a correlation of.intetest one must consider the nature

—e— --——of-these- Cﬂgnitlve‘leasntGS**incinding*the‘ciusure‘tést*albng‘a/"**“‘ff

é, 51ffe:enL4gronpgofgleasnresgxonldghategproduced—a—diifezeat—se%~—4——f——k
: /
L of ipsative scores, thus a different correlatlon with CLENM. Is a

meaningful baseline defined by these measures, such that closure.
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perforlanée shouid.be conéideredvrelative to it? Théylvére
chosen by Ehrlichman as a group of "verbal and spatial cognitiye .
abilities tests...ﬁhieh'lay be related 'to hemispheric
functioninq".ifhe testé are:ﬁlﬂedded Iignres (i.é. fieldv
independence):.Gestalt'CIOSnre‘(perceptualr~
‘ciasaré;gv°¢;bula;§;¢ara”gotafian'1e¢he ability to perceive
» Spatial pa%ierns or to l#intain orientation with respect to
,fwwwwrQm°PJ$SE§51§?$R§§S:li7!¢9?§§3§YT£52§9!9319;iEE!EEiSEiiiigjggggféiif
. reasqpihq ability,;gna Line Estimation (ahili?y‘to coapare line
lenéths). According io.the prgtiods discussion, one wounld aséune
the first to be left—helispheric, the second to be | |
right-hemispheric, the third to be possibly left-hemispheric,
thé‘fourth to be righﬁ—hel;spheric,'ana the renaihgng tuo to be
,of,Qonbtfulurelevance,to,helisphericwfunction,wrn,oiher,nords;,w T
these are a heterogeneous group Of,nedéurestiihich define a
nq:qative baseline of doubtful leaniﬁg. Essentially, the issue
is whether it is meaningful to adjust a snhjéct's relative
standiﬁg on a‘neasﬁre o{ percepiual C;osurg ;hiligj dccoiding to
‘hisr-eah performance qn‘; heterogeneous qroup”of g&gnitive _

leasnres.”Itbseens reasonable to conclude thaf it is not.

Therefore, the reported corraelation hetween CLEM and "closure

. ”**"*“”perforxance**1anﬁ“!hrIichIanfS“tﬁuciuéiuu*tﬁat‘ﬂigtérai‘éye7

NS

no!e;ea%suvete—not—signiﬁieantly—eezrelated—#i%h—any—ei—the'
e cognitiia measures") is here considered to be éo ambiguous as to

be uninterpretable, and to shed no light on the present inguiry.
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It is thus asserted that the relatxonsh;p between CLEM
dxrectxon and petceptu, closnre ability has yet to be
adeqnately~1nvestlgate‘. is here proposedfto adsinister tHe

expanded fora of the Street‘Géstalt Test published by Thurstone

(1948), which includes wore than double the number of stimuli.

_ This expanded set of stimuli will be used’ﬁif@réssentially the

same test procedure as the original Street Gestalt., A proper .

-test of the hypothesized association between CLEM direction and

perceptual closure ability will be conducted. = = e

The Perceptual Organization Test,

In addition to the Street Gestalt, a second measure of

riqht—helisphetic'coggifive/perceptuii abhility will be ntilized;b

The Perceptual Organiza Lon Test (El-Meligi and Cott,1978) has

been proposed by 1ts authors as ‘a measure of right- henlspherlc:

'a99051t10na1" ptocess. Intended for neurosgychologlcal use, it

is designed so that it "focuses on a ‘specific area of cognitlve

'inpairlent; that is, the area of perceptual organizatioh of

visual stimuli" (p. 157). An examination of the stimulus material

____and task demands reveals that our definition of right hemisphere

process ("the synthesis and utilization of gestalts") is guite

~ appropriate to this test.

U —

2 sl

The Perceptnal Organlzafion Test (P.0.T.) takes as its

starting point a set of‘niné "realistic drawings in black and

vhite of well~defined and easily recognized objects®. These -
, o 7N, e L

o
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original pictures are then subject to systenatic distortion;ii' ‘ '

three serles of stinulue plctnres. Stimulus plctutes are

B oot ke T

Vpresented on cards, with nine cards in each serles. The snbject :
is required to match each stimulus card to the origimal picture ‘&, E
lffqi vhich it was defived (placing the Stiﬁﬁ}QS”¢q:d §gsid¢ tﬁ§  |
appropriafe pictnfe). ’

-~

Stisulus Series 1 reduces the original plcture to floulng

;—liﬂesgaadfcentonssf"In%eEaalﬁdetalls—and—shad&agsfhase:hee&—;ﬁf—%»r:i;:%:—
‘obliterated...Success in latching this series with original. |
" pictures depends on the_suhject's abiiity~to identify ohjectsbon

the haSié of the essential properties qf the

gestalt"™ (p.158=-159). Series 2 reduces fhe picture to

discoﬁtinuons lines aﬁd d&shes vhich suggest form,again without
”‘Sh&diﬁj”of'défailz fTib”dpﬁdé{%émpfbéQEEEE"iﬁSf”?bfi"iﬁ“éﬁﬁééft"”'m

in order to succeed in this task- bteaking‘dévnlthe ofiginal
_pictures into their conpohent parts and integtating the

frégnented detailg of the sefies"(p,ISB). Series 3 reduces the

p;ctute to dotted outlines: "the dots‘preserve the oyerall .

gesﬁuit of the original"pictures..,)nqst people are pbie to

identify the objects through the froCess of closgre"(p.159).

