CANADIAN THESES .

“a

[

THESES CANADIENNES

e . v

NOTICE

The quality of this microfiche is heavily dependent upon the
qualnyoftheongmalmwswbmfﬂedformvcroﬁknm Every
thasbeenn'oadetoenswemehogheetwtyo#reprodm
tion possibie.

if pages-ate missing, contact the umvers:ty which gfanted the 7

degree

AVIS |
Laquaiﬂédeoettemacroﬁchedmndgrmmdelamnalné

de la thése soumise au microfilmage. Nwsavonstomgipour'
assurer une qualité supérieure de reproduction. -

’

Sl manque des pages, veunlle; oommumquer avec l'umver-“

sité qui a conféré e grade.

’Sanepagesmy:r;éve indistinct print especcauy if the original
pages were typed with a poor typewriter ribbon or if the univer-
sity sent us an inferior photocopy_.

Previousty copyrighted materials (ioumal articles, published

tests, etc.) are not filmed.

Reprod!:cuonmhmormpanotttnsﬁknfsgovemedbyme
‘Canadian Copyright Act, R.S.C. 197’0 c.-C-30. Piease read

ﬂteatjmonzanonformswhochaccanpmymcsﬂmcs

Laqualnédm\prewondecena!nespagespeutlaassera
désirer, surtout si les pages originales ont été dactylographiées
almded'unrubmuséousnlunwersnénousafaitparvemr,

) ”'une photocopie de qualité inférieure.

Les documents qui font déja I'objet d’un droit d’auteur (arbcles
de revue, examens publiés, etc.) ne sont pas microfilmés.’

‘La reproduction, méme partiefie, de ce microfiim est soumise

alameer\wennewledfoutd’atnw SRC 1970, ¢. C-30.

’ ‘Vewuezprendrecomwssanoedesformulesd’amorisaﬂonmn

aocompagnent cette thése.

‘i.

THIS DISSERTATION
HAS BEEN MICROFILMED

. LA THESE A ETE
MICROFILMEE TELLE QUE
NOU&LMON&REGUE—

__EXACTLY AS RECEIVED

N 339 0. 86/07)

Canadﬁ



i 0-315-28319-% —-
/ ‘ 7 | 7 7 o B
v of Cansda "~ du Canada - - ON MICROFICHE swl MICHUTICHE
TIILE OF TRESS/T1aL OF LA Trise__The EffECtS of Attgnnonal Bids. and S&Jects Strategies:
- A Pure Versus Mixed Presentation Comparison ' A
a > - - i : (
UNIVERSITY /NI VRS e Simon Fraser Univers ty - o
WAS MRESENTED/ o
it H %‘tﬁtﬁgﬂt e st sut Padsenrip __Haster of Arts
: ]983 ,
YE4R THIS DEGREE comuuoumll 'ouunmﬂcl GRADL e —
NAML OF SUPERVISOR/AOM DU DIRECIEUR UE THiSL . .QnJobgrt Le.y__,,,:_ e SR

Permission .is herdy grantcd 1o the NATIONAL LIBHARY OF $usitorin ifeon ‘r.lv T Lapréd r 47+, -I'lt”dl‘r'.'r‘l", h, Bwyp“

~CAIJAbA 1o microfilm this thesis and to tend or seil copies, ?)U( m\[m,‘h\/‘l U CaZiC A o wucrel thmer cetle thdse

f ] ’ o e [Qr'lf-ll'l oy e \-'u.lh s veemiat e v du iln,
of the film. : - . o : '
1 author 1eserves other Pubhﬂhv" “9"‘-‘- ﬂ’\lﬂmmr the im0 0t co b s by publication. o
JaWC au . . -
hes s ny extensive extracts from 1t Yy Le gtsntedd of s thes- hdseng o iy teab oot oo doreent €11e ur
thesi ! . » ! 7
k Y tr” i ’ bttt e ek lsos s Feate s tign Coeite ds "3
: autlyi’s wiitien §v et s (N, o ittt it sy 7 , 7
vise repredeced without the _ - 7




PURE VERSOUS HIXBb"PRESElfAIIOI CONMPAR ISON

b’ * & B N P

THE EFFECTS OF ATTENTIONAL BIAS AND SUBJECTS® STRATEGIES: A .

.. Conrad sowden

"B.A., Antioch University, 1978

THESIS SUBBITTED IN PARTIAL FULFILLEENT OF .

—~ 7 THE REQUIRENENTS FOR THE DEGREE OF
BASTER OF ARTS

in the Department

5 ;
B
«ﬁsychologiﬂ

CD Conrad Bowden 1983

SINON PRASER UNIVERSITY

. August 1963

-

All rights reserved. This work may not be
reproduced in whole or in part, by photocopy

©or other means,; without persission 6f the author.



S — ~ APPROVAL

Name: Conrad Bowden
Degree:  Master of Arts L

Title of thesis: The Effects of Attentional Bias and Subjects'

Strategies: A.Pure Versus Mixed Presentation

Chairperson: Dr. Payl Bakan

Senior Supervisor

,9<ri-v ‘RZ, "mn,i

e —— s - ]
Dr. John Connally
External Examiner
Department of Psychology
University of British Columbia

ii

~ Date Approved: M )’8/ 33



s

PARTIAL COPYRIGHT LICENSE

l hercby grant/to Sinon Fraser Uﬂlversity the right to leﬂd
my thesis or dlsseftatlon (the title of which is shown below) to users

of the Slpon Fraser Unlverslty Library, and to make partial or single

coples on1y for such users or in response to a request from the llbrary

__of any other univérslity, or Mmﬂmmﬂﬂﬂwmﬂm

e e A_.A.guu_._gmp e e i oA A e £ Somnt 4 St A et tnson AT e e o

»b@ﬁalf or for one of its users. | further agree that permission for

multiple copying of this thesis for scholarly purposes may be granted

"or publication of thls thasls for financial galn ‘shall not be alloued -

wlthout my ‘written pernlssion

-

e
g

. o o S R S e
_Title of Thesis/Dissertation: S o

S't‘ratggjes: A Pure Versus Mixed Presentation CMn |

7 - Author: ALECE e e gy
. K

(Signature)

Conrad Bowden
(Name)




Attentional btns thoory'vas tested by ptesoatilq tvo -
percep tual taxkt of kaoun and opposite aty-uetty. in hoth a pure

and in a mixed tashioa. Forty ttqkt handed sales, with mo kuowl o

————— : msitistrtiity—ia—tttit*titcﬁittt*ftlii}*‘pttttttptftd*ii*i

reaction time experiment utich 1nvo1ved naming either a shounv

 color or the angle at which a line was m:ims,tatetl-7S|m:ju::t,.'fi o

basis of the cognitt:e strnthy they toportod B.pl@[iBg‘fOt tha -

line orientntioa task.

. o L ",, .
Data ahalysis revoaled no siqnificant helisphetic

diffarences uith eithcr stisvlaes type. This t08l1t 13' |

sntpritfngy sincu‘tt-‘cciur‘ttitiq task s patturatia”to ‘be the

best non alpha-unletic left Iateralized stilulns available.

Further, no signiticant chalqes in asysmetry nero moted for

oithet stimalus 1- a pure it:sus nixed procontation conpatis.n.

The initial lack of asy--qtries ptecludcd coament on attontional
"bias theory based epan 11 ‘absence nf‘ckrlqc 18 pu:cﬁptitl

asyssetries. Inclusion of strategy qto-ps into the anqusin ‘

revealed significtlt diffarclcos betnean qtoups 1n tespoase time ]

did the tecoqnition strategy gtoup on the line task. rinally. a

"within gﬁijgggglﬁig;n_;anl1sisﬁnnsﬁnadaginpnssihla_hqvntda;

111‘



o~

"

7:effects. It is teconnended that only "betveen qroup' designs be

used in future pure versus mixed presentatioa cqnpatisons. In

the between group dnalysié’colérs presented first produced

faster tesponse tises on both lines and colors. This result may

be due to an increase in confidence due to different task
difficulty.

Discnssion focuses npon coupetxng explanatIOnS‘ ;Lthc

ST

- effects. The lack of henisphetic differences and prasence of

order effects are seenm as indicative of the fraqility of

perceptual asyametry effects.

iv
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. V'I;‘figtqiactibh’

N a

Significant differences in faunction and capability have
been demonstrated between the cerebraJ hglisphéres (Springer &

Déutsch, 1981; Segalbﬁitz, 1983.) For most people; the left”siderm”

=

. of the brain ‘has a sequential and analytlc cognitlve style that

makes it efficient at processinq verbal 1nfornation. The right

P

side of the braln has a global and synthetlc style that makes 1t'

efficient at v1sna1-spatial tasks. The bicameral nature of the

Ce

brain has been known since Broca's and Jackson's iork in the ¢

‘nineteeth century. Extensive study of the propérties of the

sepatate halves of the brain has been carried out primarily over

the last twenty years.

4

. Recent laterality ’féS'e'a'rC'h”*ha's*'"p rimarily demonstrated T

.

perceptual asymsetries for varibns cognitive tasks. These tasks

are usually classed as verbal or viéua145patial in nature. Fot~

example, a left he-igphere advantage has'beeq found for the
recognition of coni?nant-vouel pairs (ci).(cf} xinnté; 1960);
" while a right hemisphere advantage has been found for the
WIOCaiization of a dot ih spacea It shonld be noted that it is

the spatial qualities of the task and the ease uith which the

- -

‘task is lahelled which determines which hemisphere Hlll'have the

'processing advantage. For eialple, letters drawn elaborately can

be construed as a pattern recognition task (Bryden, 1978), while

a line :ecognitlon task involving easily labelled horizontal and



vértic;l-linés can be éoﬁsirﬁéd}aéméilabelling task (Unilta,

Rizzolatti, Marzi, Zamboni, Franzini, Camarda, & Betlucchi;f
1974). Because a’gteat'geal is known about the processing of
cognitiv%—perceptnal tasks it is nourpossible to select tasks of
a kpown functional asyametry. V

A functional asymmetry exists when, for most people, one
hemisphere perforas “better” (i.e., faster or more accuratel;):
than the other heaisphere at a phfticulég task. In spite of many

studies demonstrating such performance asyn;etriesjdux-knduledge

of their relationship to the brm'sorcaniz'ﬁﬁ‘fe"ins
relatively limited. ohe‘theory of the telationship.betueen

perceptual ;;ylnetrges and the brain's»oréapization is thag‘?l
perceptual asymmetry directly informs aus aboht the location ot

the involved'processing unit. That is, a left hemisphere (LBH)

advantage on a particular task tells us that the' majority of

However, alternate explanations for many of these perceptual
asyametries exist. For example, it may be ?hat individual
subjects' strategies could determine the observed asyametries
(Bryden, 1963). Por instance, Gazzaniga (1978) found that
instructing subjects to use either a verbal btla viéua1>5ttategy

for deciding vhether a nnilaterally’ptesented probe was part of

- processing for that task is carried out by the left hemisphere. =

a memorized set influenced the observed asymmetries. '

Alternately, it could be that perceptual asyametries réf;ect an

attentional bias, as theorized by Kinsbourne (1970, 1973). In

brief, Kinsbourne proposed that the activation of a particular

#



processor would differentially activate the contra-lateral

sensory fiélds ptediépoéigé tﬂeiAfd perééive subsequent st}luli"
more efficiently. (e.g., activating the verbal processor in the
left hemisphere would increase attention to thé right visual .-
field). Because of the existence of £¥ese conpet#gq > h
explanations, one cannot conclude that demonstrated asyiietries
reflect cortical organization. |

Better understanding of cortical organization can be

achieved by controlling for subjects' strateqgy effects aha

attentional bias. One such approach would be to study the

rintertelationships of performance on more than one.asymmetrical

task. To date most experiments in laterality research have

investigated functional asysmetries on only one task per subject

group. Some experiments have investigated performance on two or
more asynletricalitasks, but usually with the tasks presented
seperately as pure blocks of experimental trials. However,
presenting puré blocks of trials does not rule cut either
strategy effects or attenﬁioﬁal bias as explanations fdrfany
oﬁserved asymmetries. It is conéeivable that a'subject changes
cognitive strategy or bias fof'each different block of stimuli.

A feuw studies have controlled for these effects by randomizing

the order of presentation of the stimuli. Randomization made it

impossible for subjects to predict the type of subseguent

stimuli and develop a systematic bias or strateqy. The present

experiment adopted a similar randomized strategy.
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The ptesent expet1lent was undertaken Hith the following

goals in mind. First, the expetinth would provide information
about the indi;idual B;YIIQtIieS of the petcéptual tasks.
Reliable right henisphere cogniti;e tasks have been notoriously
hard to find and some promising studies have proved less useful
than antlcipated because no tight hemisphere &synletty wvas
Vachieved with the task in question  (cf. Hellige, 1978). ‘Second,

the expeti-ent would ptovide 1nfornat10n about attentional bias

and subject strategy effects. Third. the experiment would

provide ‘information about thaunsia;ihﬂ:nifaieias¥;1e££¥19&wéfWﬁ«faf:fxf

s

another and infetentially about cortical organxzation.

The background to the issues and experilental pnrposes
raised above is coq51dered in the follouing sections. The first
looks at attentional bias theory and the evidence for and

against it. The secoand looks at snbject strateqy effects.

Pollouing these sectlons the hypotheses are presented.

