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- four vere projected laterally in a tachistoscopic paradigm ;:{iéllf o

\

. . 'ABSTRACT S S

categorized as left amovers, bimovers,‘énd right movers, on a.

- - =

7. ..*Sixty-four males and sixty-four females, further . NN

_heasdre of conjugéﬁe lateral eye movements, participated in a

study of face recognition. Subjects completed a free view face
recqgﬁﬁtion test, and'a test féquiring then to select }mong

-

chimeric faces as a measure of perceptual bias_in processing N

physiognomic stimuli. Subjects memorized two faces and vere .

required to recognize theam froe two unfamiliar faces when the

of the subjects viewed emotional faces and half viewed only
neutraLﬂﬁaces. This was followed by a central exposurevva;iatiOn
of the tésk, which was to serve as a measare of facial ‘
processing ability.

It vas predicted that 1left movers wouid perform the central

‘exposure fagé tecognition'fask significantIYHfaster thag right

movers. This was confirmed. Théyaﬁyas also a tendency fSE\left
movefs and binovers'to'denonstrété a greater left visual field
advaptagern the perceptual bias ﬁeaéure. The pefceptual bias
and tachisioscopic indices of laterality were examined with
correlation-coefficienté. It Has,§ohcluded that the two indices
cannot be qonsidéred egaivalent in view of the instability of

‘ .
the tachistoscopic index as a function of procedural variatioms.

Correlations were examined between the_ laterality indices and

tests of facial ability. It was concluded that there may be some
.-

guarded support for the notion that a left visual field/rigat

N iii '

?-'
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hemlsphere blas in pr009551ng phy51bgnom1c stamull nay be

Ly —

related 1n sone populatlons, to greater gqapetgpce 1n—face

recogﬁitlon. Predlctlons regarding a sex by gnotidnélrvalence'by”

visual field interaction vere not conflrned- Hovever, there were

1nteract10ns 1n701v1ng visual fleld by emotlonal valence by

fanlllarlty {(wvhether or not the face.had been prev1ously

nenorlzed), Thls latter flndlng ¥as attrlbuted to dlfferent

coding stragglei avallable under the two conditions of.

famlllarlzatlon.

The dlscu551on concerned the llnltatlons of tne
’\

tachlstoscoplc paradlgn as an 1nvest1qatory tool in studylng
laterallty patterns in face recognltlon. This was followed by

suggestions for further research- - - ‘ .

iv
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1. Introauction'
The purpose‘bf the,presanf tese&;cﬂ is to'inyestigatg
several issues related to face'pefception and‘cerébrél.
hemispherié asynméiry: An-attempt vill also be made to relaté
éacial processing ability to cqnjugéte lateral aye movemenﬁs
(CLEH)’in'fiew of their sharei common theo;etical basis im
’cerebfai lateralify. IThe relationship between fzceAperception
and ﬁePispheric asymmetry will be reviewed first. Three of théj
four gypothesésreidmined'in the present inVestiga;iéﬂ/:;I} thén
be introdﬁcéﬁQ This‘vill be ﬁoiloued by a similar,revié: of théh
CLEM literature, which will,bé followed by introduction of fhe
“fourth hypothesisthich integrates the CLEM and face perception
literature. Finally, the four specific hypotheses and related

%

predictions will be briefly sumparized.

Facial Processing Ability and Cerebral Aszgmétrg

!

The recogniticn of faces is &amost complex and
sophisticate? visual achievement. We can each probably recognize
hundreds of faces, all which differ ;g fine detail and urndergo
successive transformations, but we do this in a manner which is
iapossible to éonvéy verbally. It depends upon learning visual

pattern discrisinations of great complexity. It is becoming

apparent that many aspects of facial féiigf;;*ﬁh' percevption,

1
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and even expression, are Eggated to the lateralization of

function in the cerebral hemispheres. This information derives

QSEL froa an extensive body of feSeafch invoivihg'both brain;injured
and goplal saaples. | | ‘

//'\\;‘ fhis review will be restricted to issues in face perception

in adu{ts; Developrental ismues will not be discussed since they

™
<«

‘are not:di:eCtly relevant to the present investigatq’n,

Research on Facial Processipg in Brain Injured

‘Patients:Prosopagnosia

The iﬁability to reéégnize fgpibiarfface#'has been repqrted
“in eéfly déscriptions of prain damaged patients,and vas termed
"prosopagnosia" by Bodamer {1947) . Hecaen and Anéelergués»(i962)
reportedrthe first»syStegatic’and large scale iﬁvestigation
‘ re;ating proSopaénosia to brain fuhciion. Oon the basis of 47
cases of prbsop%g9o$ia, tﬁey fouﬁd*that.a definite mdjoriﬁj.
 éhowed eyidence of lesions in the posterior‘right hemispﬁere,
particuldrly the parieto-temporal-occipital junction.
Furthernone; they reported that prosopégnosia is most often
accompanied by spatial dyslexia, spatial dyscaiculia, and
apraxiaffor dressing, disturbances v%ich have also been
implicated in rightfhenisphere'damage (Critchley, 1956).
Meadows (1974) published an extensive)analysis of clinicall
case studies, a re-evaluation of pathological find@gqs in

réported cases. He rerported that patients with prosopagnosia

[\



nearly alwayE/Eave a left upper quadgpptalxvisual field defect,
correlated clinically and pathologically with a right
occipitotemporal lesion. The few necropsies ail show bilateral
lesions, but the right hemisphere lesions have all involved the
region of the occipitotemporal junction. Although the consiStent
involvement ;} the right occipitotemporal lesion is clear
throughout his analysis, he is reluctant to accord it with
exclusive ipyolvement in prosopagnosia. He states: '

.