These descriptions portray a task vhich reguires ihe'synthesis

of perceptual gestalts from fragmented representatlons and the

ustilization of gestalt propertxes in matching stisulus plctures,

to the orlglnals.

. )

)
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N ' | | ' ' ‘1 : ' U
¥e may evalg&teﬁihe P.0.T. as a measure of right hemisphere '
B ahili{E:’ith respect /to the criteria specified earlier. First,
T it does not rely on a verbal stimulus 6: response, -Second, it

taps the right-henisphere_sﬁécielization‘for synthesis and

5ut111zat1on of qestalts. Third, 1t does not depend on’

non-cognxtxve sk1lls. Fourth, it appears adequately sensxt1ve-

it includes 27 stimuli and pernlts a response-tlle aeasure (the

e #ﬂe%&keip%tﬂ -place--a—stinmulus-card). lhe Pjgl.eaver@ne&ihe ,,,,,,,,, ,,,,ee
x - veaknesses of the Street test: it uses a nonverbal response, ' o
’l ',1nc1udes sufficient stimuli, and permits a response-time | _ i\ﬁ
measure, ‘ - - ) R
It is suggested that‘the methodological superioriﬁy‘of the'

P.0.T. will render it more eensitive toAindiyidual Qiffefencesk

"ip right-hemispheric ’cogﬁiti’Vé"’il;‘tIi't’Y"fh'an’ is the meﬂt T
Gestalt..ﬂouever, the P.0.T. has yet to be investigated
neerepsychologically, thus ﬁs ie;ggior to the Street Gestalt ;

test in its enpir1ca1 valxd

‘ These two tests, each /ith certaln advantaqes and
dxsadvantages, will be used to investigate the relatlonshlp ‘
between CLEN di}étt1on and rxght-helxsphetlc‘coqnltlve ability.

It is predicted that-‘!) Left-loverSv-ill respond more

accnrately or more quickly than right movers on the P, 0 T. 2)'

Left--ovets v111 reSpond more acqurately than right-i‘veIS‘bn

~ the Street Gestalt Test. 3) There will be a noderate correlation -
. -t
T "hetveen;the*Street -Gestalt and Perceptial Organization tests, as - -

ottt oy et s e e e b i
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”'EbfﬁiiLﬁi@f@fﬁf&quééﬁliémié“Eiiffbiéfsiiif’fhé”éoﬁ%éﬁ§ﬁ§'”““f;

: -~
both t?p thé_riégt;héiigsﬁericréestAIf,pfocéggiﬁgrfunction;
In addition forthgse main predictions, there vill befa'
secondary iniestiga?ion*of'E;g\jﬁridblés vhich'havé\been\rgiated";

ey

to ‘hemispheric functioning: sex and hahée&ness, Sex~has been

_ found to affect measures of hemispheric preference, although the

appdars to be that females are weaker in right-hemispheric

skills than males, perhaps due to less iate:alization of brain

fﬁnction in females (Witelson, 1977). Another relevant variable

is h;ﬁdedhess.,!otk byVUebes (1971,1972) and Levy (1969)

"indicates that left-handers are less proficiént at

rith—helisphepic tasks lhaﬁ fight handerSf$Again; this is

.conttoversia1,5§ht'shonld be examined, The assesélent of
;,hggﬁgggg§§;3;11,bgmgggg,!ith;é;g!éétipggéi;gwskigh;i9919§9§ﬁ;;ﬁm,,gmm
.- items on the preferred hand for writing, throwing, using

~scissors, draiingfzgzing a toothbrush, eic.,(Bryden,1976) .-

&
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B. Hethod

peréepteal ability' 50 suhjects vere. tested, of whom 5 were

self-reported lefthanded vriters. These 5 wvere excluded fron
‘analysis, except vhere otherwvise noted. This left 45 subjects,

including 21 lales and 24 females.