Asssagigaellﬁie§ Ibheofpy

One of the most important advances in-laterality research
was the application of the dichotic listening technique to the

study of hemispheric specialization {(Kkimura, 1960). From results

obtained using this technigue arose an alternate explanation for

the pg;;eptgg;ﬁas;n-gt;ies,!Li;h4hAd4hggngnhininadﬁltihglisna1
presentations since the early 1950's. Previously it had been

proposed that the left hemisphere advantage for the perception



and identification of language was due to the fact ve read fros

-

left to rigﬂt. This pfoposition Was known as thé gi;gg;;gggl
scannjing thif}y..ihen, houever. Kilura(1960) found a right ear

.advantage for auditorally presented verbal -aterial the

directional scanning theory proggd 1n;dequate to explain the
Vresults.ﬁcbnséguently, she prqpoée@aphAt came to be knoun as the
§;;g;§1;gl'théory of:perceptual asy-letries, which states that -

the obsérved asylle;ries”ueré present because of a more ditecf

linkage of the tight'éar to the verbal process%F/tﬁ\i?e,left

hemisphere. iﬁen”tﬁsfé=auﬁf1&%ef=eiat¢eaa%+toaa:wefe:4isea#ere¢tfi::j:fa
to be l{ie readily comprehended through the left ear, the o
structural,thebry was also found explanatory (i.e., the‘iaft ear

is more directly connected’anatOIically vityAthe right

he-isphere). Thus, uhen xinsbourné (1970) proposed the

atgg;;i 2l biag theory it was COl-only held that perceptnal

asynletries vere due to a lnteralized processor uhich had the
most direct links with the contralateral sensory systeas.
‘Hhile accepting the localization of specific functional
abilities, Kinsbourne argued against the belief that asynnettie#
were due to’a\lote direct a&itqlical link. His‘refutation of the
structural theoty was gdsed on the fact that the additional time

for stimuli to be rerouted through the other he-ispﬂere was only

a fev ¥icroseconds and hﬂwwﬁﬂmﬂﬁww
longer asyaietfieai—ﬂe%a1s1—ieeofdiag—to—atteational—hies

theory, stimulation of a particular part of a he-isphere

produces a more general activation that spreads within that

b4



. hemisphere, and at the same tine results in an. inhibition of the B

‘contralateral hemisphere. Thefgene;al activation Hlthln &

henisphere has vatious -anifestations. One consequence of such

-

activity is that" an orientatinq response, ‘such as turning the e
~ H_;

head, occurs contralateral to an activated helisphete. Thus,
verbal thought (a left hemisphere process) results in a

spontaneous movement of the head tovards the right. Another

Tesult of a general hemispheric activation is that saccadic eye -

movements proceed contrelateral to the7activaied he-isphere.

. rhe -ost i-portant ptediction fto- xinsbourne 5" theory is

that the visual field or ear opposite to the activated
helisphere voﬁld be‘differentially sensiti;e to ipcb-ing
' stimuli. Thus stimuli presented to the right vispal field or
right ear during or Jnst aftet verbal processing would be better
perceived because that visual field or ear would. be sore .
activate&fthan thefcthef‘ Siiilafif,—aatezialAp{esentedAtefthem\u;me54;”
left visual field or left ear would be better teceived’during or ‘ |
just after,tith hemisphere activation. Thus, regardless“of the
type of stimali being presented, .a visual field advaeiage is
obtained by the differentially gptivated he-isphere. ”

| One conseqnence of attentional bias theory is, ;hat if

stimuli are presented in pure blocks of trials, an asy--etry is

obtained not because of a structurally “shorter* distance

travelled to the processor, but because the processor -

"differentially prepares the contralateral sensory systeas. Thus,’

~ Lo

presenting stimuli in blocks perpetuates an advantage for one



| 'Visual field over the Othet.”w

. [1nsbourne s theory then, ‘differs. cousiderablyfron

Kimura's, prlncxpally in its e-phasis that pe;ceptuggk

asymmetries are 3 produCtlof br;iﬁ»functiénv:athé;.th&p

structure. Two major i-piicﬁtidhsrdf-strucfuraf theory ;fé'
;;consiéfent with attentional bias theory. The first ofAthésg is
that the Qirectiop of theiisual'field‘(vrjQifference;hdicéieﬁ
which hemisphere is specialized for that task stimuli. The - -
sécond major 1lplication is that the/laqnitude'of the vF

,”diffetence is siqnificant and teflects the degree to uhich a

hemisphere is. specialized. Because the ilplications of

Kinsbourne's and Kimura's theory are so different and provide

for such differing interpretations of existing data, the deqrge

to which either is correct is of considerable 1nteres§. |
Kinsbourne's original forlulation of attentional bias,

‘theory in 1970, was’ acco-paniea‘by“a ‘series of experiments based —

on a concurtent le-or] load patadigl. This strategy requires :

subjects to memorize a series of words; it is assumed that such

verpal memory activates the léft helispheré. ;insbonﬁne

tachistoscopically presented small squares, such that oane side

vas alvays centered on a centtal tixation‘point._On one-half of'

the experimental ptesentations a gap would be present, with tbe'

location appearing equally often on each side of the square. On

each trial subjects.uere reguired to say whether or not a'gdp

wvas pteSeat. Two conditions of the experiment were run: ohe.uith

a -e-ory load, one uithont. The results of the no le-oty loaa

i



condit1on shoued no VF advantaqe in accuracy at gap detection.

Ihe”results in the memory load ccpditioq shosedva RVF advantage,‘

, supporting the proposition that the verbal task activated the
“leFt hciisphérevand and created a bias towards the RVF.
" Subsequent replications of Kimsbourne's memory load

experilént have been equivocal. The results obtainédﬁseeg to

‘depend at least partly on the degree to which the experimental =~

task was previously lateralized. Results were QGﬁétaIIy*"’
favorable when the task was nentral (cte. Spellacy & Blulstein,.

. NHWAJSIngnnd,cgnttaglfuhen a more cleatly lateralized task was used

ﬁ

S

(cf.»Rosen,{1973), suggesting that an asylpetry due to
- ) Ko 8 ’ S - 7 ) C
ghattentional bias is less powerful than an asyametry due to a
. j - ‘ ,
" lateralize@ processor.

In other replications, résnlts uithin an !xPeri-ent- ere

v'eguivocal. For example, Hellige and Cox (1976), found inckeased

perfotlance ch a spatial task uhile holdinq ‘nouns in lelory but o

better performance in hoth VYF's uhen the task was verbal.
Further, some attempts to diccctly teplicate Kinsbonrne s
ptocedure vere not successful {Boles, 1977). o
rhe~size and ditcﬁ}ion of an attentionalcbiaS'effect was
also found to be influenced by the amount and type of iclory;

load. Hellige, Cox, & Litvac (1979) conducted a series of

Wﬁ,gxpaxi!gnxgh;p explore the effects of diffetent Remory loads.

~ They found no efféct due to a concurrent~visual—Spatial load and

varicble effaects Qith different verbal loads. Of two, four, ahd.fL

six noun memory loadc, the six noun load ptoduced the resnlts

~ - - - - - S -




most consistent with attentional bias theory. Bellige et al.

concluded that seaory load was a coaplex factor, the effects of’
vhich conld not be de;ineated Qinnly. Othen reseatchers.have
,nonclndad‘that cnnturrentane-oty\IZE, perhaps, not the best vay
to test attentional bias theory (Allard & Bryden, 1978).‘dne'

reason for this assertion may be that the task demands are so-

= different in the 1oad,vetsns”novload,conditions;,x,W,,”,, R

p:iiiig’éhé”ia-iéﬁsekéé by using fixation points

chatncterized as verbal Ot.spntial is another étrateqy used to

mtestﬁattentinnnl“hinsmthgp:1, Differential priming is

n'acco-plished by requiring a report of the fixation point before

a response to the perceptual task. For example, a change of

fixation type resulted in a change in the asymmetry for

‘preceiving tvo digit numbers iiétshnet,‘fho-ael Callqyay,1977).

" The task before saasipulation had a tight visaal field advantage,

ﬁyet, sith a ‘shape identificat;on as a fixation task the visual

field advantage reversed.
,Reseatcheté atteapting to test Rinsbourne's theory have
also used mixed and mixed versus pure presaentations of

cognitive-peceptual stimuli. In a pure presentation only onme

‘stimulus type is shown in a block of experimental trials, while

in a mixed p;esentation two or more stimulus types are shown

-~ interspersed in each block of trials. The mixed versus pure

preseatation coaparison is a technigque which holds promise th‘

laterality research as a whole. Mixed versus pnté'ptesentntions

-

provide sore inforsation than mixed presentatidns alone, since




ek
¥
: .

S - S

F

they allow a conparison,ﬁetueen the results of two .éthod§ p£’

w

. preseatation. -

'Bouevet.sgiied versus pure presentations haveynof bean'

undertaken as often as mixed presentations alone. One reason for

' onlj using a sixed présentation is because °§ the additional

'tiie necessary to run the comparison set of stimuli. Another

~reason is the nanne: in uhichfjinshonrne o:ig;nally stated his

attentional hias hypothesis. At the tile. he emphasized that in

a sixed 1list presentation only one visual field advantage would

) , ,
e be . present, since only one hemisphere would be dominant (the

other hemisphere being inhibited), or else no dominace uould
emerge., Therefore, -nch of the subsequeqt reseg;ch using mixed
presentati%ns, focused only on demonstrating that tuo-
asymmetries. could be simultaneously obtained. Thus Day (1977) ,

Kalllan'(1977),'and,ﬂanni(1978) allhde:onstrated,duél ok

‘asymmetries, dissociating verbal and visual-spatial effects

within a mixed presenfation.'

"It is important to note however, that in no case did Day

(1977), kallman (1977) or Haun (1978) use pure trials as well as

mixed trials. Therefore, no comparisons were possible between
: the size of the asymmetries in the mixed trials and the size of
the asymmetries in the pure trials. The studies by Day (1977),

,Nﬂﬂumxallnan,(JBJI}fganngﬂnnn_jlﬁlﬂl,eiiggilgelv challenged

R Einshourne's strawsan hypothesis that all petceptual asyn-et:ies

are caused by attentional hias. They d4id not rule out the

possibility that attentional bias may contribute. at least

10



partially, to an observed asyametry.

One study using both -1xed and pure ttials found a left
visnal field adiantaqe fot the recoqnition of fozls nith pnre
presentation and"a right visnal field advantage for the same
task with a mixed presentation (Helligg. 1978). rhus Belliqe’s

exberilent supports attentional bias theory by reporting a

o ~change ia,asyilétr},uithmaﬁchAAQe from pure to mixed list

presentation. It should be noted that upon exasination of the

results of the mixed trials omly, no dissociation of verbal and

f7;;isggLﬁgiigg;sucanuhegsgan,flngxigh;?henisphg:gﬁgglggg;r1 with

- the visual-spatial stimuli exists with the mixed list

presentation.
Researchers in general have often had difficulty in

achievin@’conSistent visual-spatial asyametries. Thefefore, it

is possible other researchers usPyg only mixed lists also failed

Vto dlSSOCiaté 'erhal and 'isual Spatial asy..etties and decided I

k4

' they hnd falled to use a sufficiently lateralized sti-nlus. Had

they also used 'a pure presentation ‘they might have found that

they were recording a change in the direction of asyametry

~predicted by attentional bias theory.

,mvu_;heo:}*A:EegdennnstthtiQngnignppnsingvns;nlgtxigsgi;igixgd

" In sullafy,.concurrent menory load, priaming and mixed

presentations have all been used to investigate attentional bias

presentations has disproven Kinsbourne's stravman hypothésis

that attentional bias is the only factor contributing to

perceptual asxnnetries. On “the other hand, with non—lateralized

- »
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stimuli and with some types of memory load, attentional bias is

a valuable explanatory theory.

therresnlts of stﬁdies nsi;g nix%ﬁ preseniafions have
challenged Kinsbourne's theory, altﬁéﬁéh the only étndy;to havé
used both pnre'aqd aixed presntétioﬁs aid find,évidence of a
directional shift in‘keeping with Kinsboune's prediction;.
4&here£ore; it 1srpossibie thatwdirectionalrshffts occurring in_
thé pfhérVexﬁefiiénisrugingrii?éd pfésent#fiohs were dndeiéétéd‘”'

owing to therlagk of a pure presentatioﬁ comparison.

R r—f—,—mf—namzﬁgn&m;ggfmm,mepm ) S
asymmetries to secondary variables such as degree of pathoiogy
or cognitive ability,ras well as to brain organization itself.
Therefore, it is important to know to vhat extent attentional
bias\inflnénces the measurement of perceptual asymmetries. To

parily ansver this question the ptesent experiment sought to

‘detect any shift in asymmetries fros a pure to a mixed
presentation. This research is consistent uifh a model of brain
processes which Eon§iders an explanation based on a combination
of structural and functional faétors to. be more &ccqrate than

either alone.

ssbject Strategy Effects

B

.. subjects employ “strategies™ to solve perceptual tasks.

Such strategies affect perceptual asyammetries. A strategy can be

defined as any mon-universal aspect of cognitive-perceptual

’
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rprocessing. rhis defiﬂition includes both physiologically based.

i

hence consciously uncomtrollable difietences in approach as well .
as conscfousli lonipulahlogiiod sets. The above definitiom may

be controversial, as 55;9 psychologists may prefer to reserve

the ter-‘sobjéct s:rotsqy only for comsciously lanipﬁlable‘taék
approaches. The lOté.general definition used hére reflects the}
diffic&lty in dis/tinguishing betueen ph;siologically and’
consciously ordained strategies.

In comsidering subject sttategies one can begin with

—e;tensiaa5~oiwthswsnclisgdmcggniiixa,sx;lg_nf,ench'hgpisghe:g.7jiii:f”fi

Thus thj}e is a basic duality of strategies. One beinq holistic,
si-ultaneous,,globalrand visnal—Spatial, the other being
analytiCal, liﬂear,'piece-;al and verSal. Other.
characterizations of the left and right henispheres have also

been squested. Xinsbourne (1983) recently suggested that the

left helisphere was specialized for approach "and the right
hemisphere specialized for avoidance. Kosslyn (note 2) sugqested
the left‘helisphere identified parts while the :ightrhEIisphere

| located the'patts'on a spatial map relative to one onother. Day
(197?,,1979) has extended Pavio's work on high and low imagery
‘memory to a laterality paradigs (Pavio, 1968). Others have

e;trapolaied from -a duality of information processing styles to

aréaalit}~e£mbeha;io;sTgbelie£s1\and4e1en4L;pasloiiconscionsngggl;l,

Laoganlglahiigﬂznsigin. 1972) . Consider, for example, the

concept of hemisphericity.
~7J
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predictably and preﬁo.in@ntly on the processes of-one-half of
the brain (Bogan, 1969; Bakan, 162371 Ptototypical‘thlnk;nqr
gtyles or strategies correspondigq to a right brain, left brain,
or bqlanceﬂ'h:ain are hypothesized. Evidence of hglispheticity, 
has*been.songht at the cultural, professional and indivi&ualk
levels. Thus western culture is hypothesized to be predo.inantly

left brain. uhile the Bopi Indian and rntkese (Polynesian)

cnltures are hypothesized to be predominantly right brain.

analjtical'uhile the pri and Turkese cultures ;re highly-
wspatiil. In a professional and educaiional cdntexi} enginéers
and science majors are hypothesized ES be loré left helisphete,
while literature and humanities sajors are hypothesized to be

sore right helsiphete. And, on an individual 1evei; some

1nd1v1dnals are ptesnled to use a tight helisphere thihking -
style or strategy, while others use a left hemisphere thinking }
style or’ sttategy. It should be noted that the concept of
helisphericity. at all its levels, is controversial and perhaps
reptesents simply the -etaphOtic extension of fnnctioaal
be-ispheric ditferences.

tfraditiomal comceptions of individuel diffepces have also
tﬁ@ire;atedtﬁspee%{%épa%tetasoi;helispheticactilatinﬁnr
4ut1liz&tion;f!lo::aean;441§13l+4ﬁnnzaligt (1981), and 6thets

have proposed relationships between the major psychoses and

laterality. One such theory argues that schizophenia is

14



associated uith an overactivated left henisphere, while nania is

associated with an overactivated right hemisphere. Related
¥dresearch b)'Johnson_a Crockett (1982) explored the chénje inr
cognitiye perfo:-ancé associa;ed with an inproveient in

psychiattic illness. Several personélity Qatiables have also .