It is ﬁatural to guestion whether the left hemisphere
lesion is necessary at all. The evidgnce, hovever, is
overwhelming that bilateral lesions awre important in the
overall etiology of prosopagnosia. The high incidence of
bilateral disease clinically and the invariable presence
of bilateral lesions in the few (eight) necropsies so
far perforned can scarcely have occurred by chance. {p.

197)

He finally concludes that althoughk the posterior right
heaisphér% is clearly involved, severe clinical prosopagnaksia
may reguire "bilateral, though not necessarily symmetrical,

F
damage" (p. 497).

More recenrtly, Geschwind (1979) reached a similar
inference, claiming that prosopagnosia results from bilateral
lesions in the occipital areas leading into t;é temporal
regions. This proposed area of localization is consistent with
speculations tnat prosopaghosia may be a specialized form of the

amnestic syndrome {(Meadows, 1974), since the latter involves the

bilateral limbic areas, buried deep in the temporal lobes.

or
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Deficits in Facial Processing in Non-Prosopagnosic Brain Injured

Therrarity of clinical prosopagﬁosia in view of the
frequent occurrence of right hemisphere damége is consistent
withxneadov’s conclusion that although the right posteribr
hemisphere is ciearly involved, severe clinical prosopagnosia
may reguire bilateral, though not necessarily symmetrical,
damage. This "necessafy though not sufficient" role of the right
hemisphere in the disorder is consistent with research in which
more seqsiti%e face recoghition and perception tests have been
desigped and administered to larger heterogeneous groups of
brain injured patients. This has resulted in the codﬁistent
finding that patients with right fposterior cerebral injuries,

who are often not suffering from clinical prosopagnosjia, have

difficulty in recognizing faces, dolng more poor than patients
vith left hemisphere injuries or normal control subjects

(DeRenzi and Srpinnler, 1966; Benton and Van Allen, 1968; Milner,

———

1968) .

However, the more sensitivevrecognition tests have mainly
used unfamiliar faces, exposed only during the test situation.
Since prospagnosia most prominently involves a failure to
recognize vwell-known faces, the degree to which the right
posterior deficit is related to prosopagnosia is difficult to

determine. VWarrington and James (1967) compared recognition of

famous faces (for exan?le, Churchill) with recognition for

KR S anu 1 3



unfa;iliar ones. Although patients with right posterior.lesions :
(none of whonm had prosbpagnosia) did worse on both, no
correlation between the two tests was found. However, DeRenzi,
Faglioni, aﬁd Spinnler (1968) argue that this could be due to
procedural differences between the two tests and their failure
to control for variables such as edu atibn which might affect
the:recognition of famous faces.

.. The various methods employed in the résearch withrbrain

igjﬁggd populations reflects a concern with a perceptual and .
meﬁ%%y component in facial discrimination. These tests are: (1)
thosé‘testing for visual memory, such as photographs gf\
7veli—knqwu public figures or of previously unknown faces after
an appropriate delay (Milner, 1908); (2) those iesting inmediate
recall of previously unfamiliar faces (De Renzi and Spinnler,
1966) and (3) variocus matching tests in which a photograph of a
face is matched with other photographs 6f the same face but in
different orientations or lighting conditions (Benton and Yan
Allen, 1968). Performance on all these tests have been shown to
be impaired statistically on unselected groﬁps of patients with
right hemisphere lesiomns.

The body of literature involving brain injured populations
does clarify the nature of the role of the right hemisphere in
facial recognition. DeRenzi et al. (1968) report that their
subjects with right hemisphere damage were not impaired on
recognition of ®eyes® and "mouths”, but did score significantly—

" lower than the left hemisphere patients when required to
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-information processing differences attributed to the two

L4

recoénize ha;f*faces._This suggests that it is not the visual

perception per se that is impaired, but rather the ;g;ggrativg
' ks P ===

and synthetic processing, considered to be more characteristic

of the right henlsphere, required in the perceptlon and memory

teaplate of a face. This is consistent Hlth the general
henisphefes, based upon the integration of several research
findings (for example, Nebes, 1972). The left cerebral
hemisphere has been considered to be superior in tasks requiring
verbal or dié&rete, analytical processing, such as langquage

expression and comprehensién, while the right cerebral

hemisphere is considered to be the oﬁe better equipped for

integrative, holistic andﬁsynthe{ic processing (Bogen, 1969).