P

Procedure A

» ) The subject sat facing the expetilenter across a table.rg

plaln uooden partltlon extended behlnd ‘and to either side ofﬁ%he
‘experimenter, so that the subject's visual field included only
the experimenter and a honogegeous background. 'w,
CLEN direction was assessed uiih.a set of 20 ieflective
qnestlons (Appendix- A). These were selected by Bakan, COnpland,
Glacklan, and Pntnal (1975) s0o as to maxiaize sensitivxty to

"individual CLEA style rather than to question type. The subject

vas4;cldf1ha;4he41nn1d4hegasked4a_series4o£4genexalegnestinns

—~—

The CLEN was the subject's first eye-lovelent’after the questlon

t'left-love"or #"right-sove”). If no movement was.made, a

"stare" vas recorded. If the subject's eyes could not be
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properly observed, no score was recordeﬂ:for that question;,rhis
ylelﬂed for each snhject a CLEH ("Left-l071ng") score, defxned
as: Left-loves/(Left-loves + nght-noves) x 100, '

| .Following thxs, the petceptnal tests were adnlnxstered in
one of tvo—orders. Order 1 had the Street Gestalt test preceding
the P.0.T, ; Order 2 hgﬂvthe\}nyegse:¢therewverev22 subjects in
border'1r(10‘na1e, 12 fedale) and 23 subjects in10rder‘2 (11

naie, 12 fenmale).

;

R 1nstruct10ﬁsgfof~the:Streetasesialt—tes$f1ere; MY will- nou:,;,”,H,, ~7

present a series of cards. Each card shows a plack-and-vhite
- dtavi;; of something: the drawings are broken up, so that they
- are difficuit to identify. I uill»shbu each card and would like’
, you tb jidentify it." The subject‘yas alloved a naxilul of 30
i} seconds to respond to each sti!ulns card, He wvas pernittéd,to

’gaéss’;;”ofien’asmaesifga; antil the correct answe 3
the time linit expired.. ” |

'fbr_thé P.0,T., the idstructions.jefe: nBefore you is a
series of Hine pictutesé below each of theéé pictures is a blank
Space}‘Once.you have exanine§ thg nine pictuies, I will give you
‘a series of cards. Each card shois a distorted verSién of one of

the pictures. Your. task is to match each card to the picture

ihich it represents, by\placing’the catd in the appropriate

was given or

space. When I say "ready", hold ‘each card face dovn. ¥hen I say

®go", turn it over and place it in the correct space. T vill

P

time hovw long it takes ydu to place each card."

.
34 : | .
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When the 'suhject finished jih%;:perceﬁtg_al tests,' he wvas
. - : i ’;? . . ®
given a handedness guestionnaire to fill out. (Appendix D).
4 . : vs .
r’”\ v F
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~ C. Results
order of Presentation | o <fr 7 o _ :
‘The-initial analysis was to deteraine if the order of the %ﬁﬁ?”
perceptual tests affected subjects! perfornance. A Pearson's ~ [<

conrflatlon between Order and P.O, T. Accuracy revealed no

: statist;cally s;gniflcant effecf (r=-.10 pP>.10) .
Similarly,correlations hetieen order and Street Gestalt accuracy

‘(r=.]3,p>.10)rand‘P.o.T; response~tinme (r#-;09,p >, 10) - showed
ofder of presentation to have no significant effect on .
perceptual performance. Therefore subjects in the tvo order“

conditions were considered together for all subseguent analyses.

a

The dlstrlbut1on of "left-lov1ng" in this sample is
presented in Figure 1. A preponderance of left-movers 1s{
evident, Defining a left-mover as one with more left than riggf‘

- eye novelents, and conversely, there are 24 left-lovers and 18

right-movers (3 suhjects had eqnal nnlhers of left and rlght eye

relatively greater number of left- than rlght-lovers svere fonnd }%;

among bollege students in the Arts faculties {Bakan, 1969; Weiten

, "
and Etaugh,1973).

o

- .36
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»ieft-noving will be treated .as a continuous vd:iable in the
correlational analyses to fdllov. this avoids the selectibn of

an érbitrary cut-off point to distinguish "left-movers" from

¥%right-movers™, and allovs a focus on CLEM variance within these

groups.

%gg P,0,T, Performance
| JAs there is evidence indicating sex differences in
hemispheric fuﬁétion and in perceptﬁal perfornance
(Iiéelson,1977), the results of subsequent Apalyses are
presented for males only, females only, and for all subjecfs .
coabined, C&rrelations (Pearson's r) between left-moving and the
pérceptnal.neasuresrafe preSenggd in Table t. It is apparent

from these results that CLEM is related to perceptual
- « N ’ t

y
) ¢

perforlﬁnce in the predicted,niﬁnet.
The prediction was that left-moving vould be associated
with superiof performance on the P.0.T. The correlation betveen
left-loving and P.O.T./accﬁraéy over ali subjects‘is » 29 (p=,05,
tvo~tailed) : for males, t=;31 (p>. 10) ; for females,r=,34