V,been related to laterality. Obsessivness was associated with the
left helxsphere and- hystefia with the right helispbere by

Smokler and Shevrxn (1979) thle field dependence / independencek“w”

~

has bzen associated with right and left hemispheres respectively

' (*éa riton, no%&f#pi&aa—&&i&eﬁﬂﬂﬁhenmni&ﬂd:um&e:@;ielp,n,%,'f,
have been associated ﬁith a rise ih the lével‘of actiiation of
the left hemisphere (Tuéker, 1981; Tyler & Tucker, 1982).°
| Thus a large nu-berrﬁf variables (e.g., anxiety)'are
N

hypothesized to be associated with some, particular pattern of

hEIlspheriC activation (e.g., differential thht-left alpha .

—_ [

ratios). !et. in general, postnlated zelationships hetueen a
grouping variable and a measure of brain o;gan;zation remain
vqnestionablé with no comsistent pattern of results emerging.
Subjects selected on ‘the basis‘df any of fhes&(variaﬁlés are
assumed to result in %foups differing on their approach ’
(strategy) and hence ééfforlance on cognitive-perceptual tasks.
For instance, the relationship betwveen fiéid dependence and
laterality-is the most researched of all the personality

- dimensions. A recent revievw of all of the available evidence W\»

finds that no systematic relatiéﬁship can be discetned;

althongh, several individual studies report significantwﬁn67“77,




contradictory results (Carlton, note 1).
| The relationships between many of*these'snhjectgstrtteq1~—fr-—wW~
variables (suéh as field dependence) and brain organizatiqn are
guestionable. L}keuise. the nature of the relationships betueén
suﬁjects' strafegies and perceptuai'asy--etries is unknéun. ,v/)
However, there have been some percaptual asylretry experiments
that hﬁve also directly investigated subject strategies.

Hellige (1978) suas up half a dozem such studies,bf;noting
that groups of subjects who were more efficient at some aspect
of verbg}_processing shovwed either no visual field effects or a
reversal of the erpected RVF advantage for yerbai léteriéliéﬁd
LVF advantage for visual-spatial -aterial.‘rhg‘qroup of éubjects
weaker on some verbal proce551ng criteria showed the
prototypxcal pattern of results. Helllge S summary provides
evidence for the assertion that cognltive-perceptual asyametries
vary aceordingrto—thewstrateqywused.,Tbatwis,increaseﬁ 1erha1",rr,,m
ability and an in;erred increase use of verbal strategies,
resulted in different perceptual asymmetries than those shown by
subjects less likely to be using verbal strategies.

The subject strategies considered above have been
identified according to behavioralrcriteria; That is, a

particular strategy is associated with a particular set of

bebavig;é. For example, prototypical asymmetries are associated

with lower verbal ability} By and large,these behavioral markers

are assumed to be products, that is, a result of the

individoal's brain functioning. However, relationships betheen‘

¢

e~
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hemispheric asymmetries and the level of process canm also be =

explored. In contrast to the products of E‘BtEIﬁTé“fihctionlng
the prOCess‘of a brain's functioning is immediate and directly
related td an ongoing task. As an 111u$tra£16; o£ the differehce
between process and product, consider the beha;ioral
‘manifestations of an obsessive personality and thevthinking
style of that personality as delineated by Sh;pjro (1975)« Thus
different hemispheric aSyl-etrigs may manifest themselves not
only through behavioral markers, but éhtongh }he type of
cognitive prdceés which is téported. However to date, little
evidence has been gatheied of An individual's conscious |
processes as they relate to helispheric asy-letriés.‘

Thus, it may be instructive at this point to consider the

manifestation of subject strategies at a process level.’

Subject strategy effects can qenetally be divided into
volitional ?nd nonvolitional types;’ﬂonvoiitioﬁal'effectswa{er
those in which a henispﬂere is diffe;entially activatfd through
an intentioral or unintentional act not deliberatly designed té
influence the experimental outcome. For exaiple. if anxiety
affects asymametries, it ‘follows that a person havingAunQne

perfbriance expectations, is likely to become anxious in an

experimental situation, which will influence the observed

asyasmetries.

Yolitional strategy affects are those in which a more or

less conscious orientation directly effects how the stimulus is

processed. Thus a subject might decide to look'at an isolated

&
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facial detail on a face recognition task rithet tha;”ét tﬁéﬁ

enfire'gestalt. The foilouipg example illustrates both
volitional andlndnvolitional effects'for the same task. ro; a
line orientation naming task a noniolitional effect would occur
if the subject mentally rehearsed the.names of thé lines to be
reported. A volitional effect for éhe same task would resalt
from decidinqruhether to compare the shown line with A lelgfized
line or with a grid constructed with a mental proiractor.  i

A few studies have eipetilentaily manipulated volitional
investigated whether subjects can consciously adopt qltetnate
strategies. Subjects were instructed to use either an iiagery or
a verbal strategy for decidingvuhether a nnilatétaly presented
probe u;s part of a previoﬁslf“ielorized set (Gazzaniga, 1978).
Cognitive set influenced the observed asymmetry. For exasple,
wvhen subjects wvere instructed to use a visual strategy a left
visual field advantage was found, while those instructed to use

[y

"a verbal strategy showed a right visual field advantage. These
. B
results indicate subjects were freely able to adopt either a

4

visual or a verbal strategy as instricted. In contrast, Bryden

(1983), demonstrated that subjects also mighkt not be able to

deploy strategies they are imstructed to use. He used sentences

such as, “The circle is to the right of the square and below the

triangle“” as well as viRual representations of the sanme
relationships. Bryden reports that regardless of the
instructions diven,‘and the manner in which the stimuli wvere

P
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'presented, subjects changed the task to nake it 'lsual or verbal

as they preferred. Individual preference for a strategy overrode-
the instructions they vere given..Perhaps the greater difficulty
of Bryden's task was a factor in the differemt ocutcomes of the
two experiments. His task demanded that relationships rather

than simple identities be maintained in memory. The greater
difficulty nay‘haveriﬂcreased subjects® needs to use a -
‘characteristic vay of dealing with information. Interest;nqu;'

in both experimeamts comscious strategies were associated with

the differing visual field ad!antages- S e

Other researchers have postulated that different visual
field advantagesAmay depend upon the ease with which avstiuulus‘
may be verbally labelled. For instance, a line orientation task
usinq‘horizohtal and vertical lines yielded a RVP effect, while
a similiar task using lines of 15 to 60 degrees eroduced a LVF
effect (Umilta et al., 1974). Presumably the horizontal and
vertical lines are much easier to label and hence more readilj
processed by the left hemisphere. As in the studies by Bryden
and Gazzaniga mentioned above, ;t is possible tﬁnt in the line
orientation experiments different conscious strategies were
‘operational and corresponded to particular hemispheric
edvantages. Different YF advantages are generally accepted as

having different processing styles associated vith them. .

Different VF ‘glggwgggsmggfa_task may also be associated with

gquite different consciously accessible strategies.
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Althongh feuw studies have investigated snbject strateqy

effects directly and feuer have investigated suhjects' reports
of their strategies, several researchers have squested that
subjects® strategies may explainvnbiquitous helispheric
'patterns. Por exanple,,sex'difterences in asflletrical tasks are

often observed. In this regard, Kimura (1969) proposed women

night?approoch a dot localization task as a.verbal rather than a

visual-spatial task. Her view has been accapted by others as an

explanation of why LVF advantages for visual-spatial tasks are

oftep not found with women (cf. Bryden, 1983). Thus, although ~

little isvknoun about subjectsi-gtratejies, they are advanced as
major explanations of perceptual asynnetr} results.

The relationship betueen conscious1y held subjects®
strategies, perceptual asynnetries and brain organization
renains unclear. Two possibilites exist: either strategies can
be chocen irrespective of the brain 's cortical organization or -
strategies are dictated by a particular brain orqanization.

Taken to an extrene, the guestion- is vhether consciously
held strategies are ohysioloqically determined (i.e., through
anatomically loceted processing units) or are consciously
alterable. Subject strategies becomes another behavior about
which the guestion can be asked, Can it be self-controlled, or

&

. is it biologically determsined?%,

{

. P
The first step in ascertaining the relationship betw

strategies, organization and asymmetries is to try and identify
" the strategies associated with different asynnetriesg_One
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obvions uay to do this is to ask the subjects how they have

~approached a particnlar perceptnal task., Patterns of resp&hse,

can be used to predict trends in the gerceptnal asyametry data.
Alfhough this-lethdd of approach is straightforﬁ&rd; few studieé
have directly asked subjects how t;ey carried out a particular
asy-netrical task. The disuse of subject self—teports‘-aj be a

| carry over froms the early 20th centnny backlash against

introspection, although subjects® self teports form the bqsis'oi

most computer analog ptograns deve10ped in the field of

" Another way to study subjectsf Sstrategy effects is to ﬂ
nanipuiate the type of stimulus presentation, fot,eialple,
switching from pure to niied. Pure presentation consists'af
blocks of similiar stimuli, while mixed presentation
inte;spetses‘two dr more different stimulus types. in chanrging
from a pure to a ii%e&ﬂﬁféséifiiiﬁilwéiiﬁéfyiiii;IEEiigfww"““
strategies will resain the same or the different task demands

will invoke new strategies. In a‘pnté presenéation. approaéhes,
can be deveioped based on the expectancy of which stilnlﬁs-vill
appear. In a mixed presenstation this ié'not possible. lv

The results of the pilot study for the present experiment

suggested that subjects approached the line‘task in one of two

HaySe Suh;ectjsltaxegiésmlﬁ:gfghiningdﬂxhzgggh post-experiment

a

igtgxxigws.,lnftial attempts to relate the tremnds in the data to
the reported strategies were encouraging. Therefore, a2 post

experiment interview to obtain subjects® strategies was

»

. i ‘ A
” .
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incorporated into the experi-ental desxgn. Subjects' data wvas

assigned to groups on the basis of theit reported strateqies.

In summary, the area of suhject strategy effects is ill
défined. Bost concepts of subject strategigs begin as extensions
of the inforlaéion proceésinq style§ co-Iiny'aSSQciated with
each hemisphere. Hany behavioral styles are relaté& to leasnies
of helisphetic asyl-etty. Yet, the~evidencé fornlost,ofwthaset
variables is weak. Few perceptual asyl-etry studies have
examined the relationshiplyetueen sub jects’ reports of

) .
consciocusly aww:mm%&nmon Asymtmn, e

tasks. The ptesent study did so by incorporatinq groups based on

similar subject strategies into the data analyses.
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I1. Hypotheses

In the above it has been thned that both attentional bias
and subjaci s;tategy'effcts influence the measurement of
’percaptual asylletties. The preseat expetinant used a pnte
versus mixed presentation comparison to deteet any contribution

to an asyametry due to attentional bias. As uell, a post

,expeti-ent intetvieu based on a pilot study ptovided information

about subject strabeqies. iach snbject was assigned, befbte data
analysis, to a strategy group on the basis of their responses..
Four groups ue:e'forned:ya,conparative strategy group, a
tecqgnition strat group, & comparative change group and é
recognition éhanq:gzkoup. The co-quative strategy group

tepotted~¢ensistantl;masing~eeapa515935~tofdeterliuegthe477

‘orientation of the line stimuli, while the recognition strategy

group tepdtped that they consistantly "just knew“ or recognized
the angle of orientatiénf_?he co-pa:ative chknge group reported
usiig a comparative stratedy for the pure presentation and a
?ecognition Strategy for the mixed presentation. Conversely, the
tecoqnition change gronp,rgported using a.fecoqnition’strétegy .

fo; the pure presentation of the,i}ie stimulli and a comparative

strategy for the mixed presentation.

Specific hypotheses vere as follows:
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1. rhe‘cqnga;ative’strategy}group apd comparative change.
‘group would show a riéht he-isphé;a (RH) advantage on the pure
tpresentation'of the line task. |

2. The fecognition strategy group and recognition Cianqe

gtbnp’ug@lq spoila'léft heiifphere'(Lﬂffadvaﬁfage”on*tta pure
presentation of the line task.k ‘ -

. ':':1
3. The comparative strategy group and the recogaition

s{f"if"éfg‘”f TIrTnﬁf would show "”fﬁfﬁﬁ‘ wta ,__ w on-the—mixed— = -
ptesentition of the line task.

G. &herrecoqnition sttatedj»qroup and the comparative
change group uoﬁld show a Ln.advantgge on the mixed presentation

of the line task.

“.

Attentional Bias Hypotheses .

Kinsbourne (1970) ﬁtédictsfthat a change from pure to mizxed
'pteSentation results in either one tsy--etry predominating while
the other weakens or else that both weaken. Hellige (1978)

suggests that the more difficult cogittive—pé:ceptugl task .

p:oducés the predosinant asysmmetry. Siace subjects take 16nger

fo:tespond to the 1iﬂé‘ﬁtﬁtﬁt&tﬁbﬁ‘ttstffft*ﬁOﬂi&‘S&éﬂ‘fﬂ*ﬂe‘thE%f————f

t

b

' a
Therefore, the asysmetry for the color task for each group in

this experisenat should shift to 3!0{&411111&:&0 the
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~asyametry for.the line task.

5. In the pure condition all groups would show a LH
advantage on the color task.

6.In the mixed condition the ¢onpa;2}ive sttatéqy qronp‘and

the‘recogniiion change group would show a shift toward a RH

advantage for the color task.

’f. In the mixed condition the recognition strategy group -
and conbatat?;e change gtoub would maintain or increase a LH

advantage for the color task.