Dricker, Butters, Berman, Samuels, and Carey (1978) examined the
épecificAprocesses underlying the deficits in facial memory and
encoding in alcocholic Korsakoff patients;’right hemisphere
injured paﬁients,‘long term alcoholics, and normal control
subjects. The Xorsakoff andcright herisphere patients were
impaifed in their memory and simultaneous matching of unfamiliar
faces. Their performance indicated that they matched faces on
the basis of superficialvfeatures such as paraphernalia (for
exagple, hats and nmoustaches) apd expression rather than deeper
configurational ¢haracteristics of faces. It is suggested that
such superficial encoding may bhe partlally responsible for these
patlents' v1suoperceptual and memory problems. The unexpected

similarity in performance between Korsakoff and right hemisphere

1
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patiéuts seens intuitively consistgnt with the speculation that
prosopagnosia may be a séecialized form qf the amnestic
syndrome.

To suﬁmarize, the posterior regions of the right hemisphere
are strongly indicated in the perceptual and memory components
of facial discrimination. That prosopégnosia may require some
bilateral involvement as well has been a factor in the A
speculatior that the prosqugnosic syndrome may have some basis
in an awmnestic discrder. Ho&ever, the Peed for bilateral
involvement for the appearance of prosopagnosia is not P
surprising from ancther point 6f view. There are many / P
indicdtions that the left hemisphere is capable of phJsiggnomic
processing, although the processing mechanisam is probably,
somewhat different. Diamond and Carey (1977) write:

faces have a potential of being represented in two

different ways, one of which is also used in : v

representing ncn-facial stimuli and which remains

available after injury to the right posterior sector of

the brain (Diamofid and Carey, 1977, p.2).
More specifically, the authors attribute to the right hemisphgre
a "configurational", moré holistic, 7ynthesizinq processing of
faces, and a more “piecemeal" or diégifte type of pﬁocessing to
the left hemisphere. That bota tﬁe left and right hemishpere?areu
involved in the processing of faces is indicated by Benton and
VYan Allen (1963), who found that both left and right hemisphere
qroups'uere significantly inferior to a control grour on a face

ratching task. Hovever,(the Bean performanée level of the

patients with right hemisphere injuries was significantly



inferjor to that of the patients with left hemisphére lesions.
Berent (1977) examined patients before and after a single

uypi lateral electroconvulsive treatment (ECT). Punctional dewands
imRosed by the task were the chief factors influencingrthe
re ativé importance of “the right or left cerebral hemisphere to
task pe}formance. When the p&tient‘s task was to hﬁéﬂiifé face
based vpon some familiar facial expression (the actual face was
not included in the recognitioi set amd the patient was asked to
select the "one most similar"™ to that originally presented),
left ECT led to a significant increase in both errors and time,
while right BECT did not. When the individual was asked to choose
the actual face seen (which was included in the recognition
set}; right [ECT led to a significant increase in errors, vhereas
ieft.ECT showed no such efféct. Berent attributed the difference
to a "yerbal" versus fnonvefbal" component of the task.

| More recently, Benton (1985}\gd essed this question in
discussing a deficit in faée recognition found in patients with

arises from

~.

GJ left hemisphere damage. He suggested that fp
S xm;npairmegt of the linguistic function. He empgasized the finding
. that whereas left hemisphere aphasic patients'vere impaired at
facial recognition tasks, left hemishpere non-aphasics are able
to perform as vei} as control subjects.
Finally, one study conducted with patients in whom the
’corpus collosum {(the fibré tract joining the two éerebral
hemispheres) has been severed for medical reasons illusrates the

different processing strategies of the tvo hemispheres with

T iy
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facial stimuli. Levy, Trevarthen, and Sperry (1972) showed these
patiéuts chimeric faces which were right-half and left-half
composites of very disparate faces. When these chimeric faces

_ s
are flashed centrally tc this kind of subject, each hemisphere
tends to "fill in" the missing half ?f fhe image. Since the
herispheres are not connected th;ﬁ?}can be no awareness that the
‘ina;es are conflicting. When the subject is asked to recognize
the face by pointing at one of a selection of natural-faces,
including the complete faces frcm which the chimeric was
derived, he or she unfailingly chooses the face which
corresponds to the left half of the chimera, indicating that the
right hemisphere is the moré signifiant one in facial
recoagnition. However, when recognition is not required, bht
vertal description is, the subject names the half of the face
projecting to his or her left heﬁisphere.

These studies support a "dual processing" model of
hemispheric function which propcses that both hemispheres are
capable of pfocessiug the same information, but in different
ways, which may cause -some types of stimull to be more
efficiently processed in ore hemisphere (Patterson and 2radshaw,
1975). It may be that when the right hemisghkere alone is
damaged, there may be enough Compensating mechanisms available
to be utilized in the left hemisphere to prevent the emergence

of clincal prosopagnosia, and to only be detectei;}prﬂmﬁmg\

sensitive tests.

’
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A critical issue that remains is how specific to faces the

perceptual iﬁpairment arising from right'hemisphere damage 1is.'