(p=.10). A closer examination of the daté shows that there is a

significant association between left-moving and performance on

Part 2 of the P.0.T, {(overall r=;33,p<.03,twd-tailed: for males,

r=.30, p>.10; for females,r=.41,p<.05) and a marginally

.significant association on Part 1 (overall r=.28,p=.06,
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‘rable I: Correlation of left-moving vith perceptual

‘measures, )
PoO.To 7 : PQOQTQ . . Street Gestalt :
Accuracy Response Time Accuracy o
Males 31 .32 .29
 Penmales .38 .35 .33
a1l .29 # .32 % T .30 *
. o - I o . P
significant at the .05 level, two-tailed.
Table II: Correlation of léft-noving with P.O.T., parts,
Part 1 Part 2 Part 3
Males .28 «30 % 1)
Females .36 IR .05
- All .28 ¢33 * .09
I .. . N
significant at the .05 level, two-tailed. ;
. L :
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two—tailed;‘for males, ;=.28,p>.10: fﬁr fenales,r=.36,p¥.08);»

Howvever, Part 3 sho¥s no such association (overall r=,09,p
>.10,0one-tailed: for males,r=,.14,p>.10; for females,r=.05,p .
>.10) . ¥hile this suggests some essential difference between the

first tvwo parts and the third, no such distinction appears on

examination of their-intercorrelations (Table 3)., Part 3 - ' -

correlates .54 with Part 1 and .49 uitﬁ Part 2; Part 1 and Part
2 shoi‘a correlation of .41,

o Left-l071n9 15 51gn1f1cantly carrelated '1th average

response-txne on the P.0,7T, (overall-r=.32,p?¢€j;f:;-ta11ed: for

males,r=.36, p=.10; for felales;f=.35,pf.09).rLeft- 6versfhave a,

ionger reésponse-time, Had not the adcuraéy data demonstrated
that 1eft-noving accompanies superior performance, this wonld

have been 1ntetpreted as couanter to predxctlon. Given the

accuracy data, one may 1nterptet the response-txne dlffetence in

several vays. It.may be»that left-movers are more accnrate

‘because they take lorevtile to respond. This‘expianation is

‘atQﬁed against by a lack of correlation between P.O. T; accuracy

and response-tlne (r=.05,p>. 10). Another explanat1on is that
rlght-novers fln& the task more difficult, thus are nore llkely

to respond 1-pulsively' this also is argued against by the lack

~of correlation betueen accuracy and tesponse-tlle. A final

possibility is that left-movers respond more slpuly’guite

independently of their superior performance on the task,

4o
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| _CLBHAan_ Street Gestalt ggrfornance

. The prediction that left-moving would be ;ssociated with
superior perfotlance on the Street Gestalt test is also borne
out by the data in Table 1. Left-moving and Street Gestalt ‘
accuracy are 51gn1f1cant1y correlated (overall r=.30,p<.05: for

nales £r=,29,p>.10; for. fenales,t-.33,p> 10).. -The Street Gestalt

 shows as much sensitivity to differences between left- and ﬁ'

right-movers as does the P,0.T,

‘The P,0,T, and the Street Gestalt

S

The final prediction concerned the relationship between the
perceptual measures, It was predicted that the P.0.T. and the

Street Gestalt would shov a moderate correlation due to a common

reliance on the rlght helispherxc synthetlc ahllltY. The

correlatlons betveen these tests are presented in Table u.,

Contrary to expectation,’ thercorrelatlons betveen the tests fail
to‘reach statistical significance (for aocdraoy,overall
r=.22,p>.10,tvo~tailed: forAiales,r=126,p>.10; for
'felales,r=.18,p>.l0 }« This indicafes that eny closure colponent
in the P,O.T. is‘éVSIali one. A closer analysis of accuracy on
the P.0.T. (Table 5) shovs that none of the: parts have a

statistically 51gnificant correlatlon vith the street Gestalt,

over all suhjects. Males and females show different patterns._

the Street Gestalt (r-.u3,p-.05). for felales none of the

for lales, Part 2Eshovs»a Signifioont degree of assoclation with

s
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Table ITI: Internal correlations of the P.0.T.

Males . » Females - All 'L\

s

A'Part 2 Part 3 Part 2 Part 3 Part 2 Part 3

Part 1 .33 .69 #% 45 % .50 % 41 % 54 ==
v . : ; ‘ . . " S
* .

significant at the .05 level, tvwo-tailed.

% _
significant at the .01 level, tvo-tailed.

Table IV: Correlation of Street Gestalt accuracj with
P,0.T, perforamance, :

P.0,T. B P.0.T.
Accuracy Time
Males - . . .26 -.13
= ,
Penales | .18 .03
1 %5 U .22 : - =,02
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sections shov much relation to theAStréet Gestilt.’ihile this

seens to reflect a sex difference in closure ability, the

. correlations betveenjstreet Gestalt and~Phtth2 accuracy for

the correlations betveen these variablles and the perceptu

males and ferales are nbt significantly diffqreﬁt {(Fisher's

z=1,11, p).iO)a One may contlﬁde from these data only that Part

2 of the P.0.T. is the most closure-related of the three parts.