[ T - ———— . -~
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III. Bethod - . . '_ —

Sgbiects

The subjects were forty males, primarily Simon Fraser
University undergraduates. All subjects were right handed as

detersined by the handedneﬁs questionnaire (see Appendix B)

recomsended by Bryden (1983). The handedness qnestiannaite
consi#ts of five guestions detet-ining,hand use for cosmon
activities such as Htitina and brusﬁing teeth. All sobjects also
reported no left handedness asong their parents, brothers ahd
sisters. Subjects selected on this basis are most likely to héve;
language in their LH and visval-spatial abilities—in their RH. -
_All subjecé% also reported no color blindness or"uncofrecteﬁ .
visual deficits. One subject repotting no~COlor'blindness could

not distinguish between the blue and gréen stimuli during the

experiment. His data was resoved and an additional subject runQ

-

Stimyli 2nd Apparatys

Two cognitive-perceptesal tasks were used: a color naming

task (McKeever & Jackson, 1979), and a lodification of a line
orientation task (Umilta et al., 1974). The color naming tasﬁmﬁs'

regarded by McKkeever and Jackson as the best non-alphanumeric
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task for determining the language dominant hemisphere. Four
colored sqnares, purple, green, re& and blue were presented. On<
the p;ojectioh screen they measured 4.5 by 4.5 cas , subtending
2.25 degrees of horizontal visval field. The near point to
fixation vas 1.5 degrees in either visual field. The original
colors chosen were Muasell color chips of‘hue 5, value
(lightness) 4 and chroma (strength) 8 ., They uere‘transfotléd
into slideg,'but\becanse of the compositiom of the enhlsiéns of
the color films Being,uséd. the télots did not éhotograph
pristinely. In particolar fﬁE'qfééi‘it$“ifsfiiatmfﬁrmxf#%w&f*tSWﬁJMT* §
'an alternative, the green Hunsell“célot chip of hue 2.5, value
S, and chroma 12 was used (see Appendix C). This résnltgd in all
colors being easily identifiable. Althodqh there is incfeasing
eviderce that lusinescence is a factor affecting lateralization,
reflecfing as_it does the energy being transaitted, no atteapts
vere made to egquate the siidég o;”;;igiLa;i;;7;i;;;;7igwfgémd;£;iWiw
analysis thé colors are collapsed and treated as one factor in
seeking the color by visual field interaction (Ser§e§£, 1983).

| The line orientation tas; is regarded as a relatively '
reliable right hemisphere task (Bryden, 1983). Originmally,

-

Umilta et al.(1974) required guhjects to specify whether or not

the line orientation shown vas a sember of a previously

senorized set. In the present experiment, the task was -

simplified in order to reduce both- the number of errors and

o
4
®©

length of ttainiﬂg involved. The subject's task. was to name the

ang;e of the line orientatioa. Poutangles, 15, 30, 45 ard 60
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éete orieptated clbckuisé from the vertical in the left visual 7
fielad nnd'countetclockuise f[Olﬁ?he vertical in the right viSual
field (see Appendix D). It should be noted that this results in
diffefent inforsation being presented to each visual field.
Therefore, it is possible that part of the right hemisphere
asy-le;ty is an artifact qut greater ease in proceés;ng
clockuise leasutedjangles co;pared to couhterclockwise measured
angle;. However, no pilot subjects reported one set of angles as
being easier than the other set. Other orientations were ~—~
considered %ncluding all angles leaning to the subject's right
or left. However, in both of t;ese éasqs, it wvas felt that the
angles were then difieréﬁtially located with respect to the

fixation point. It wvas dézfped to retain Uailta's original

design because of the symmetry between visual fields.

The line stimuli were drawn, photographed and made i{£5
3S5am s;ides._fhéte were four angles appearing im each of the
‘iisual fielﬁs. k11 the slides vére shown f;o: one centtallj
located érojector. Each slide had a stilulus appearing in only
its left or right pottion. ¥hen projected on thé screen the
stimuli wvere all A.s cas long and .5 cmas wide, and subtended

2.25 degrees of horizontal visual field. The near point to

fixation in either Bdif”fiéIHWIE"TJS’HéjfEEE.

Slides were projected for 120 wmsecs, a time detersined
fhrongh pilot stud} to persit a high recognition rate

© {approximately 90%) for the line stimuli. A high recognition
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rate vas important since too difficult a task might have
- LY

encouraged random guessing and reduced any actual'cognitive

N

processing. Faster presentation tiies produced either greater
errors or demanded greater subject ttafiinq. Upon the end of .
projection the microsecond clock of the conputer'ﬁegan. The

subject's verbal responses (int6 a -icfophone) triggered a

L 4

Laféyette audio detection device model 18010 and stopped the

timers Response times and trial nusber were automatically
{

-
-~

machine tecorded.

The stimuli weére Biéi'ﬁfdjéffé&Wbﬁfﬁ"a'ttiﬁgiﬂcéﬁtlﬁxﬂﬂnnr~~¥mfffmw
via a Kodac Ektagraphic projector, model 842. Time of ; .
presentation was controlled by a Data Generalclova 3 computer
initiated and terminated electronic shutter. The screen hpd a
centrally located fixation point, 117 cas off the ground. The
importance og fixatiqg in:response to a varning tone was -
esphasized in the inttodncti&n to the experisent ;;;h;;é;;;i
during the experiment itself. Pixation coatrol (cf. McKeever &
Jackson, 1979) was not used for two reasons. Pifst, f@é
individual subject'’s tendency to be biased tqreither the ;1ght‘
or left of fixation is fegard?d as a subject strategy effect and
hence will be controlled and ;easnred invthe pure versus mixed
list comparison. Second, there is strong evidence that the
‘n:atnté'6f’the“ffiif16i"conEfBI can affect the asymmetries

measyred snbsequentTi7‘iII‘a‘seiéctive*activatton—techaniStf

(Kershner, Thomae, §&§ Callaway; 1977). Thus, for example,

Kckeever's and Jackson®s use of a digit recognitiop task for

-
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fixation control can be conjectured to céntribute\to th; leff o
heliéphere asymmetry they subsequently found for their color
naming task.

There were a total of 192 slides (96 color slides, 96 line
slides) preparéd for the experimental trials. Each color and
each line otientation'occured 6 times in each visual field, in
both the pure and sixed sequences. A single, quasi-randosmized
order existed for each block of pure stimuli and for the blocks
of mixed stiluli; In pilot wvork, it was noted that idgntical
angles which followed each other, although in different visual
fields, resultea in easier tecognition and shorter reaction’

. times for the second slidé. Thus, in order to maximize
ulpredictabiiity and maximize the perceptual aspects of the task
no two identical angles followed one another. Other constraints
included: no more than three slides presented sequentially to
one visual field, and no more than three of the same stimulus
type (i.e.,Jcolors or lines) presented sequentially.

The slides were ﬁresented in blogks‘qf 24 trials. Within
each block tﬁe number of slides presented to each visual fieid
vas altays either 12/12 or 11/13,. In the pure blocks, each
particular stimulus type (i.e., 15LVF) wvas presented two, three,
or four til;s. To have made all the blocks identical would have
have made some slides in each block predictable. There were

eight blocks‘of 2u¢slides, tvo each of the pure blocks of lines

and colors and four of mixed lines and colorse.
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Subjects were randomly divided into four grohps,'eacb'
receiving one of four possible orders of presentation of lines
(L), colors (C), and mixed (M): s,Cc,L; 8,L,C; C,L,M; L,C,M. Thus
Oraer effécts were controlled for By incorporating two betveen
factors, (colors & line stilnli, and mixed & pure presentiiisn)
into the experi-ental Qesign. This uas;necessary because
Sergent(1983) indicates that the laterality of some tésks

changes as a function of familiarality.

Procedure

Subjects wvere seated in front of ihe,screen onto uhic;‘the
slides were back projected. Subjects were approximately 9J’CIS
from the screen and directly in line with the fiXxation point.
The experi:Lnt'uas introduced as a perception experilent in
which two kinds of stiluli, squares ot coio;S';nd'lines
orientatea at different angles, would be/shoun both in blocks of
similiar stimuli and in blocis of mixed stimuli. Subjeéts vere
told to focus on the fixation point narked on the screen in
front of them. They were to fixate upon hearing the uarninq
tone. Shortly after the tone a stimulus was brieély ptesented
unilaterally. Subjects wvere told to verbally identify the
stimulus. The verbal réspoﬂ?e sg;ved bot; to stop the clock and
to begin the next trial sequence. The importance of responding
as quickly as possible without sacriflcinq accuracy uas‘

e

eaphasized in the instructions to the sub jects.
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Following the initial imtroduction to the expetilent,:iﬂé’
subjects wvere familiarized with-the stimuli. Subjécts vere shown
one slide on which the four colors vere represnted. The |
experimenter ensured that each color could be cortectlf 7
identified and itruas explained to the subject thai their task
was to name the color as quickly and accurately és péssible.

Tfraining subjects for the line orientationm task was more
cosplex because of the greater difficulty of the task. Subjects
vere initially shown tvo slides, one containing the four LVF
angles and the other the four RVF angles. Subjects were told
that their task was to name each angle that was projected ongo
the screen. The subject was asked to gtndy the lines and was
told the angle of orientation of each one. Follouing'this
familiarization period, a traiaing block of ten slides was givén
in random seguence. Each étiluli was exposed fo; 500 msecs. The
experimenter stooé by each subject and provided feédﬁéck as to
the correctness of each response. The traihing'period continued
at this exposure duration until a criterion of one error in ten
trials wvas achieved. After the subject obtained the criterion,
another block of training trials was given uith>the exposure
»tine reduced to 250 msecs. Once anin there vere ten trials with
feedback which continued until only one error in ﬁen was made.
The final trainming eprshre ¥vas 1201l$ecs which was the
experimental exposure time. Again the;cfiterion to be reached

was ohe error in ten. -
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Pilot study results had indicated that subjécts diffeié& on

the number of training trials required to achieve tbe criterion.
Conseguently,a ceiling was placed on the amount of training any
subject might recei;e,\liliting the asount of faiiliﬁtity-qnd A
fatigﬁe that might occar. It vas decided that subjecis uoﬁld bé
advanced to the next exposure duration if gﬁef did not reach
criterion in three training blocks at tﬁe greater eprsnte
duration. duration. During the training trials some subjects %
were advanced from 800 msecs to 250 msecs exposure, although;
none were advanced fros 250 msecs to 120 ssecs exposure because
all subjects reached criterion at the 250 lsecé exposure.

The expeti-eni consisted of eight blocks of trials, two
line, two color , and four mixed, in cgunterbalanced order. Each
block contained 24 experimental trials..; typical trial
conéisted of a 3 sec intertrial,delay.~a «5 sec warning tone, a
1.4 sec delay, a .12 sec slide pfeSehtatibn and the subjects
respoase. Each block of 24 trials took approxi-ately 2 lins to
complete. This was followed by a short break of 30 secs before
the next block was presented.;rhe experisenter manuvally recordead
. any errors in identification of angles or colors on the
‘experimental trials. A rest period of 1 min was given after four
blocks. The total tilé to run the 192 experimeatal trials was
lgés than 20 mins. Train1n§ tises varied and the nuasber of
training tria1§rto criteria was recorded. rhé eﬁtig&-

experimental ptocéaure took approximately 50 mins.
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Strategy Group Assjgnpent

After the experiment, subjects were asked to ansver a tew
guestions. A structured interview based on the results of éhev
pilot study (n=11) vas fhen 1nitiateﬁ. buring the pilot study,
‘some hnbjects ;ad show; a left hemisphere advantage'on the line
task in both the pure and the mixed conditions, while other
subjects had shovh a right hemisphere advantage. still others
had shown differeat advantages in the different conditioas.
These differing patterns of asyametries could have been due to
Chance. Houe;et, thé subjects reports ogfhov they apptoacheq'the
line task.seened to be related to the hemispheric advantages
shoyn. Since subject strategies are recognized as important
detersinants of asymmetries, it was decided to incorporate the
differences in taported_strnteqie& as a variabie in the
experimental analysis. rﬁerefdré;’;riiétidéiére developed which
categorized subjects inmto grbnps on thé basis of their reported
strategies. |

The criteria for group assigamsent were made as siample as
possible. The pilot s£ud1 had identified tvo different
approaches to the lihe‘task. Each subject vas asked to specify
what proportion'of the tise each approach was used. On the %asis

of their reports, subjects wvere placed into strategy groups. A1l

group placement vas done by the experimenter and no reliability
checks were made. Although the assigament of subjects imto.

groups was not open to experimemter bias, since assignment vas
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made solely on the proportions reported by é;ch subject, the

selection of the group criteria vas ghé Subjéciiggidecisionfbi

the experimenter. The two reported methods of identifyinq the -
shown angle are. as foi;ous: SubjectS'alvays repotted some
recognizable variation of the these strategies. Strategy names
describe the style associated with each group.

Comparative strategy - subjects comment extensively about
angles, state that they are swayed or otherwise affected by
previously §ho§n angies, say they set up horizontals, or
verticals, and used dials and triangles im order to compare a
shown line or torgauge its® angle.

Recognit;on ;tratégy - subjects comment about lineé, And
have few éonnaags about how they decidad.uhich line was which,
they tend to report using memory and will say they had a “that's
it" feeling. , - -

 After sPécifying what proportion ofmfié’fiié”fﬁéi"iiei'”’
the ansuér.and vhat proportion of the time ihey “figured it
out“, subjects were qskedzif those proportions were ény
different in the mixed versus the pufe presentations, amd if so
to specify how the proportions had chanqqd; ]
’ From subjects repoises to these qneS;ions. subjects vere

placed into four groups. The groups and lelb;rship criteria wvere

as follows:

Comparative strategy group - greater than 50% of a

comparative strategy with less thaam a 25% change reported from

the pure to the mixed conmditioms.

1

r
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'aecognition strategy gtouﬁ - greater than 50% of a

tequnition strateg, vith less than a 25% change reported fronm #
the pure to the mixed conditious. ;

Conparative change group - greater than 50% of a.
conpatative strategy reported for the pure condition with more
than 25% change toward a recognition strateqy reported for the .
nixed conditian. \

Recognition change group - greater than 50% of a
recognition strategy reported for the pure condition with more
than 25X change toward a comparative strategy reported forrgge
mixed condition.

If subjects would not specify proportions of two types ot
sttategies, group le-bershxp was assiqned on the basis of the
' 3hsubject's report and the general stylistic -descriptions given

- above. In no case was a subject second guessed if his
description of how he did the task see-ed -not to fit uifﬁ his
reported ptoportions. A1l attempts vere made to stay with as
simple criteria as possible. It vas'félt thai should the
groupings have sonme pted;ctive validity, they would be of use to
others only if.the criteria nére straight-forwvard and‘gasily
operational. l 7{ ,

In summary, subjects were shown 8 blocks of ttials, 2 line,

2 color, apd 4 mixed in counterbalanced ordet. Each block

contained 24 experimental ttials. After the experiment, suhjects

vere interviewed in order to determine how they approached the

line orientation task. On the basis of what they reported doing,
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subjects wvere assigned to different strategy groups for théﬁ

>

purposesrofrd;faviiaijéig;

 Data Apalysis

The response times were recorded b)'a Nova 2Aco-putinq
systes and outputted in their order of occurence. Then, response

tiles to similiar stimuli vere grouped together by hind; and a

e ,
means vere entered into Simon Fraser University's computing

‘geonétric mean calculated for each stimuli’ set. These geometric

system for analysis with Biomedical prograas (Envp).