_The claim 'has been that the right hemisphere plays a special

role in ptocessing non—-verbal stimuli (Kimura, 1963). Thus, a
s <‘ . R °

longstanding issue has been whether the impairment in facial

discrimination tasks simply represents a ‘general impairment in

.the ability to process visual spatial stimuli. An alternative

hypothesis is the existence of a unigque analyzer for faces,
possibly due to the evclutionary significance of such a skill,
located primar}ly in the pggterior right hemisphere. DeRenzi and
Spinnler (1966) have directly ccmpared face and object
recognition. They found that right posterior injuries, but not
other ones, impaired performance on three different recogrition
tests, which used faces, abstract figures, and‘chairs. Since
performance on the faces was similar to that of‘the abstract
figures, the authors concluded that thé ﬁifficulty in
recognizing faces reflected a gemeral difficulty in making
subtle discriminations. Klisch (13%?) also found right
hemaisphere injured groupsvta perform significantly worse than
lefﬁ hemisphere injured and non-organic subjects on tests of
facial recognition and three other visual recognition tests. Of
course, these findings do not ruie out the possibility of a
special analyzer for faces in the right hemisthere in addition
to a right hemispoere superiority in processing non-verbal
complex visval stimuli. Tbis issue will be discussed in greater

detail in a later section.
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Tachistoscopic Studies ) ‘

A rich source of information about henisphere'differénces
in facial discriminafiop is thenbody offstuéies_ﬁtiliiing a
tachistoscope to éprse faces to each hémsiphe;biSeéarapely;.Due
to the pattern of anatomical connections, stinmpuli presented to
the right visdal field {(RVF) of fixation project to the left
hemisphere (LH), while stimuli flashed in the left Visﬁal field
{LVF) project to the ;ight hemisphere (RH). This, of coursé, .
presumes no eye movement during‘e}posure.vThe tachistoscope
permits the very fast expﬁsure times considered to be too fést::
for‘eye movements to occur. Exposure times of 200;2507
milliseconds or less are gene;ally considered to be unde? the
latency of saccédig eye movement (He;th;imer, 1954) .

Deséite variations in stimuli and procedures, the inital
tachisfo;::;::\§tudies were consistent in demonétrating a LVF
(presumably RH) snpergority in facial recognition. T;is.uas
demonstrated with difterent kinds of facial stimuli, for -
ex;;éle,lphotographs (Hilliard, 1973; Rizzolatti, Umilita,‘and
3er lucchi, i971), faces put together fronm Identikit sets as used
by tie polige;(Van Mastrigt, 1977; Geffen, Bradshaw, and
Wallace, 1971;, schematic faces (Patterson and Bradshaw, 1975),
and cartoon faces (ley and Brydeu, 1979).

In these studies the subject is required to match a

"target” face presented in one of the visual fields to a
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"comparison" face. The comparison face is either presented
;achistoscopicallydgt fixation or has been érevious;y memorized.
’ The‘subject nust make a same-différent judgmeht‘betueen'the two
faces, usually indicated by a manual response, though sopetimes
vocdlly. Mapy studies use reaction time as thé dgéendent
variable (Rizzolatti et al;, 1971; Geffen et al., 1971;
Rizzolatti and Buchtel, 1977; cqvitch, Scullion, and
Christie, 1976 ; Patterson and :jj;ghau, 1975; Gilbert, 1977;
Suberi ana McReever, 1977). In general, these studies reporteé
faster reaction times to faces in the LVF/RH.

Other studies have used accuracy rather than reaction tinme
/‘\hs the dependent variable (Hilliard, 1973; Ellis and Sheéherd,
{§75; Marcel and &#agan, 1975; Ley and Pryden, 1977; Leehef,
Carey, Diamond ané Cahn, 1978; Leehey and Cahbn, 1979). These
have reported a superior accuracy tg facial stiiuli frémzthe
LVF/RH. ;

That the right hemisphere is dominant even in the long ternm
storaée of faces initially viewed by both hemispheres is
supported by Jones (1979) . Accuracy of recognition memory for
faces initially seen in the central visual field was found to be‘
greater 48 hours later when previously seen and new faces were
tacbistoséopically presented to the LVF/RH, than when the
presentation was to the RVF/LH.

- As in‘the brain injury siudies, the distinction betweeen
the ggié of the hemiépheres in perception vérsus memory of faces

has peen investigated in the body of tachistoscopic literature.
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Moscovitch et al. (1976) désigned an exhaustive énd brilliantly
conceived series of studies using reaction time as the dependent
variable. They concluded that it is the requirement for a higher
level of processing, Beyond'the simple matching of stimulus
characteristics, that is the crucial facfor in fa?oring the
right hemisphere in procesing a face. This regquirement for
'higher level pocessing could be becausg the comparison face
involved a memory template, as in the Jones (1979) study, which
represented a higher level of abstraction needed to mairtain a

relatively pernmanent memory representation. This would be

opposed to matching two, faces which are presented

simultaneously, where a same-difference judgment could be made
on the basis of lower level properties such as brightness,
contrast, and contour. Similarly, identiffing a face by a
caricature would also reguire matching:>n the basis of a higher
level of representation of the comparison face. It should be
noted, however, that not all of Moscovitch et al.'s conclusions
have gone unchallenged (Sergent and Bindra, 1981; St. John,
1981).