V

Sex angyﬂgggedhggs

" Correlations between these variables and left-movimg are ——— =~ —

: N 1
presented in Table 5. The five left-handed subjects were
included for analyses involving hanﬁednesé. There are no
statistically significant correlations betveen right-handedness

and left-moving (oierall r=.26,p=.08,tvo-tailed; for

males,r=.38,p>.10; for females,r=.31,p=.10). Table 6»bresents

al

measures: none of the correlations reaches statistical

‘signifiéance.

a

NERASTIPTENTE

s | «‘némrt“t‘ff“at.\ RN T
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i Tahlefv: Correlation of
~_P.0.T. parts, =

- et e — e PR

Street Gestalt accuracy with

3
significant_at'the .05

Part 1
_"002 i

Males

Fenmales . 21

a1l . 14

level, two-tailed.

Part 2 -Part 3

.43 .25

.09 ".08

'26 016

-

M

Table VI: Correlation of left-moving with handedness

and sex.

o T Hapndedness

Sex - . B
Males .34
#egales‘ ;31: ) q
o

(TP T SO

UL i BB e i b



- st vl s e G e L e e s s L ek miar s e e

‘ rabie VII-\éz;relation of perceptuar measures iith
”handedness nd sex, - _ S N

Handedness o ‘Sex

ﬁéies,; Felales _ lli

- - . . - - - ) ‘s

- ; . ) P.0.T. R : C ' B .
. _ Accuracy . 221 -.09 <00 - 21

P.O.T, S S S S

Ses - Respomse -Time =06 =, {1 . RETS LI o1

Street Gestalt 5
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: ) D. Discussion /;
. 3
Valldation of the CLEN Lgtg;glltz ogel

~/_\

CThe Tesults” of fhis study snpport Bakan's laterallty lodel
. ‘ of the CLEH phenomenon, It has been delonstrated that preferred '

kY
CLEN direc*ion$1s related to petforlance of right hellsphetic

S

T

m-m.‘%{u&iﬂ#a

B i gl

t
i

perceptualvtasks. as pred;cted,'left-novers performed more
accurately on these tasks thanrdid right-lovers.

. It remains to be expla;ned how 1t is that pre71ons studies
us;:§ rlght-hellspheric leasures of spatxal perceptlon did not

, ohtaln similar resnlts. It may be that the tests were not
‘adequately sensitxve,'or ttat the CLEH gronps actually do not

d1ffer in this aspect of right-helispheric process. ‘Resolution

of this vlll regulre further 1nvestigatxon. HBuever, it must be T

L relterated that the CLEpM model does not predlct that the CLEH
groups will differ ;n all "hemispheric"® measures, but that it
will bé'ppssible to teliahly‘delonstratelgfffetences on some of
these. lssuiing that the present fesnlts can~be reliahly'

“qhtained;'they,offet snpportrto the CLEHM lodel. Perhaps:the most

udyezsetheelncoagrn;t1'o£—the

.+ - " persuasive aspect of

independent and‘depe measures. It is dszzcnlt to conceive

of another explanation ih1ch ‘would suhsuﬂe events as disparate

La\\ as d1rect10n of eye-loveﬂentS‘and perforlance of perceptual

46 . B .
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~ left-movers vere more accurate), nor does it seem to be a cause

tasks.
. The fihding thét left-movers respond more slouly“thaﬂ
right-np}ers'to’the stimuli of the P.0.T. is of doubtful

reievahee to the CLEN laterality rodel. As‘noted earlier. it

'cannpt be 1nterpreted as indicative of poor perfornance {the

_or effect~of the accuracy dlfferences. The data suggest sxlply

-

that left-lovers ‘respond more slovly, independently of thezr

superior performance on the task. No clear prediction of

'response-txle differences can be lade by the model, unless

response-tile could be conSLdeted a measure of perforlance

level. . . s

4

One othet study has co-pared the response-txles of left-

andgright-nnvers. Crnghan and Bullard,inJS) _examined latency ofﬁ””

response to arithletzc problels, but found no difference hetaeen

the CLEE gtoups. Obv;onsly, no leanlngful conclusion can be

dravn from such limited .evidence., It can only. be suggested that

further investigation be carried out: to determine if GLEM is

associateéd with respgnse-ti-e.'

J_mihgg.ai_h._s_ﬂ_ll’ere ual Tests

BOth‘tkE‘Stteet‘Gestait*anﬂ‘tﬁn“?‘ﬁ’T“hﬁ'&‘teen*pIOPOSEu

thus inforlative to compare the results obtained with pachrof




b

e e

The sﬁpérior performance of the left-nOVers\QS'lapifest

<

- equally on the P.0.T. and the Street Gestalt test. Thué, the
. (N , :

ETRURIIS

R e

verbal conpoheﬁt of the Street Gestalt (noted previously as a
dravback of.this test) did not'reduce*its sensitivity.=
} .