37



IV. Results

" Descriptive analjséé ueré undeft;ken of 5ube¢t's aée,
vnu-ber-of training trials, and nuamber of errors (Table 1).»$hé
average age'was 2; with a standard deviation of 7.8. Three
snbjécts vere abéd 40 or older, however their response times

uere\;ndistinquishable from those of the younger subjects. The

averaye number Of training trials was 4.9 with a standard

deviation of 1.1. Errors rarely occured on the color task and =

are not suq-arized. The overall average number of iine errors
uaé 10.9%. H;re errors uerejtade in the mixed than in the pure
condition,glz.Bx versus 9.5%. The number of line errors made
ranged from an average bf 5.4% on the left 15 degree angle in

the pure condition to an average of 18.8% on the left 60 and

right 15 in tﬁe mixed conditiop. The number of errors wvere
judged to be within acceptable limits and were close torthe 10%
achieved by Umilta et ale.e. o

The geoametric ;eans for each stimulus vere subjected fo an
analysis of variance (ANOVA) by means of a BRDPBV program. This
program is suitable for repeated leaﬁnres hesiqns with nestedv

factors. In the present experiment stimuli are nesfed within

colors within colors.
Stimuli are treated as fixed factors. Stimuli vere

initially chosen to be seperate and distinct from one anmother,

38



~

in order to standardize to some degree the prdcessidg

;eqdirenents for eébhnéiinnlns;'Tfﬁ&tiigwthergiilulixsf kandoi
factors suggests that'they were randomly chosen fros a
ﬁopnlation of Stiluii: In principle, genetalizations,cannotrﬁer
made from fixed factors to other than those factors, uhilé
inferences Can‘be sade froa random factors:to a general
population.

o The ANOVA design was 2 X 2 X 10 X 2 X 2 X 2 X 4; ORDER1- X

ORDER2 X SUBJECTS X PRESENTATION X HEMISPHERE X TYPE X STIMULI

(within TYPE), with subjects being the only ;aq@g!“f;ptqr.hrhg” ‘

variables are defined as follows. ORDER? AND ORDER2 are the two
ofder factors. ORDER1 specifies whether the mited comdition was -
presented first or second, while ORDER2 specifies uhefier,
within theApute condition, the blocks of lines or the blocks of
colors were shown first.*PﬁESElTQIIOI refers to whether the
" stimuli (vere presented as pure blocks or as mixed blocks.
HERISPHERE refers to‘uhether the stiluii vere presented to the
left o:'tight he-isphereé't PE refers to either color or lihe,.
while STINULI refers to the vafiation vithin either color or
line. R | |
fhe ANOVYA revealed several significant results inclueding
main effects due to PRESEIflTiO! (P(l;26)= 55.5, n=0.000),

HENISPHERE (F(1,36)= 5.38, p=.026), TYPE (F(1,36)= 545.46,

p=.000), and STIMULI (F(1,216)= 20.41, p=.000). These effects

are all as expected. Significant amounts of variance are

accounted for by mode of preséntation, either pure or mixed; by
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type of stimuli, either éolor/or line; and by differences

between individual stimuli. Ihersignificiit effétt$ due to._
hemisphere inYicate that overall, projection to the left
hemisphere results in faster response tilei/tﬁap-prbjection to

the right hemisphera. The ANOVA uncovered several other

significant results, the most important of which is the ORDER1 X
onpgné X PRESENTATION X HEMISPHERE X TYPE interactiom (F(1,36)=
8.2, P=.007), (Table 2) . The presence of this significant 5 way
interaction makes e;alination of significant lover order.

interactions whose components are contained in the 5 way

.interaction impossible. The data was log transformed in an

atteapt to‘relove»thé 5 way interaction, and the ANOVA uas

rarun, but the effect remained (F(1,36)= 6.7, p=.01) (Table 3).

Visual exaliﬁation of the logged interaction reveals no easily
interpretable expianation of the results (Figqure 1).

The 5 way interaction is ptéSédt%d"firgt'Sééaﬁgé its
presence determined the way in which the relaining,anélyses were
uééertaken; Its presence meant no further within subjects
analyses were done. Therefore, the experinenﬁql hypotheses were
e;plored\using only betveen group comparisons, thus removing

order effects. To do the between group comparisons, the second

 half of the data for each subject was discarded. Three groups

were used in the analysis. The Mixed group comsisted of those 20

subjects who had received the liyggicpngition first. The Linmesl

group consisted of those ten subjects who had received the line

block first and the color block second and the Colors1 group
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consisted of those subjects who had received the colors fi£é£,””,,
and the lines second. The Lines! and Colors1 grbéups had their
“sixed” presentation data diécatéed uhile the Mixed group had
their “pure"“ presentation data discarded. A BNDP2V progam was
used because it was capable of handliné the unequal numbers of
subjects in the three groups. Averaging uas‘catried out over the
individual stimuli, since P2V cannot handle nested factors in a
repeated measures design. An ANOVA vas done on the 3 X 2 X 2
desién, GROUP X HéBISPHBRB I TYPE (Table 3).

| A significanf 3 way GROUP X HEMISPHERE X TYPE inte;action
was found (F(2,37)= 4.13, P=.024), (Table 4),. The imteraction. is
plotted in Figure 2. In order to determine more about the
interaction comparisons between means were undertaken.
Left-right differences were . calculated fot.;he line and color
stimuli for each group as veli as the valuélof the line
differences minus the color differences (Table 5). Because the
number of possible comparisomns was 15, Bonferonni's fudée factor
was used., ;he significance level adopted for each coiparison uas
«+05/15 =.0033.

Pirst, line and color difference scores were each tested in
~a single T,test%tg‘getecy-any difference from zero. Secord,
matched gfoup T tezés vere conducted to see ghether any line .
éiffe:eqceswue[g different from the corresponding color )
differences (Table 5). In ho group vere the line apd color

differences significantly different, as they vould have been if

the .stimuli vere showing opposite hemispheric advantages.
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Finally, T tests for independent samples were conducted between

the line or color difference in any group and the line or color
difference in any other group. Again ﬁone of these comparisons
vere siqﬁificant, suggesting that none of the groups performed
differently from one another on either the line or color
stimuli. Thus, although a significant HEMISPHERE X TYPE X GROUP
interaction was found, no single set of left-right differences
was significant. |

1n the same analysis of the partial data the significant
main effect due to hemisphere from the overall analysis droppgéfﬁr
out (F(1,37)=1.09, P=.30). In addition, the HEMISPHERE X TYPE
interaction was not significant (F(1,37)= .47, P=.49),
indicating that the stimuli verg not lateralized as expected.
Fnrthe; details of the lateralization of the individual stimuli
uere not available from the above analysis.

rb find out more about the lateralization of the individual
stimuli a P8V program was used. The P8Y program can analyse
repe;fééileasures, and nested variables, but requires egqual size
groups. Therefore, it was necessary to divide the mixed group (n
= 20) into two groups, Mixedl, and Mixed2. This division of the
-ixed>group resulted in a total q‘ four groups each of 10 -

subjects. The results of the subsequent'analysis indicated a

significant STIAULI X TYPE X HEMISPHERE interaction (F(3,216)=

2.60, P=.019), (Table 7, Figure 3). It can be seen that for both
colors and lines, two of the stimuli show a right hemisphere

advantage (blue, purple, 15, 30y, while two show a left
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he-isbhete advantage (red, green, 45, 60). T tests vere

perforeed to detersine the sighifiéanée‘of the hemispheric

differences. éé significant differences were founa.

At this point in thg data analysis‘the strategy éroups‘gere
introduced as a grouping factor. Subjects had been categorized. /
as follows: 19 were placed in the comparative strategy'group, 4

.
in-the comparative chahge group, 14 into the recogition stratéﬁy
group apd 3 into the recognition change group. Thus 23 people, -
in total, were placed into a co-parative strategy group on the

basis of perforemance on the pure condition and 17 into the :

.

recognition strategy group, while 22 subjects uereip}aced into a
comparative strategj group on lhe basis of perfor;ance on theég
eixed task and 18 into the recognition strategy group (rablé 8) .
As mentioned previously, an analysis of the total data nof
- involving strategy groups produced a 5 ﬁg]vinter;ction. This
analysis was rerun with strategy grBGpSAEEjE”fECfBr; Inclusion
of the strategy groups made no appreciable difference to the
results of the analysis (Table 9). A 5 way interaction still
appeared. Further, no lﬁin effects due to strategy gfoups were
found. -

Strategy groups were then considered as a variable in the

analysis of the partial data.- All of the analyses of the partial

data used only the grouping variable relevant to the part of the

data retained. For instance, those subjects whose “"mixed data“

vas retained were grouped on the basis of the mixed data.

Strategy groups did not appear as a significant main effect in
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an dnalysis of the partial data (Table 9) . However, there were
significant differences in reponse times §etieen the Mixed,
Linesl, and Colors1 groups (F(2,34)= 3.81, P=.032).

Since the strategy grouping vas based solely upon
performance on the line task, a further analysis was undertaken
using only the line data and discarding the color data for each
indij}dual.'A signiﬁ;szft main eftect tor strategy gtbuPS-uas
found,“innicating that the recognition strategy group responded
faster than did the comparative strategy group (F(1,34)= 6.25,
P=.017), (Table 10, Figure 4).

In summary, a sigﬁificant S way interaction involving both
order factors was found necessitating the resmoval of the data
contaminated with order effects. Analysis of the remaining data
found a signi ant interaction between stimulus, type, and
helisphere,‘although T tests did not identify any §ingle
significant difference bétueen means. Further analysis of the
stimuli showed two of éach stimulus type to be left lateralized
and the other two right lateralized. T tests did not identify
significant differences between pairs of stimuli. When strategy

groups were inserted into the analysis and only the line data

was used, a main effect for strategy groups was found.
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V. Discussion

The present experiment coansisted of,ptesentinghtuo .
cognitive-perceptual tasks in qbth a pure and a mixed fashion.
Previous research persitted anticipation of each tas}'s
he-ispheric advantages. A post-experiment interview assigned
subjects to étrategy groups. Data analysis included group
assignment as a factor. “ |

The most important result influencing the interpretatioB of

the experisental hypotheses was the absence of antic{;ated

-
o

asylletries. As a result, many of the>experinental hypotheses
could rot be tesged.

Ir the following section, §i£fere§t aspects of the-
experimental results are discussed. Particolar Attentiop is paig
to factors influencing the measuresent of asyasetries. First,
the results are discussed without including the éttategy Grougs
as factors, then strategy groups are included. Next, attentiqnal
bias and subject strategies are considered as explanati;£s for
the ﬁbserved Eesults. Finally a conclusion is otfered. ) g

The present experiment used a pure versus mixed
presentation E01parison suggested by Kinsbour ne (1971) arnd
recomaenaced by Bryden (1983) as a.lethod possibly superior to ‘e

' )
that of coﬂguttent mesory loaa for testirng attentional bias

theory.-A pure versus aixed presentation comparison can be

carriec out as a within subjects or a between groups aesign. & -
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within subjects design advantageously increases statistical
sensitivity by reducing variance due to individual subject
differences, thus tequiring a smaller N to reach significance

-

than a between groups design. However, a2 within subjects desién,
unlike a between groups dé:Dgn, may be influenced by order
effects. - |

Althouéh order effects are problematic in within subjects
designs,these ptoblelé are seldonm éddressed by researchers
AFCOIlenﬂing or repor§ing pure versus mixed presentation
colparisons; Another probles with within subjects daesigmns is
that hemispheric effects may reverse as-a.function of subjects’
exposure to the exﬁerilental stimuli (Sergent, 1983). Sergent
argues that less fapiliar stimuli (i.e., randon'shapeé) are more
lixely to produce a right hemisphere effect uhile.lore faliliar’
stimgli (1.e., leﬁters) are more likely to produce a left
hemisphere effect. Therefore, in t@e present experiment it vas
decided a priori, to use a within subjects design to obtain
sarximur sensitivity should orcer and familiarity effects not
occur and tc use a between groups désign to permit data analysis
should order eftects occur. -

Statistical analyses indiéated the pres?nce of significant
order effects. These order effects emerged a;Apart of a 5 vay
interaction for both the raw and for the log transformed data
and therefore couid not be partiailed ocut. This interaction

included both order variables: oraderl! specified the order in

which the mizxed and pure blocks were presented; order?

-~ -4
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specified, within the ﬁure block, the order in which lines and
colors were ptesented.'rﬁe other components of thigAco-plex 5
vay interaction were presentation, hgnisphererand type.;rhe
presence of this inte;actiqn meant that signifitant lesser
eftects within the 5 way interaction éould’not be examined.

Eialinatio%aof the S way inté}action‘(rigure 1) revealed no
plausitle expiantions for the result;,therefore, it can only be
éontluéed that the relation be;ween order and response times is
complex. Subjects' tatigue may be offered as one explabpation tfor
these results. However, this epranatiqnvisfaiTiﬁély pecause the
duration of the experimental procedures‘;nd the number of |
experimental trials was no greater than the lajcrity of other
experiments in this domain. The results obtainec here squést
that within subject conp;risoﬁs of pure versus eizxed
presentations are ill-advised becaluse of the likelihodd of o;der
effects conta-inéting the comparison'. |

the presence of the S way interaction resulted in half of
each subject's data being discarded and the experilené.being
considereq soiely as a between groaps desién. For subsequent
analyses, log transformed data was used in order to remove the
correlation between the means and standgard deviations of the
response times. Using a betueén subjects data analysis, no main
effects were found for HEMISPHERE or HLBIﬁPBEH: X TYPE. A main
effect for hemisphere ubuld have indicated that one _hemisphere
had either an overpowering advantaée tor processing one stimulus
type or that one hemisphere had minor advantages for processing

>
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Both stimulus types. A hemisphere by type ipteractioh,nnﬁld_hALQ
indicated one stimulus type, Such as cOlbrs, uas processed
better by one hemisphere and the other type, lines, better by
the other. Since tae sti!nli were selected because the~1ine task
was expected to give a fight he-isphere‘advantaéé aﬁd the color
task a left helisphete advantage, the absence of this
interaction indfcates that no such helisphéric tdvantages
existad.

fn the same between groups data analgsis, a significant
GROUP X HEMISPHEKE X TYPE interaction was found (F(2,37)='u.13,
p:.ogy, indicating tha£ diffefent groups had different patterns
of hemisphere by type interactions. This analysis cospared a
*Mixel™ group fn=20) vho received lines and colors intermingled,
a "Lines1" group (n=10) who received blocks of lines followed by
 blocks of colors, and a “"Colorsi™ groﬁbi(n=10) who received
tlocks of colors tollowed by blocks of lines. The Mixed group is
a mixed group and the linesl and Colorsl groups are pure groaeps
in a mixed versus pure presentation csnparison. Attentional bias
theory predicts different presentations (pure or mixed) will
result in different patterns of asymmetries. Thus, inmitially the
sigonificant heiisphere by type by groupbintetactioq,appears
sbppo}tive'of'attentional bias theory. However, further
examination of the interaction (Figutg 2), reveals little
support fof;fhe theory; Statistically (Table %) no difference
was found for any of the mean comparisons either within a group

or between groups. Thus, the exact nature of the interaction is

~—
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difficult teo éetefaiaewlaeeansefne eleh{rhenisphééiééad¥¢ntaqesw
were obtained it is difficult to evaluate the changes in |
direction of asymmetry that can be visually observed. Thus,
uhiie a significant group by hemisphere by type interaction
exists, ihe result cansot be used to either confirm or refgie
attenti 1l bias theory.