Other studies appeared which demonstrated that the degree
to which a LVF/RH superiority could be elicited in a
tachistoscopic paradigm could be manipulated tovsome extent., For
example, Patterson and Bradshaw {(1975) and Van Haifrfgt (1977)
investigated the relationship between tachistoscopic jisual
fieldkésymmetries and physiognomic processing as a function of
5‘serial“ and "global" processing. The former concept referred to

%,
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discrete, analytic, pilecemeal type processing associated with
the left hemsiphere and the latter referred to the more holistic
mode of perception associated with the right hemisphere. Both
studies utilized the unilateral tachistoscdpic présentation of
target faces, to which sabjects were feguired to cogpare a
subsequently presented face. Patterson and Bradshaw (1975) used
schematic faces ﬁéde'up of co?binations.df three features. They
hypothesized that where faces are easily discriminable (the face
pairs differ on all three features) a global strategy would be
most efficient, and hence yield a LVF/RH supetiority; However,
more difficult discriminations (the target aﬁd nontarget face
differ on only one feature) would necessitate a discrete se;ial
process, vhegeby each featuré is compared sequentially, yielding
a RVF/LH superiority. Their predictions were confir:ed uSng a
rea¢ction time measure. Van Mastrigt (1977), utilizing a similar
-design where he could vary six featurés on faces using.én
Identikit, reported similar findings. Recentlf, Sefgent (1982a)
was able to elicit a RVF/LH advantage by usiné drawings of faces
that differed cn only one or two features.

Although these studies were interesting frén a theoretical
information processing perspective, they did nét challenge the
basic prenige that the processing of faces wgg primarily the
domain of the right cerebral hemisphere. These studies, after
all, artificially variéd sctematic faces so that they were
significantly more difficult to discri;inate than normal faces.

Real human faces, of course, differ on many features, hence are
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prokbably perceived globally, ?Xdaghus better processe¥ by the

right hemisphere. o E-4

However, nore recenily, studies have appeared in the *
literaturejvhich have not only failed’to report a_LVf/RH
superiority,.but in sope case,have found a BRVF/LH advantagé.
Since all these studies have used photographs of normal faces,
they éannot be as éésily dismissed as the studies just described
of Patterson an Bradshaw (1975) and Van Mastrigt (1977). For
example, both Zoccolotti and Cltman (1973) and Rapaczynski and
Thrlichman (1979) found that visumal field differences varied as
a function éf field dependence-independence. Zoccolatti and
Oltman (1978) found that field independent males demonstfated |
the expecteﬂ LYF/RH superioritysin reaction tiué in a |
tachistoscopic face discrimination task, vwhereas field dependent
.males did not demonstrate any laterality effect. Rapaczyhski and
.Ehrlichman (1979), using female subjects, . reported a significanf
LVF/RH superiority for faces in field independent suhjects, and
a significant RVF/LH superiority for faces in field dependent
subjects, a reversal of tne more fypical pattern.  ,

Jones (1979,1980) reported that when subjects were requiﬁgd
to categorize faces presented in the right and left visual
fields as male or female, a RVF/LH advantage results for males,
though females demonstrate mno consistent pattern. .Jones 1 ites:

...éategorization of faces according tc sex requires the

subject to make a dichotomous classification on a

familiar conceptual basis. Recognition of particular

faces may be based on some gestalt

representation...Hovwever, the speech herisphere should
te specialiazed for broad categorizations of information

15



since in human beings categorization is a set of
abilities characteristically reflected in language
(1980, p-495)a.

-

Marzi, Brizzolaray,, Rizzolatti, Umilta and Berlucchi (1974)
demonigfated a RVF/LH‘ZEkSEiority for pictufes of famous people.

In order to investigate the possibiltiy that their results may

havéybeen due to the verbal labelling of the faces, they

repeated the experiment (Umilta, Brizzolara, Tabossi, and
Fairveather,*1978).,They used four photographs of initially

~unfamiliar faces, but‘sysﬁematically varied the factors of

.nraming and familiarization {(the latter 5y giving the subjects .in \\\l
the familiarization group the pictures four days before the .
experimental trialé with instructions to familiariie themselves
with‘the faces; the foremer by assigning a name to each face).
They found that naming did not affect laterality differences,
but for fhe pales, familiarization of the faces was associated
vith a RYFP/LH superiority. They attributed this change to RVF/LH
processing to the FOoSsibility that "briefly presented familiar
stimuli_might be recognized on the basis of only one or twvo
characteristics,>thefeby endowing a left hemisphere advantage
{1978, p.371)."