This suggests that either of these tvo tests vonld be

V<ac\\uw‘*n.p,@n%a;-‘.mw, <

vapproprlate measures of right—henispherlc ab111ty. At the same

et e

tlle, it nust be noted that there are'situations 1n whxchvthe

... ._Street Gestalt might not be usefnl,: For example, the verbal 777*7
. : conponeng of the Street Gegtalt might pose a seriogs problea for
- hrain;ﬂaiaged subjects vith aphasic sylptonatplogy. In this
case, the ?.0.T. iould be a iofe'approptiate measure,
fizﬁ\}lthough the predictions of tﬁeﬂCLEu laterality--odel are
snppérged,iﬁhe twé pgrceptuél measures show only a slight
' ‘correlation with each other, ;?lris‘— is-surprising, given the -~ -
| apparent sililaritj.of the'tests, fheiriindependent‘selectiohNas
j . measures of right-hesispheric perceptdal/cbgnitive ability, and
their si-ilar performance in the present stuhg;‘This result may
be better’ nnderstood by a closer examination of /
: rlght-helispherlc cognition, 7 ’vfl _\L¥ | | .
In pteviously considering the nature.of right‘helispheric

ab111ty, it ‘was proposed that it be deflned by the "synthes1s

~ and atilization of perceptual/cognitive gestalts®™. The Street

Gesta1t—c1éat1y4teguires4tﬁe‘synthesis‘uf‘ffigleutéa‘nnits into
a meaningful gestalt {(closure). The P.0.T. also presents-

- N:W-w”anaglentﬂdfpatternsmlﬁichﬂlnstmbeﬁsynthesizedmintowawperceptna1WWW s [

E . | 48 '
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gestalt. However, there is a further process required: the
matching of the stisulus-pattern to a response-pattern. This
latter process, the utilization of'gestalt information to

cclplete a pattern match, is an'aspect of right-helispheie‘

'cognitibn vhich is tapped only by the P.0.T. In fact, it may be

that this ' is the" lajor deteth1nant of“P.o T, perfor:ance, with —

gestalt synthes1s being of secondary 1lportance. Th1s would

: explaxn the obser ed results. As both tests are tapplng the

[P

i e AL AR ATy

e

s @;m!!—aru‘s;b St v
P

donain of right-helxspherxc cognxtzve abilzty, they would both

‘'reflect differences'in'"helisphericity". Hovever,.their

respective focus on differeit co;ppnentslof this ability would
explain their wveak correlation.

Such a distinction between gestalt synthesis and

~utilization lay be clarified via theiccgn1tive factors ‘model of

- Guilford. (1967). Be revievs cetehral lateralization research

- former ahility;,,iLisJiemJngges;gjL;

vith reference to hls model, and concludes. "the rlght
heliéphere is'associated with figural abilfties or
fnnctions'(p.368)..iithin the figural area, he,distinguishes ;he'
nCognition of rignfalrﬂnits" {i.e. closure) from thetﬁﬁvdluation
ofk?ignrallﬂnits: (i.e. the conparisoﬁ and matching of

patterns). The Street Gestalt is ptilarily a measure of the

'a 1S

prinarily a measure of the latter. As each of these is an aspect

of "figural" ahil%}y,-the tests would be expec&ﬁﬁ to indicate

tight-helispher1c functlonr

.
R o SRR St



. is to_ shov _that thls,resnlt is not a reliahle one or that it may

RNV R RTNPTRY M1 RS

validation of the CLE! laterality nodel might best be

i

‘served by repllcatlng the present result rather than attempting -

to demonstrate similar effects with other measures, The solid

R NINE S8 LTI e P Ry

estab11shlent of one such resnlt Honld nost poverfully support

the lodel.,The onus for those who consider the lodel nntenable %

be alternatively explained, rather than"to discover = . ' R
"heaispheric® tests vwhich do not dlscrillnate the;\rza groups,
In fact, the author would recoamend a greater emphasis on
replication‘and consistent lethodology,in a}l leterality
research. The preéent situation is one‘in vhi‘h nev experimental .
wparadigls~and‘neasuresmarevde#elepedwbeforew ~ones>hajewheen-:~ j—r~€—v~
adequately explored. A wide acceptance~ofeetandard measures and | - »; (\
methodologies would greatly.facilitete the evaluation of
theoreticei isswes, vl' _ f[/j
‘Illustrative efIEuéh an.approach isyBogen's proposed o . ;;
measure of helisphericity, the l/P.ratio; shirh-co:pares an
1ndiv1dna1's ah111ty on left- and right-hellspheric "narker"