Asofis mentioned above, no hemisphere by g;pe interaction
was obtained, in either the primary (@;thin subject) or |
secondary (between group) analyses. This indicates tpat the

1

stimull were not lateralized as expected. This outcome was
especially surprising for the color natiﬁg task, uhi:h has been
~described as the best ndn-alphanu-eric task available for
identifying the language helispbere‘(nckeeier & Jacksor, 19795.
Since .the subject group of right handéd»laies was selected
VQecanse ot'therliklihood of left hemisphere dominance for
language, the present experiment aredicted a lett hemisphere
advantage on the color task. 1

In the present experiment, thfeg departures froq Hckeever'
and Jacksons' -ethodoldqy were made. Thesé differences aight
account for the failure to find a left henisphefé‘advantage for
the color naming task. A first difference Qas thaf the exposuré
time for the experimental stimuli was increased erl 100 lsec§
to 120 msecs. Houevef. sergeat (1983) suggests that an increase
inrexposute time for most stimuli will tend, if anything to
increase a LH advantagé.‘rhus, it is uniixely that ﬁhe

nonexistance of a left hemisphere advantage for color naring can
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be attributed to an increase in EIPUSﬁtémttiETfi"Sttﬁtﬁ”ﬂWL’jyfﬁWm"

diffefence’was that ﬂckeeéer and Jackson used tachistoscopic
projection; vhile the present éxperipent used back projection.
Ta¢histoscopic projection is -oré often used in visual
laterality experiments than is back'pfojection and offers\
greater control of extraneous visual disttactiong. However, in
the present experiment a relatively distractioh‘free

experimental room was used. A door to the subject's left meant

"“the room was not completely symmetrical, yet no consistant bias

was found that would indicate subjects were distracted. The back

projection technigue has been used successfully in pumerous
other studies (cf.,ASperry, 1968). Thus, it is unlikely that the
lack of a left heiisphere advantage for color naming can be
attributea to the differe;ce in projection techniques. A third
difference between the McKeever and Jackson study and the
present study is\in the use of a fixation control. ﬁqxeevet and
Jackson's study fequired éﬁbjeéts to report a centrally
projected digit before reéponding to the stimuli. This procedure
vhile controlling for wandering gaze has been postulated to
differentiafly activate the left heamisphere i-nediatély»before
the stimuli are shown. Thus part of Mckeever and Jac;son's
reported asyameties may be an artifact of their ptoceduris. In
that case, not using a fixation control made achieviﬁé aklefti
hemisphere advantage on the color naming task less 1ikeiy. i
An examination of the lateralization of the individual
color stimuli (Figure 3), shows that left hemisphere advantages

N
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vere obtained for only the ré&'anﬁ greeﬁ”sti;niijf3hiie—a—fiqhtm*Wﬂw~'
hemisphere advantage vas obtained for the blée‘and purple |
stimuli. ﬂouevet,-none of these hemispheric advantages wvere
significant. Likeui%e, the overall means fOE the right ana left
henisphetes uefe not siqnificantly different. Thus the color
stiluli,ﬂconsidefed'hoth as a group and individually, failed to
shoﬁ siqnifiéant hemispheric as;piairies., ‘

The lack of lateralization of the line stiluli\;as less
unexpected thanm that of the color stimuli. Both because the
‘experilental task nséd vas modified froa the ;as; used by Umilta
et al. and beCaﬂse right ﬁe-isphere asymmetries aré g;ne:ally
harder to achieve than are left heiiSpbere asyametries. The
experimental task was modified ffo! requiring subjects to
:ispecify whether the line was part of a previously leléfized set,
to naming the anglé of the line,dfientation.vIn,aﬁ”anallsiS,Qt
the lateralization of the individual liﬂes, the 15 anda 30 dégree
lines showed right héliéphere advantageé, while th; 45 and 60 ;
‘degree iines shoved left hemisphere aﬁvantages.‘Signiticance
tests of the right-lett differences for a particular stimulus
and cOnparisbns of the right -left differences for one stimulus
compared with another revealed no significant differences.

Umilta et al's. previous uork.de-onstrated easily labelled
horizontal and vertic;l lines had a lé;t hélisphere advaﬁtage, -
vhile less easily labelled lines had a right he.isphererr
advantage. They concluded that the ease of labelling.directly

influences the direction of the asymmetry. Thus the more
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specific IabéIIIhg'requireient of the present experiment likely
attenuated the usual right hemisphere asymmetry for the line
sti;nli.

Two fhfther explangtions may clafify why no laterality
effects vere found for either colors or lines. The first is that
not encugh presentations of each stisulus were sade to each
'visuai field. Too fev presentations nigﬁt have resulted in
response time means that/had not reached their asygptote.'rhus,
randons varihtidn in respoﬁse'tine means, induced by outliers,
may have hidden asymmetries discérnable with gréétef-nulbers of
presentations andjlore stable tesponse time means. In the-
present e;perinent, analyses were based on twenty four
preseptations per stimulus type, per visual field. A p;jorx,
this number vas considered larde enough to result in stable

-

response time means.- i
AL second explanation for the lack of asymmetries is thaf‘
lateraiized effects were nasged by the statistical ana}yses.
Indeel, much less is known about‘the analysis of repon;e,tines
than is known about accuracy analysis (cf. Bryden and Sprott,
1983). In the present experiment a geometric mean was used in
order to reduce the éffect of outliers. However, there is a
danger in reducing the effects of outliers too far, becanse‘tpe
natural distribution of scores may not be nor-al.rnost .
researchers wvould agree that the distribution of‘resﬁbﬁse tinés
is skeuéd to the right with iore exceptionall} slow response
times than excéptionally fast response times. Response times may
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actually be bimodally or lu}tinodally diétributed; Within a -
laterality paradigas, a bimodal distributiqn of ré§5655érii§és
iakes sense. The reason for this is that a stimulus that fails
to be processed one way by one hélisphergzlay then be processed
another way by the othei,henispheté. Thus a bimodal distribution
which includes a significaht clustering of high\écores could
coﬁéeivablj prear. E

The point is that the conception of the reponse time
distribution influences the kind of statistics chosen and
fundamentally affects the results that may be found. Some kind
of transformati®n must be undertaken because a single outlier
can affect an entirevd;ta set. A geonétric aean was used here,
because the ratio of outliers to typical responses was high
enough to épuse concern, while at the sapeAtine the possibility
of a Siqodal distribution meant rules for discqrd;ng outliers
were lifficult to develop. |

Up until this point, discussion has centered on an
exaninatién of the results without considering the strategy
groups in which subjects were placed after’¢o.pletiqg the
experilentél procedures. The results of incorporatiné'the
strateqy gtoups as a factor in the analysis are considered
below. A |

When added to an #nalysis of the complete data strategy
groups did not produce m2in effects, either vhen the groups were
formed on the basis of the pure presentation (P(1,26)=.00;77‘
p=.53) or when the groups were formed on the basis of tse liieq

- ;
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presentation (F(1,20)=2.69, p=.114). Strateqgy groups did appear

to interact with the order variables, suggesting that catéddfies
. , v

vere not confounded with order. ' .-

No main effects for strategy groups were revealed when the

order effects were removed by analysing only the partial data

(E(1,3“)=1.93,'p=.173). However, unen only the line data was

analysed a signifibant main effect due to strategy groups was

found (F(1,34)=6.25, p=.017). An examination of Figure 4 showus

>

~that the-effect is consistent across tne three groups (Mixed,
Linesl, Colors!) in the analysis. Thus, sabjects who reported

using a cosplex, more analytical strategy, had significantly
longer response times. ,

e« Jhis same analysis produced no main Or interactional

effects for hemispheres. $trate§1 gfqups did not differ on
hemispheric advantagé (F(Z,Bu)=.03,'p;.872). Thus, the trends
observed in the ﬁilot déta,&in which the comparative strhtegj
group seemed to have ; RH advantage and the recognition sfréteqy

<

group seeneé to have a LH advantage, wvere not substantiated.
Ihr%erexplanasions exist for the iack of effects;due‘to
strategy‘groupsf The first is that cognitive‘stratagies were an
uninportaniria}iable not.affecting hénisphereic asyametries. The’
- T
second explanation is that the categories were defined
inaccurately and that different patterns of asymmetries would
have characterlzed more- apprgirlately selected groups. The th1td
explanation is that the groﬁps vere defined adequately and uould

have shown different patterns of asymsmetries had the
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experimental stimuli proved to bekdifferentially latetaiized.

An incidental findiqq in the analysis\of the strategy
groups data is of interest. Strategy groups diftered on their
response ti-es;‘uith the recognition strategy group responding
faster than the cosparative strategy g;ohp. The importance of _
‘this finding is that subjects' introspection about the
co-plexities.of their strategies is correlaied with their
fesponse fi-es. Thus if may be possible, before da;a apalysis,
to pteéici at least one Characterigtic of a subjec£'s response
time. However, in this experiment subjects‘ selt rebott~of
cognitive strategies did not predict anything other than-
‘response times. Strategy groups 2id not predict perforsance on
the color stimuli, nor did they predict size or direction of
hé-ispheric‘asylletfies; Had he-ispherxﬁ differences been found,
it is conceivable that they may have differed from one stra gy
group to another. The method of interviewing ssbjects to
ascertain conscious correlates of asyinétries resains plausible.

As previously.mentioned, order etfects appeared in the
analysis of the tota; data. Although these wvere removed by
discarding half of the data, an order vari> ie ¥as still present
as a Jrouping facto; in the analysis ot the partial data’. :
Although the gtoups.;Lines1 and Colorsi, were botn shown pure
blocks of stimuli, Lines! was shown lines first and colors
second while, Colorst was shown colors first amd lines second.
Examination of Figure 2-shows that there are siqn;ficant

differences in the pattern of response times between the two
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groups. The Colorsl group 15 significantly faster than either
the Lines1.§r the ¥ixed groups, on both the line and color
stimuli. .

At'least two possible explan?tions eiiét for these
differences in response time. The first 1sAthatrsince the
recognition strategy group was fastet,'the Colorsi groué simply
contained more subjects who used a recognition strategy. In this
case thé‘aiffégencg in respoase times would be,; result of
subjects' stfateqies. Hduever, this expla;ation is unlikely to
be correct for two reasons. r}rst, ine Colors1 group is faster
on both lines apﬁ cclors, while tne recognition strategy groﬁp
vas predictive of faster response times only on thé linés. -
Second, reference to Figure 4 shows that botn recognition and
comparative stratejy groups were fasfer in the Colorsi groub.
Therefore, the gulcier response times of the Colorsil grouap
cannot be explained by a greater use of the recognition
strateqy;arpe second explaﬁation tor the guicker response files
of the Colorsi group relies on the fact that subjects
universally feporten the color task to be easier than the line
task. Therefore, presenting the color task first may have
ehhanced'subjept's confidenge, thereby facilitating subseguent
performance oﬁ the line task. v &

The foregoing discussion may be sussarized in the following
five points. rirst, order effects ue;é présdgt apd«resulted in a

significant 5 way interaction which precluded the interpretation

of lower crder interactions. Thus itfis~yecommended that in
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future applications of a puré versus piied presentation

— [ N1

comparison only a between ggoub efperi;ental design bé ﬁsed:

Second, an analysis. of the between groups section of the
experiment revealed, as predicted, a significant group by .
helispheté by type intéractionk“nquever, statistical and visual
analf§is of the res;ltsbrevealed no significantfdiffefences
between heiispberesvfor either the color or line stimuli fof anj
of the subject groupings. Thus, it is difficult to interpret the
nature of the 3 way interaction in light of attentional bias
theory.

Third, no main effects for hemisphere or henisphere by
stimulus type interaFtion were found. An:examination’®of the‘
asyametry ot each stildlus type (e.g., line, coior) revealed two
of. each type had & left hemisphere advantage ub@ie the other two
of each type'haa a right hemisphere adv;ntage. However, none of
these advantages wéie significant. Thus, the stisuli failed to

-

be lateralized as expected. This result is particularly

~

surprising for the color stimuli, since they are regarded as the
- i : : ) C .
best ndn-alphanuneric left lateralized stimuli available.

Fourth, the grouping of subjects by strategy, on..the basis -~
of post experiment interviews was partially successful. The
recognition strategy group had significantly guicker response —
tises than the comparative strategy group. However, because no

/— . .
hemispheric asymmetrieg were found for the stimuli, it is
impossible to say whether the groups would have shown different

patterns of asymametries had hemispheric advantages been
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obtained. The strategy groups were only significant in an
analysis of the line stisuli and not ef the coler stimuli.
Fifth, significant differences in speed cof response were
found when tne color Llocks were presented before the 1line
blocks. The most plausible explanation for this-result is that '
subjects felt more confident by virtue of completing the easier

task first (color stimuli). Subsequently, subjects' increased

confidence enabled guicker responses to the line task.

Generalizations based on the results of thne present
experiment, conterning the contribution of attentional bias to
observed asymmetries cannot be made. However, attenticnal pias
can be considered as an explanation for the lack of hesmispheric
asyemetries in the present experiment.