Proudf90£‘%::82), in fact, deliberately set out to
manipulate a RVF/LH advantage on her tachistoscopic task. Her
procedure involved overléarning of a set of five‘stinulﬁs faces,
wvhich she expected should emcourage reliance on a single feature
detection strategy, and the identification of each target face
by name'on the subsequent recognition trials. Using anm accuracy

2easure, her data yielded a trend (p<.10) in the direction of a
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PYP/LH advantage.

It would seem that the resultéwgf these last two studies
obtaining a EYF/LHE advantage by man}bulating familiarity are at
variance with the research of Leehey and Cahn (1979), who
reported a LYF/BH superiority for both familiar and unfamiliar‘
faces. A crucial difference, however, is that familiarity wvas
defined in their study by using photographs of the subjects?
colleagues as facial stieuli. Hence, familiarity wvas not
experimentally induced but occurred under naéural conditions.
Leehey and Cahn attribute the difference ‘between their results
and those of Umilta et al. (1978) to the different #ethods of
familiarization used. They suggest that when familiarization
occurs mainly via photographs as in the Umilta et al. (1978)
study, it is easy to éode faces on the basis of discrete
features, for examfple, 3 sguare jaw. However, when
faniliarizarion occurs through day-to-day encounters, the face
is seen across a variety of transformations such as nmood,
lighting, and paraphermnalia, and hence are coded as Gestalten,
and are processed in the right hemisphere.

Hannay and Bogers (1979) offered a study which suggested
that lateraliﬁy patterns may be influenced by individual
strengths or preferences in coding strategiés. They found that
for aales, but not females, the size and direction of visual
field scores on tachistoscoric face recognition was positively
related to peffornance on a test o‘ brightness discrigination

ability. Subjects with good brightness discrimination ability
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tended to show a LVF/RH superiority, and those with poor
brightness discriamination, a RVP/LH superiority. Also,
brightness/discrimination ability and Wechsler Adult
Intelligence Scale Yocabulary\scaled scores Wwere significantly
negatively related. The authors speculated that males with a
higﬁ_prightnéss discrimination ability are more able to code the
facé visually,‘a task presumably accomplished'best by ﬁheﬁright

"hemisphere. Males with low brightness discrimination possibly
cannot make a visual comparison very successfully and sc code
the stimuli verbally, a task for which the le%t hemispheré is
particularly adaptéd. |

Particularly puzzling are the findings of Galper and Costa
{1980), recently rgplicated by Proudfoot (1982). Galper and
Costa's findings are aptly described in the title of their

article, “Hemispﬁeric superiority for fecognizing faces depéLds
upon how they are learned.™ They presented photographs of faces
for initial vieuing centrally under two conditions: verbal
presentation of (a) molar personality or (b) physical feature
information about each target face. Recognition accuracy scores
displayed a highly significant pattern of within-subject
contrasting hééispheric superiorities under the two
informational conditions, but the direction of contrast was not
consistent for all subjects. A second experiment ggplicated the
procedures of the above experipent, except that all verbal

encoding ipforeaticn was omitted. Under these control -

conditions, the "crossover® patterns of hemispheric superiority
-
N
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did not emerge, and subjects instead displayed comnsistent RVF/LH
or LVF/EH superiorities. Note that an overall LVF/RH advantage
did not emerge. A second session with the same experimental
subjects demonstrated the reliability and generality of the
crossover phenosenon, When the original encoding manipulation
was applied to a new set of faces, the patterﬁ of contrasting
hemisphere superiorities again emerged. No aspect of suﬁjects'
perfotnance in the control condition was f;und té predict the
direction of crossover in the subsequent experimental session.
vThe authors concluded that the intra-subject contrasts in
heaispheric sdperiority reflect the use of alternative encoding
or processing strategies under the £vo informational conditioné,
but the relatiom of such strategies to specific hemisphere
advantage is unclear.
Proudfoot (1982) replicated Galper aﬁd Costa's procedures
._ with some changes. Galper and Costa's'design involved a large
—namber of poorly learned, infréquently presentéd targets and an
| equal number of distractors, placing heaﬁyrdemands on memory for
imperfectly learned stimuli. In contrast, Proudfoot allowed a
set of six faces to be overlearned, in order to demonstrate that
the crossover effect is not dependent on hemispheric differences
in strength or accuracy of the sggred target represen L tions.
Alsbjréalper and Costa's design involved massed presentation of
the encoding manipulation and- subsequent reéognition trials |
undervone {social or physical) éondition, and the massed

encoding and reéognition under the other condition. In contrast,
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Proudfoot's design involved randosy intermingling, during the

A

recognition triakgj‘of target fadgs learned under the two
conditions and tﬁ;s minimized the potential contribution of
selective activaticn factors to any pattern of contrasting
hemispheric asymmetries, Also, subjects were reguired to
identify the photographs by name, unlike the Galper and Costa
design where subjects had only to indicate'reéognition of -the
face. Finally, the subjects in Galperband Costa's study were
male, while the sample in the Proudfoot study was fenmale.
Despite all these différenceé; Proudfoot obtained identical
results toréaiper and Costa. As in the previous sfudy, the
direction of withiﬁ—subject crossover was about evenly
distributed between those subjects displaying LVF/RH superiority

in the'social'encoding‘condition and a EVF/LH superiority in the

physical encoding coﬁdifibﬁ; énéé}hose subject; displaying the
reverse pattern. And, as in the bfevious stuody, the direction. of
- crossover was not related to hemispheric asymmetries in a
control condition. The compatible findings of the two studies‘
provide strong evidence that hemispheric asymmetries (or their -
absencé) are determined by the cognitive processing and encéding
strategies to which stimulus méterials are subjected and not
just by the nature of the stimuli themselves.