"~ tests: the ratio is thus an index of one's relative ability in

éiéﬁ”&f-Eﬁegéﬁhelispher§c‘nodes. The present study has utilized

a—siiiiar—appreachf—ersa—ﬂas—7a1iﬂnted—viafdesiqnated*teers—of———————¥—;——w

"appositionality", including the one selected by Bogen.
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'The ﬁnique advantages of this a?proach léyvbe elucidated
via an”analegy. Tte development of the stendard\' ’
lntelligenceftestiné‘kit feg.the WAILS) vas.a-dr:iékic
inprovement over previous methods ef intelligence assessment,

'Rather than havinq each investigator utiliziﬁg his/her'oun

-operational- deftnit1on of xntelligence, a standard ‘set of

operations vas specifxed to leasure intellectual functionlng. It

~is worth noting that the theoretlcal def;nltlon of

"intelligence" ‘was not thereby lade explxclt- it relgxns a
rather- nebulons ‘construct, Rather, a leasure vas developed whlch

expllcitly opetat10nal1zed 1t -~and vhlch vas validated by a

/ combination of face (1ntu1tlve) validity and by its performance

as a predictor. sisilarly, the dilenSion'of "heiispheticity" is

'a rather nehulous one. A leasure 1s needed which will explicitly

operationalize it, and vh1ch mneets the requirements of face and

‘predictive validity. The Reasures of right—henlspherlc,abilityA

utilized insthis study satisfy the forler.reguirelept: the (;‘
present results begin to delonstratentheir fulfillsent of the
latter reguiresent ae jell.‘ | A

FP¥nally, it is snggested that nenrophyéiologlcel'evidence

lay‘prdvide-the most powerful validation of the CLEN latérality

nodel.irhe*nodel posits neurological events which cOnpect the

-~

observed eye movements and the concurrent brain activity. Should

"

FETNE

it be poss1ble to denonstrate lateralized neurophys1olog1cal

events auring CLEN behav1our, the nodel vould be g1ven firl

s

o

. s
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glpitigai support.“ﬁetection of such laterilized brain activigy
lith involve measurement of EBG,‘cerebral blood flow, or othet‘
_ snch indices of henisphet1c act1V1ty. V; 7 -
In conclns1on, the validation of the CLEN laterallty lodel
requires e11dence frol the attentlonal cogn;tlve, and |
vneuroph751ologzcal donaxns. The gresent study has reviened the k_j;;;w“wf

evidence from each of theqe, attenpted to integrate then into a

’coherent body of research, and presented new evidence in the

i —gogitive—dowain, While the question is-far-from settled, it is . =
reasonable to expect that investigation of these do;aiﬂs with
adegquately sensitive instruments will determine th§ validity of

the CLEM laterality model.

£




appendix 2

8,
S..
T .

8.

9,

12,

6.

E. ;ébandices

hg‘gggg guestionnajre,
) ~

ihat-is'the seaning of the proverb: a watched pot never

boils. .

blows no one good fortune. R

Make up a sentence using tvo fqrns of the sanme verb.
Tell me two verhs'begihnithuith ngn, -

ﬁhat_is the meaning of the provefb; a poor vorker blanes his

tools.

speli"§€§;£;§¢E£165ﬁ;"””””7*’«*”W”'”;"”'“ R

What is the meaning of the proverb: Call no man happy 'tili_
he'*\:ead. - 7
List two adverbs.

ghat is the meaning of the proverh. Lend};b&f n&ney and losge

iyour friends.

vhat is the meaning of the proverb: words shou

not éounted.

," i,,mﬂ,, e el J S o
: I 53
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¥hat is the neaniig'of the'ptoverh: nore’thaT:j?ongh is too

N

’Vhat is fhe“iéihing"vf “the ptovetﬁ’”i$:1s;a£>tll:itﬂd that ..

.-
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13.,§h§t isitﬁg'leaning'ﬁf the éfoiefhgrhejis ri¢h~rh6 has few
| vénfs;-

'1u-,néfine inflation., -

15. ¥hat is the meaning of the proverb: a rolling stong gathers

‘N0 MOSS.