Verbai resgonses may have induced an attentional tias,
hence affectihg the observed asy-letfies. Attentional bias
thecory predicts that verbal responses vould differentially
activate the lett hemisphere, subseguently brimging attention to
the R¥F. Consequently, the line identification task, a
supposedly right hemisphere lateralized task, shoula Ehoa a left
hesisphere advantaje or mcre probanly a reduced right hemisphere
advantage. Similarly, the color naming task, a left hemlisphere
lateralizea task should either retain or increase its left

hexisphere advantage. However, in contradiction to the predictea
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patterns of asymmetries, the color nasing task showed no left o

-y -

héiisphefé advaﬂiage. Therefore, attentianai~hi35x§aased~bf~<~m——~—m~ﬁ—
verbai rqséonses‘is not an adequate explanation of the results.

What are QOIe reasons for this inadeguacy? anda-entally,
attentional bias theory deals with small effects occuring over
short’tine spans. There is Ao evidence that the effects of o

previous cognitive-perceptual processing liﬁéer/for other than .
. . . . e .

microseconds. Concurreat memory load and fixation manipulation
are two experimental paradigms used for the study of attentional

bias. They both place the “biaser™ and the "biasea™ in immediate

telpdral proximity. On the other hand,'lixed presehtatibn
éiudies‘g;nefally havé subsﬁantial’intervals betﬁeen the
preséqtation of consecutive stimuli. For example the intertri#l
“interval used ﬁy Day (1979) was 3 secs and that used by
Bellige(1976) was 15 secs. The present eiperilent used a 3.5 sec
jigteitrial interval. All,of;these,tinesmnneulong;nelatizgwfé;thg;,uﬁ,wﬂ,
typical processing and response tines'of cognitive-peréeptual
experiments. Therefore, attéﬁiional bias effects may not extehd»
from the pL sentai%pﬁ}bf one stimulus to the next.:Subject!s
Jr:: disconnect fros ;vtaSQ can be measured alternately

> | - —

by EEG and cerebral biood flow experiments. Perhaps these

abilitie

methodologies can infors us as to the duration of bias due to

previous cognitive-perceptual processing.

- - R

The author feels that subject strategies are more iikely
than attentional bias to account for certain aSpectswﬁfffigﬁ;

data. Subject strategies are assused to resylt in comsistent
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biases over time and hence can be more easily conceptualized as

having an influence stretching from one sfilﬂlﬁgﬁbfégentation to
the next. Subject strategies may expiain the faster response
times recorded by the Colorsl group. This group,.présented
col®s betore lines, had significantly fasker times on both
colors and lines compared to both the Eixed and Lines) groups.
Faster times may just represent a type 1 error, in that,
althoogh statistically significant the result may be measuring
randoa variance rather than indicaiing the presence of an
undérlying paffern. Altérnatively, 4s suggested earlier, the
faster reaction times for the Colorsl group may be due to
confidence induced by a change froa an easier to a more
difficult experimental task.

Confidence can perhaps be construed as a strategy variable.
dnlixe the strategy v#riablés disccussed abbve, confidence is
more ciosély akin to an affective state than to a cognitive
state. The recent studies by Tucker (1981) and Tyler.a Tucker

(1982), have shown that mood, and anxiety can affect

asymmetries. Depressive affect, and hence lower confidence, are

associated with a decrement of right hemisphere activity while
egphoria, at least in mania, is associated with an increment of
right hemisphere activity relagive to the left\:e-isphere.

Confident subjects then, might be expected to have a relatively

greater right hemisphere arousal. The results of one stpﬂy show

that right hemisphere arousal may leaa to better performance by

toth hemispheres on a perceptual task (deilman & Abell, 1979).



Hence confidence may ‘speculatively lead to ovéfgiiigéitef‘

preppredness‘ana performance on cognitive-perceptual tasks.

Rlthough, the energy of the'pfesented.stiluli, measured in
luninescence} has been de!onstrated to alier and even reverse :
asymmetries, the effect of a subject's energy has not. Consider
for a eoment whether sdbjécﬁs' energy‘,'interest, motivation,
conf@{gﬁce, or expectations, might not be.a crnéia;relelent inm
prodécing differential results froam one 1a$oratory to another..
For example, Kinsbourne's iatestvtheoretical formulation
associates the left helisphere with appfoach énd the right

. 2

henisphére uith'avoidance (Kinsbourne, 1983). Should.this be so,
then subjects® willingness to do thé ta§§ and their sense of iis
pleasantness or unpleaéantnes aight well efféct the measured
asymmetries, by shifting the Qifferéhtial activation of the

Vg

hemispheres.

Besides offering an explanation of the faster respomse -

'tiles of  the Colorst group; subject strategies may speculatively
explair why the strategy groups were significantly different in
Arespo;se times., A
Examination of the individual l;né stimuli, plotted by
strateqy group (Figure-5), shows an interesting though
nonsignificant trehd in the data. It can be seen Ehat both

strategy groups, show a left hemisphere advantage for sose of

the lines, and a right hemisphere advantage for others. Por the

slower, cosparative strategy group the right besisphere

advantgged line is the 60, while for the fastef. recognition
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stfategy group, the right helisphere advantaged ‘lines are the 45

/.

and 60. 90551bly, ‘the 45 and 60 degree lines are key lines: the

60 being the most ilportant for the comparative group; tbe 45
Vbelng the most important for the recognltlon group.
Hypothetically, a lental ilage of the key line for each group - -
was proninent in visual mnemory and formed the basis for

judgelents of line orientat?ons.,ihen a line sinilar to ghe line
most prominent iﬁ visual memory was projected onfo the screen,
faster right hemisphere response times were achieved because aﬁ
imaginal strategy was used. Evidence that pointq to the locatlon
of imaginal processes in the right hemisphere uould suggest that
imaginal strategies would ptoduce right hemisphere effects (cf.,'
ley, 1983) . when 2 line other than that held pronlnently in

visual memory was projected, the 1n1t1a1 processing was done by

the right hemisphere, while later processing iavolving a smore
; .

analytical coaparison with the wemorized line was carried out by —— -

the left hemisphere. The consequences of’i projected line béing
judgel iifférént from the line held in visual l?lotL,QiffGIEG
depeniing upon whether the key line was a 45 or a 60 degrée
line. 1f memory contained a 45 degree line them it was easy

subseguently, to recognize a o0, it being the only line less

—
-

than a 45, leaving tne greatest amount of decision.laking © be

done betueen the 15 and 30. If mesory conta1ned a 60 degree

angle, then it was such harder sunsequently to discrisinate
- - e - — = —_ = —_— ——

E

between 15s, 3Us, and 45s. The latter conditionm would thus

reguire more analysing, and hence produce the longer response
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times characteristic of the comparative strategy group.

rﬁus, it would Sééj'thaf the angle which §U5jétt3;¢hvéé éu
be most aware of or felt was eésiest for thea to rétogniie would e
‘have 1'P°rta§ﬁ consequepces}'both‘in terms of resulting _ i
-asymmetries aﬁd average responsé times.

Sdpport for the notion thpt,initial processing may bé*'
Ecco-plished by the right heiisphere and subsequent processing
by the left hemisphere comes fronVSergent (TQBB),HhOtgeorizes R
that the right hesisphere may be lore7c0lpetent‘in‘prelilinaty
processing and the left heamisphere more competent inrdetailed
operations. SR R e

Ssupport of a different nature coames fros Kosslyn (;ote 2)

who recéﬁtly developed a three pért computer simulation model of | -

imaginal processing. The first part of his simulation model

virg‘\ Tl

@xplains the production and organization oflgn image. Kosslyn .
{1975) maintains that—the~pe£€epiieame£waaminie;nalfiaagefisﬁWW,W”;V,WT,;
similiar to the perception of an external i-a@e. For instance,

in both real life and in imagination, it takes longer to say if _

PRSI E B

a german shepard has pointed ears if one was préviously looking

wibe Al L e

at its tail than if one was looking at its stomach. In
imagination as in real life, only part of an image is im focus
at any sosent. The sacond part of Kosslyn's computer imagery

ncdel simulates the making of global comparisoas, for eialple,

deciding whether an elephant is larger tham a goat. The third

part of Kosslyn's sodel simulates the sak)ng of coaparisons made

on the features ot an image. For example, Kosslyn asked subjects
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to specify whether the ears of imagined animals protruded above

the curves of"théir'éi&Iié'{fhéi”Hb in the case of a german
shepard and dom't in tﬁe case of a per;pn)f Kosslyn maintains
that the first tvo parts of imaginal ptocessinq4involve right
_hemisphere fﬁnctioning, vhile part three involves lefti
‘heniSphefe functio&ing. Kosslyn, working with-a single split‘
brain subject received striking support for his hypothesis that
part two is a right helisph;reafu;;tion wvhile part three iseér~

left -hemisphere function. The subject was equally able to handle

part two, global comaprisons, with either hemisphere. However,

with part three, featufe COlpafisohs,'the right hEIiSphetéi
perforléd at chance level, while the_léft he-isphéte 6etforled
extremely uellt ) . ‘ T
Comparing kKosslyn's médel of ima&ginal processing and the

line processing that occured during the present expeti-ent, it

would seem that deciding whether a target line is similiar toa
memorized line is a gJylobal comparison ﬁkin to a part two ,
cosparison, while deciding gn the degre§ of difference betueén a
target line anda a -eaotizednline is a teature analysis -o;
~similiar to Kpsslyn's'part three. Thus, the initial recognition
of the 45 or 60 degreelliné would be a right helisphere‘task and

the subsequent labelling of the other angles a left hemisphere

task.
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Conclusion

This study was undertaken to._further clarify the
relationship between two variables (attentional bias and subject
strategies) and the measurement of perceptual asynaetries.

3

Perceptual asymmetries are studied in order to increase

Tb? knowledge of the braln's strnctural and functional organization.

l‘
(Z

he presence of a petceptual asylletty is coamonly assuled to.
1nd1cate the greater contribution of one hemisphere to the
processinq of the presented stilulus. Specific
" cognitive- perceptuai pProcessors are thus IOCallzed to one
hellsphere or the otbep.

Both subject strategies and attentionaiibias are

hjpothesized_to affect percepiual asysmetries. Attgntional bias

effects in the presept experiment wvere assumed to be

contributory, butfaotmpradoainanifmio,Lhagcxeaiinaniaaﬁwaa,
perceétual asymmetry. Houevé:, in the dafa analysis, as no
evidence ot significant heniSpAeaic aéyaletries uas found, no
conclusions about attentional bias effects uwere possible.
Subject strategies, an infrequently studiad and poorly
"understood variabie, is often postnlated to be a -a3or factot in
the determination of perceptual asyameries. Im the data

analysis, strategy gtoups vere not characterised oy different

patterns of as;--etrxes, althouqh azgnificant differences in
I e

respoase tiles vere found betuaen groupse. Signiticant effectg

due to the order of ptesentation of the stiqnli were also found.

N 1S
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.

An au,iysis'qf the complete data revealed & compex inmteraction — |

’ilUHg:Ot&et;"hEIiSphete7’Stilﬁ%ﬂsft1?e—&#d\?féSen%a%i03449§£egblg;4;44f

- mixed). An analysis of the partial data, rgvealed faster -

respénse times for both the color and the }1nevstinuli, when the
color'éti-uli vere presented,girst.vP;esent§ug the colof stimuli
firét may have enhanced subjecti' confidencé, thereby
facilitating subseguent performance with the line stinuli: In

sulnary,then; vhewm compared to the effects of ordétrand,stratégy; ','m

- groups, the asymmetrical properties of the stimuli were foand to

be weak. ' ' Y

~ The relative instability'f?ﬂ:synietriesisuellknounkcf.
'Bryden, f§83), so that conclusions concerning tﬁe sultitude of-
factors influencing'asquetrieé are’oniy slowly being
unravelled. The'presenf results indiciiing a conblex effect due

to order of presentation are consistent with Sergent's

observation Q;M£§£ fxngiliilmqiwggggitive~pgrceptuallgffqugif
For example, she reports changes in)ésynnetries due_fo sinor
cbanqeg in such variables -as exposﬁrertile aiﬁ luminesence.
Further, in this experisent, differences in response times due
to the lateralization of perceptnai processes vere found to be
less roﬁnst than differences 1ip reponse time due fa\gﬁbjocts'~’

'strategies. TheréfOtef the relative strength of subjects® -

. _
stratigies.hithights their importance as a variable, which

needs to be more fully understood and warrants turther

investigation.
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APPERDIY 1 - TABLES OF DATA ABALYSES

TABLE 1

FL4

DESCRIFPTIVE STATISTICS - AGE, NUMBER OF TRAINING THRIALS, AND

KUMBER OF ERRORS

L

ﬁ.
- VARIABLE. BMEAN SeD.  SMALLEST LARGEST HANGE
" RABRE ~ VALUE - VALUE
TRIALS 4,925 1.110 4 7 A 3
AGE 28,218 7.864 18 60 42
LP1S e325 616 0 3 3
LP30 T .500 :987 0 4 4
LPUS 575 . 884 0 3 3
LP60 <950 1.339 0 g4 4
EP15S - © w550 . 904 0 u u
RP3C .375 . 586 0 2 -2
RPUS LU00 . 744 Q 3 3
REEO .900 1.614 0 6 )
L®15 575 L e903- R . i — 3
‘L300 .525 .916 0 3 3
LMuS .800 1.181 -0 6 6
LM60 1.125 1.556 0 5 )
R®15 1.125 1.636 0 5 5
RM30 . 500 . 961 0 4 4
RMLS « 550 .74 0 2 2
RM60 g.725 1.132 -0 4 4
-
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" TAELE <&

~___

>

ANALYSIS OF VARIAKCE - TOTAL DATA

e O e e T T i I I i I S e o T S e

e L - W W W . e e W - N R S R W oy e e e o ke e e ML N A K 4 WP W mm e ER e M v R e e e e S o e e e ——— e

ORDER?
RDER.Z

. PRESENT

HEMISPHERE
TYPE
STIMULI(T) .
OR

oFp

RP

OH

RH

PH

ok s

RT

BT

HT

U (OR)
0S5 (T)
RS (T)
BES(T)
HS (T)
ORP
ORH
orB
OPH
ORT
OPT
RPT
CHT
AHT
PRT
UP (OR)
UH (OR)
OT (OR)
ORS (T)
OPS{T)

" UHT (OR)

_UHT (OR)

UT (OR)
US {ORT)
t (OR)
UP (OR)
UP (OR)
UH (OR)
UH (CR)
UPH (OR)
UT (CK)
UT (CK)
UPT (OR) -

US (CET)
US (ORT)
UPS (CRT)
UHS (ORT)
UP-(OR)
UH (OR)
UPR@OR)
UPH [OR)
UT (OR)
UPT (OR)
UPT (OR)

UHT (OR)
UPHT (OK)

US (ORT)
UPS (ORT)

MEAN 4 FROE.