Sergent and Bin@ra (1981) offered some theoretical
integration of the inconsistencies ﬁhat Were appearing in the
literature. They reviewed the literature on the tachistoscopic
presentaticn of faces. By paying particular attention tsrthe

P
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dif ferent procedural details used in the studies, for example, ”'?

o A
‘{:. N E &l

reaction time versus accuracy measures, they concluded tpat S

y
\

certaln conditions favor the 11kellhood of a LVF/RH advantage in
a tachistoscopic paradigm, and hence the presumed LVF/RE
advantage for processing physiognomic stimuli may to a large
extent be an artifact of the tachistoscopic procedures. Theée

conditions include (a) degradéd stimulus information (for

By

example, short tachistoscogpic exposures, peripheral vision); (b) -

high discriminability of the faces to be compared (the faces are
highly dissimilar); (c)acquaintance uifh the:set‘of féces to be
used and their distinguishing features; and (d) low tagk
corplexity (that is, only low level operations such as
same-different diécriminaticn‘or recognition are reguired;
rather. than operatipﬂs regquairing more ccmplete information, such
as in an identification task). Sergent and Bindra point out that
most of the procedyral f;ctors that favor the emergence of a
LVP/RH advantage are to some extent dictated byrthe nature of
‘the typical laterality experiments on face recognition. For
example, to obtain lateralized viewing, eye movements must be
prevented; this requires a short exposure time and heﬁce |
degraded information. This in turn leads to the»use of highly
discriminable (easy) coxparison faces té,minimize €rrors in
reaction time tasks. Faces can be made more highly discriminable
by making the distinguishing dissimilarity highly salient (for
example, a large feature such as a jaw or hairline contours).

Studies using an accuracy measure require the stimulus
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information to be even more degraded to prevenf ceilin;
performances. Hence the exposure times are even faster than
those of reaction time studies (eight rilliseconds, finlay and
French, 1978; 15 miliiseconds, Ellis and Shepherd, 1975; up to
120 milliseconds, Leehey and Cahn, 1979). This analysis of fﬁ/
conditions favorlng a LVE/EH advantage&appears somewhat similar
to the ser;al/global dlstlnctlon discussed earlier. However the
crucial difference Sergent and Bindra argque is that, rather than
beiang Something artificial that can be manipulated into an ‘
experiment, the contribution of the left hemisphere in facial
processing is a gdenuine one. Rather, it is the apparent right
hemisphere advantaée that is the methodological artifact of the
fachistoscopic procedure. |

The authors reinterpret the serial/global distinction in
teras of each hemisphere being better equipped to handle
information at different levels of‘sensory resolution or
stimulus clarity. They argue that the left cerebral hemisphere'
is best equipped to process information at high levels of
sensory resolution, that is, when the percept is comple}e and
discrete, whereas the right cefgbral hemisphere is ;t an
advantage with more diffuse information. For example, DeRenzi
and Spinnler (1966) found the performance of right hemisphere
injured patients to be impaired relative to left injured
patients on the Streef Gestalt Coaspletion Test. This test
requires the identification of fragmenlgd perceptual

information. Warringtcr and James (1967) found impairment in the
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recognition of inccmplete pictures of objects to be more severe
in subjectsrwith right heaisphere lesions than in subjects with
left hemisphere damage. Thus, a LVF/RH advantaye emerges in
conditions that do not allow or require the achievement of a
complete percept, and it is this which lies at the basis of the
right hemisphere's advaniage in holistic processing. Sergent .
(1982c, ;BBZd) does elsewhere provide some experimental support
for this distinction bétween the hemispheres, and argues that it

results from differences in the sensorimotor resolution

v e
capacities of each hemisphere. This does not mean that right

hemisphere processing is,speeded up by the incompleteness of the
visual percept but rather that, under conditions of stimulus
uncertainty, the right hemisphere may be a faster processer than
the left hemisphere, whose own capacities are not alloﬁed to
eserge under these conditions. Théy state that:

the idea may be examined by determining whether a LVF/RH

advantage would disappear whem a clear and complete

percept is achievatle, under the given procedural

conditions {1981, p. 552). '
dence, when more complete information is provided as in the
identification task of Marzi et al. (1974), where famous people
nad to be identified, a RVF/LH superiority emerged. The authors
point out that in this particular study, lomnger than usual
exposure durations (400 milliseconds) and therefore less
degraded information was allovwed to ensure an acceptable level
of accuracy.