O FO SR

o

i st 7 Rt b i S A SRR S 0 Mt s e
it :

A :”‘ 16;“H§i€”ﬁp“i“§éntéﬁéé“ﬁsiﬁﬁ“fi&'idféfbs."‘ I
17. Tell me tvwo verbs beginning with "R",
18, ‘#hat is the seaning of the proverb: the hardest work is to i
go idleo V
) 19, #hat is the seaning of~tﬁg.ptoverb: vhat saddens a wise man,
gladdens a fool.
20. Define the. wvord "ecomnomics®.
y
| v
< |
} :
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Agggndii B: The bangedngsg questionpaire,

1. ¥ith which hand do you @:aw?”Left;wRight;wﬂithér,4 ) %
2. With vhich hand do you write? Left; might; Bither.  +
3. iith vhich haﬁd do;you reiove the top card of a deck of §
- cards ;n deallng? Legg;jnight. Elther. T mg,ﬁfﬁ;ﬁfi;;:
. u, #ith which bharnd. do you use a bottle opener? Left; Rxght"
" Bither. | ., | T
5, With which hapd do you throv a baseball to hit a iargei?i
Left; Right; ‘Bither.
6. With which hand do joﬁ‘usera‘hq-neg?,Left: Right; Either. ) B L
V,I,L !itﬁ vwhich hang,do,zon,nsemﬁ,tnothb;néhlﬂheft;vBightrﬁ/— w5~rﬂ;ﬁw~w;—
- Bither, ) . | ’ ;
8. With which hand‘do you use a'5creuéiiver? Left; Right;r ;
‘ Either. S _ | S
9, With which hard do you use én éraser oh paper? Left; Righi;‘ g
Either.. A |
10. ¥ith th;ch hand do you use a tennis racqﬁet? Left; Bighi;. v . %;
A ‘ Rither, = | - - * L. %vj.
/;lel Aiitknxhieh—haﬁd—do%yon—nse—scxssors?gteft*‘itgkt*‘iither. : 5*

12, Bithgghighgh;nﬂgﬂn4;nn4ho1d4a4natch4nh1le/st:;k;ngfit1~Le£tT——4——v—'~?
Right; Bither., , o , i

13. With vhich hand do you stir a liqnxd? Left; Righgi_g;ggg;;,,,;;AW",EN

~ 55




<:%u. vith which hand do you carry your books\ or a book bag? Left;

“Right; Bitﬁer )
‘}5.'Do~yonfconsid§ﬂjydurse1f: 1eft-handéd; right-handed;

énbiﬂextrous(or aixed-handed?
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Aggendi;'g£ The rav data,

Columan 9-11: P,0,.T, ~accuracy (Score/flaximum x 100)., - ,
- Column 13-15: accuracy on P.0.T. parts'(Part 1/Part 2/Part 3). ;
Coluan 17-19: P.0.T. average response-time (1/100 seconds). E
Column 21-23: Street Gestalt accuracy (Score/Maximum x 100), ’ '
' Column 25-28: Handedness (Right-Left/15 x 100}, '

#
:
k:d

. -
-~

‘P‘e’n‘a'les‘:”‘o.rd_ef' S
010 €80 096 989 765 085 #100
020 079 085S 878 398 074 +093
030 080 085 887 962 081 +087

.040.033.078 687 308 085 =087 . ... ... ... .
050 088 100 939 320 085 +093 o : :
060 039 063 368 476 085 +093 » | -
070 085 096 899 251 081 +087 , i
080 067 085 788 268 085 +093 | : o :
090 061 033 889 437 063 =027

100 020 078 768 288 074 +007

110 013 078 678 322 067 +100

120 092 074 857 534 083 +087

130 050 081 868 370 085 #+087 |
140 €85 078 687 280 033 +086 - ) S L

Penaies; Order 2

150 050 093 379 380 096 +087 o
160 100 081 985 u48 081 +080
170 035 074 866 186 089 +100
180 023 089 969 244 081 #+100
190 100 089 978 353 089 +087
200 035 0R3 566 206 070 +073
210 030 081 886 518 081 -087
220 095 085 779 377 070 +093
230 090 081 778 233 096 +087
280 045 081 877 256 078 +073
250 044 074 767 263 085 +087 ’ :
260 0682 037 1:4 425 078 +087 ’ ' -
270 050 093 979 518 078 =100 ° ; :

280 076 089 978 303 074 +093

'hfjl
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~

fgggggg;;.c-ﬁgggtinggg.

flales: Order 1 -

291 074 078 867 335 085 +093 - |
301 020 093 979 307 079 +087 | "'f
311 093 093 988 427 085 +087 ‘
321 086 100 999 337 089 +093
331000 7081 778 451089 =026 ~
381 085 074 767 620 077 .+100
351 015 078 867 344 081 +087
361 025 078 768 384 078 +080
371 071 089 888 355 089 +093 R
--381-020--078-966-361 0704087
391 043 093 979 293 078 +087 : ~

e ST i A

Bgles:'Order 2

401 065 081 778 349 088 +080 T e
811 035 096 989 310 071 +100 ' E
421 018 093 979 366 092 +073 ,
431 075 093 898 317 093 +067 ' S . S
841 0BO 096 989 325 093 +093 e - i T
451 013 078 687 286 096 +093 ' R
" BBY 012 063 575 44 077 +073 T ¢ '
471 069 100 999 591 074 +093
481 100 093 988 586 093 +080 o .
491 074 070 757 344 078 +067 - , I
501 0848 081 877 229 081 +067 . '
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