SQUARE
.1706 'Y, .521

1.7136 4.22 .473
.9724 32.94 « 000 %%
4333 Se22 L0285

55.9330 492.60 .000%%
4650 15.82 .0002%%
3635 .9C . 350
.2622 3.38 L0053
L0471 1.6C .215
. 0082 90 .328
.0011 .13 .720
.0004 .08 .780
.0269 2.36 .133

. «6592 5.81 . 021=%

eB42 5,96 ,020% ——

0292 4,12 050%
.43061 ‘
.0255 .87 .520
.0528 80 L101
.0329 5.12 .000%=
0513 " 5.6U4 <000
0402 1.36 $251
.0000 .00 .990
.0019 .35 560

. 0000 .00 .973
.0901 .79 .379
.0849. 6.00 .019%

C L0644 4.55 L0402
.0061 .85 «362
+0¥28 - 180 188
0069 1.83 ‘. 184

~+0295 e

- .0083 : «
.1136
.0116 .40 .882
.0156 2.43 .027%
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RPS(T) UPS (OKT) & “0028 i3 . .857 ,
OHS (T) UHS (ORT) 6 L0111 1.23 284 e
BHS (T) UHS (ORT) 6 .0138 1.51 174
EHS (T) UPHS (ORT) 6 L0036 oW o833
ORPH UPH (OR) 1 .0283 5.21 029%
ORPT UPT (OR) 1 .0020 L1484 " .71C
~ ORHT UHT (OR) 1 .0006 08 L7719
OPHT - UPHT (OK) | I 0014 W38 «539.
RPHT UPHT (OF) 1. +»0002 T .05 o W.827
jas (ORT) \ 216 L0294 - S
“YUPH (OR) 36 .0054
UPT (OR) 36 L0141
UHT {OR) 36 L0071 ;
QRPS(T) . UPS(OKT) 6 .0032 © .50 810 -
ORHS(T) UHS (ORT) 6 - 00846 - , .50 - .807 :
CPHS(T) . UPHS(ORT) 6 - .0038 C .49 814 I
"RPHS(T) UPHS (OKT) 6 T . 0044 .57 .757 .
ORPHT UPHT (OR) 1 .0308 8.20 .007%%
UPS (ORT) 216 L0064 -
UHS (ORT) - 4 216 . 0091 o
GPHT (SK) 36 L0038 . S . R
ORPHS(T) UPHS (OKT) 6 L0016 e 21 .974
UPHS (ORT) 216 .0078
) ~
{
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TABLE 3

ANKLYSIS OF VYARIANCE - TOTAL LOGGED DATA

. e e A AR WP e M W W e e b e W A o e W e W m e W NP M Wk M W R W em e w w We al  w den ——

ORDER!
KDER2
PRESENT
HEMISPHERE
TYPE
STINULI(T)
OR

OF

RP
 OR

" RH

“PH

oT

‘RT

PT

HT

U (OK)
0S5 (1)
ES(T)
PS(T)
HS(T)
ORP
ORH
OPH
RPH
ORT
OPT
RPT
OHT
RHET
PHT
UP {OR)
UE (OR)
" UT (OR)
ORS (T)
OPS (T)

UP (Ok)
UB (OR)
UT(OK)
US (ORT)
U (OR)
UP (OR)
UP (OR)
UH (CR)
UH (OR)
UPH (OR)
UT (OR)
UT (OR)
UPT (OR})
UHT (OR)

US {(OKT)
US (ORT)
UPS (ORT
UHS (ORT)
UP (OK)

UH (OK)

UPH (OR)
UPH (OR)
0T (OR)

UPT (OR)
UPT (OR)
UHT (OR)
UHT (OR)
UPHT (OE)

US(OBT)
UPS (ORT)

7

W w w ‘ : w '
oo, v ad d il ved vod h d ot wd BN D D el ed wd e nd wd nd D et et P wd il wd b b

MEAN

.0888
2.8498
2.63U42

JUSET

104.1300

«+7378
1.0550

L4431

+0556

.0052

w0000

.0017

«2939

«3403

Teb 89U

<0266
8161
»0290
«0362
0646
.0505
.0002
.0072
<0000
4201
0326
.0779
. 0021
»U218
L0114
0475
»0100
+19310
.0070
«0117
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A

F PROB.
.11 743
3.49 .070
55450 .000%%
5.36° SO26%
545 .46 00032
20,41 . 0003
1.29 .263
9.36 ~  .004%
1.17 -286
5% . J4T76
.00 978
.24 624
1.54 .223
1.78 190 .
39359 T L0008
3.61 .066 '
.80 569
1.00 .425
5.64 .000%%
7.04 .000%%
1.06 .309
.02 .897
1.04 314
.00 .966
2.20 147
1.87 .180
4.48 .041%
.28 .599
2.96
2.64 113
.19 979
1.63 .1




RPS (T)
OHS (T)
RES (D)
PHS (T)
"ORFH
ORPT
ORRT
OPHT
RPRTYT

US {(ORT)
UPH (OR)
UPT (OR)
UHT (OR)
ORPS(T)
ORHS (T)
OPHS (T)
RPHS (T)
ORPHT
UPS (ORT)
UHS (ORT)
UPHT (JR)
JDRPHS (T)
UPHS (OKT)

UPS (ORT)
UHS (ORT)
UHS (CRT)
UPHS (OKT)
UPH (OR)
UPT (OR)
UHT (OR)
UPHT (OR)
UPRT (DK)

UPS (ORT)
UHS (ORT) .
UPHS (ORT)
UPHS (ORT)
UPHT (OK)

UPHS (OKT)

L%
[V PR
oo

36

&2

1.11
_1.23
.80

438
.03
.00

o 34
« 21

«31

LU0
.88
.36
6.70

934
.876
.513
.889
L0N4%
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TABLE 4

ANALYSIS OF YARIANCE - PARTIAL DATA

SOURCE D.F. MEAN F PROB.
SUUARE

sRoup -~ 2 4630 5.10 L0112

£ RROR 37 .0907

HEMISPHEKE .. 1 . J0o02z1 ' 1.09 303

HO ' 2 .0011 «59 . 562

ERROR 37 .0020 .

LYEE 1 T 12.3653  500.41 .000%%

ERKOR 37 L0207 ‘ :

HT 1 ©.0006 .47 .495

"HTO 2 .0053 4.13 .024

ERROK 37 ' L0013

.—-—--—--—--—-—-------‘----—--—------——---—--—--———-o———'"&-—
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TABLE &

MEANS AND VARIAMNCES "OF IEPT-RICHT DIFFERENCES -

DIFFERENCES

.anzs ~ COLORS - LINES-COLORS
°'EIYEEf'_"’:,025 ;jir .005 ) -7031 -
COLOEST  -.035 L0071 -.036
LINEST 025 =017 . 042
VARIANCES 005114 .001359  .005151

. = ———— A - - = e . e ar - e R - W e e e R W e e A e A -
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TABLE ¢

T TESTS OM LEFT-RIS

HT DIFFERENCES

COHPABISONSiTéEvDIFTEFEiCE'OF ANY MEAN FROM ZERO
USING THE POOLED LINES AND COLORS VARIANCE
ANL A SIGNIFICANT T VALUE(37) P=.002 OF 3.30

S

T VALUE
MIKED  LINES 1.97
COLORS .39 ‘
DIFFERENCES  2.43 o ,
LINEST LINES 1L39 ' §
COLORS .95 |
DIFFEKENCES  2.33 -
COLORS? LINES 1.95
COLORS .06 , |
DIFFERENCES = 2.00° S

COMPAKRISCNS:THE DIFFERENCES BETWEEN GROUPS ON
LINES AND COLORS

A

= wvoe
MIXED-LINES] 1.47 .65
PIXED-COLORS1 .29 U6
- LINEST1-COLORSY 1,53 W12 -
} o v
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TABLE 7

ANALYSIS OF VAEIANCE - PARTIAL DATA, STIMULI PRESENT AS NESTED

-

-

e e - —— - e —— . S P e D WD v W T e R R W e e - —— e ——

- . W - W R W W - - M W e R . e - - R - AR G AR G A e WS R L M R T e G e

- FACTORS
SOURCE ERROR
TERM
GROUP U (G)
HEMISPHERE UH (G)
TYPE UT (G)
U (G) , .
STIMULI (T) US(GT)
SH — UH (G)
GT - UT(6)
KT ' UHT (G)
UH (G) - .
“UT(G)
GS (T) - US(GT)
HS (T) " UHS.(GT)
GHT SX UHT (G)
Us (GT) '
UHT(G)
GHS(T) UHS (GT)
UHS (GT)

D.F. MEAN
SQUARE

1 1.2379
T - .0109

1 53.9549
36 .3726
6 L4453

3 .0053

3 +20889

1 .0078
36 .0078
36 .0956
18 <0232
6 .0243

3 40209
216 .0240
36 L0047

18 .0061
216 .0093

F PROB.
3.32 .030% ) ,
“1.40 245 e
564 .44 . 000%:x
‘ }'18,56 .000%%
: e6Y .566 -
.93 436
1.68 - .209
¢ .
«97 C .497
2.60 . 019%
e lrglh 2o - GO O D
«065 -855

- . - . - — A W . —— - - ——— . D - — T A —— -
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i - T E ;
s . 7 - . | ) | 7 - ) ) 7 7 - W )
TABLE & : ' 4 : B R d
‘ . 7 I
ig - / - . E : " ‘ B s fq,' P
: L 'Sfﬂ‘ll“c! GROUP ASSIGHERENT x + Ty .
7 ) o - ’ (7 r - . . . . ) ‘ )
- - 7 v -» M 7 "\
T T T T U U ASSIGHRENT U UUSTRATEGY - )
- Cn T T T s f“»mo. B o AG'nMo“u‘P“ T ““M"sﬁ” 1"" T e
PURE "AIXED . WABE GROUP
—--oeo-o- O A - g
COMPARATIVE COBPARATIVE -~ COHPIBI:I': ) - 18 :
CUnpy, 4 } iV ’ i 5
ﬂBCOGIITiOI RECOGRITION RECOGHNITION 7 1 ﬂ‘
) 'RECOGHEITION CONPARATIVE RECOGNITION CHANGE 3
X L
F - .
R . v
. . | B .
. y :
, {
- 86 ) Y
. &
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"~ "TABLE 9 .
& .

*

a

ANALYSIS OF VARIABCE - PARTIAL DATA WITH

*

= h ]
.r..ﬁ.--_-'... ..... --“-------“...--...4‘ - .
T SDUNCE T DeF. T WEAN . F  _PROB.. o
y; B “SQUARE S
G ROUP , 2 <3865 3.81, «0328
STRATEGY GROUP 1 o W157 * 1.93 «173
GS : , 2 +0389 .39 677 ,
—————ERROR; ; 34 ( .0 = : }
REAISPHERE . . 1 .0018 .65 825
BG L 2 - .0014 .63 .541
iS : : 1 - 0000 '5.00 «974
HGS . ‘} 2 ) 700006 V 028— 076]
ERROR ~ ' 38 L0021 .
N ) N » ’ ‘ )
TYPE ~ 1 . 9.3918 ' 386.87 «000%%
16 : 2 .0088 . -18 «834
TS ' v T 0656 0 2.70 110 - )
PGS 2 008y 17 . BUb
ERROR 34 © .0283, , “ '
" HT 1 .0009 ° .66 423 \
HTG 2 L0081 “3.13 T.057- Ty
ARTS B | .0000 .08 ‘.777 g
HTGS 2 .0014 1.04 T .363.- ,
ERROR 34 . .0013 N
] , ;
= »
L
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- “ , T <
TABLE 10 . _ R o
¥
: ANALISIS OF VARIANCE - LINE DATA WITH SPTRATEGY GROUPS (f/
' ) : f
__,1"‘
o VSUU!Cf‘ff T FiT-Wﬁ”fﬁLW’VUV EAN r PROB.
- 1 1 1.
GROUP | 2 - .8217 ' 3.75 0388
STRATEGY GROUP 9 N7 6.25 .017¢
| s ! 2 <0321 22 .808
_~  ERROR , 34 ‘ 1460
. HEBISPHERE . R ~ .0088 .82 .372
¥ ue 2. 0200 1.86 AT
8S ' o _«00013 .03 «87
AGS S +0063 eS8 <58
 ERROR - 3 .0108 |
LIve T 3 .3581 .  11.03  .000%*
LS S 3 getY T W05 J9ee
fffff LGS 6 0372 1.5 ,3u2
ERROR 102 0325 - <o :
BL 3 .0372 2.58 .058
HLG 6 L0098 . .65 .691
BLS . 3 0058 37 <778
. BLGS 6 0123 .85 533
. " ERROR 102 «0145
N ‘ i _
-
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. - Arrtlnxx » - lAlolallss QUISTIOIIIIII 5
wamE: L o A L
'STUDENTS: __ - e i

TELEPHOBES: i

Iy aayome ina 7ont flnily of hitth. brother. sistot onﬁp&r.nt,
left hanaec? }eswr - RO, Cen ‘ ‘

o T ygtractions: ?ormh—%ﬂrtc&ﬁm }isttd——bo}oh -indicate
: with a "% which, hand you norsally use to perfora the activity.
"If you vould only use the other hand when forced to, mark a

"++®, If you would ufe both han8s equally oftcn. place s "a¥ in

- -

éach coluas. ) & . , . .
. | left - " right.
V¥ritiang a message . o . - ' )

Drawing a picture = -

Using a toothbrush

Throwthg a ball | : ' : | .
Using a pair of scissors
» \‘ )
L :
- N »
v .
. . B
, R e R .
“ -
h ) .-
S
, r
t - . } - .
- . ! - N ~ ‘<



A

APPENDIZ T - COLOR SYINGLI

-

.

nansiiliCOIoricitp:'

fnitial . ' .
P . ) - 7 7 , S .
- _ hee value chrosa .
red 5 - & o '
green s L -8
- Hlee 5 & - - .8
'mﬁpit;!:ﬁ"“””*ﬁf”w“**”***"“"i' , —,8 . .

tisal .

red S 8
. greem . 2.5 5 .° e N2
» .bl” F s . R - 7, . -
p-tglc - ) |

" acteal size of colcr sguate on siide - = T o

B
L

7
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APPESDIX D - LINE STINOLY

Lises shown to the left v&pnal ticld
actual size of alidt

5

45

!
i

-

Lines shown to

60

the right visuval field

&5

[P O T . U

30

:7;5W'f7 5\§7f