Pinally, Sergent, in another article (1982a), makes the

excellent point that zany experiments have in fact recorded only
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same and not different reaction times. 1In wﬁat is known as a
"go/no-go"™ paradigm, a respoase is made only if the
tachistoscpic face is recognized. Wwhen the face ié different
from the target face, no response is made. For exanmple,
Rizzolatti and Buchtel (1977), Moscovitch, Scullion, and
Christie (1976) (experiments three and four) chose a go/no go
paradigam, providing latencies for only same responses. This may

increase the probability of a LVF/RH superiority since same

responses are in most cases more likely to be holistic and

therefore performed faster by the right heméphere (Patterson and

Bradshaw, 1975). This suggests that research on hemispheric
differenées may be biasedviovards a right hemisphere
involvement.

The analysis of Sergent and Bindra (1981) represents a
significant contributicn towards clarifyianihe‘specific
processés tapped in tachistoscoric procedures when they‘are used
for in#estigating the cerebral laterality of physiognomic
processing, and thus alerts one to the limitations of the
methodology and the conclusions thus derived. However, it caanot
account for all the inconsistencies in the tachistoscopic
literature. In particular, the findings of Galper and Costa
(1980) and ?ro&??got (1982) of opposing within-subject
asymmetries as a function cf encoding mechanism, all other

procedural details and stimuli being held constant, cannot be

integrated into their analysis. Furthermore, although not

‘actually stated by the authors, the iup{?cation of their
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argument ics that under more naturél viewing conditions when
clear percepts of facesvare available, the right hemsphere may
!not be any more involved in the irformation processing than is
the left hemisphere, Some contribution of the left hemisphere is
of course supported by tﬁe train ipjury literature just
revieved. Houévér, the hypothesis‘of a unigue and proﬁinent role
for the right cerebral hemsphere in physiognomic processing
remains difficunlt to dismiss in view of the findings discussed

(\
in the following section.

A

Perceptunal Bfag%Technigues using Chimeric Faces

ﬁolff (1933) noted that when faces were artificially
“divided into left and right halves by bisecting photographs
longitudinally, sultjects reported the right half to bermoFe like
the original face than the left half. The apparent asymmetry of
faces was further demonstrated by making right-right and
left-left composite pictures and aski the subject which
composite bore closer resémblance to Z

\
results have been replicatefl by #cCurdy (1949) and Lindzey,

e oriéinal face. His
°rince, and Wright (1952). It might be concluded, followi#B

"Wolff, that these studies indicate that the bias for the right
side of the face was due to soﬁeuparficular content in thé face
itself. ‘

Gilbert and Bakan (1973) gquestioned that the resemblance E}

was a function cf the characteristics of the face itself. They
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proposed that it night be due to a pétceptual bias ih the
observer. By.photographically reversing the face with which théﬁ
left and right bilateral constructions were compared, they
determined that the observed effect derives from asymmetrical
left field perceptual bias rather than the qualities in the
faces themselves. In cther vwords, gubjects usually chose the
face made up from that half which had been in their LVF as
looking more like the original face. They hypothesized that the
perceptual bias might be due to a right hemisphere
specialization for facial recognition, coupled with more direct
image transfer from the LVF to the right hemsphere. This
hypothesis was based upon the growing research strongly
implicating the right hemisﬁhere in facial recognition, and the
anatomwical fact that material in the LVYF projects directly to
the right hemisphere of the brain. The possibility that the
effect might be due to a left to right séanning bias due to
reading habits was rendered unlikely when the result was
replicated by native Israeli subjects. ‘Furthermore, their
Teasoning based upcon the cerebral asymmetry of function was
consistent with their observation that when left handed
subjects, whom the research suggests may be less functiomnally
lateralized (Hecaen and Sguguet, 1971) were investigated, no
clear preference was given. This difference between rigﬁt and
left handers on this test was replicated by Lawson (1978).

This saae differehtiation between left and right handers

emerges vhen the more traditional method of umilateral
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‘tachistoscopic expgsure is used. HéKaj (1979) found that the
largest percentaézfif individua;s demonstrating a LYF/RH
advantage forAfaSes vas in her group of right ﬂanded individuals
with no familial sinistrality. Both left handedness and familial
Vsinistrali;;“:ere associated with decreased percentages of
subjects exhibiting the pattern. Piazza (1980) reports that only
right handed subjects with no familial sinistrality demonstrated
significant LVF/RH advantages for tﬁe processing of faces. Left
ﬁandedness sﬁd the rresence of familial sinastrality resulted in
weaker left or weak right visual field advantages in this task.
These two studies are at variance with Gilbert 11977{‘Hho found
no visual field effects due to héndedness or familial
sinistrality.fﬂouever, he d4id not control for the interaction of
the handednéég&and fapiiial sinistrality variables as well as
did the two studies cited above. Hence, the similar pattern of
results obtained about the differences in laterality patterns
betveen right and left handers with the tachistoscopic indices
and the percpetual tias test, strenqgthens the cerebral ésymmetry
explanation of the percepiual bias effect.

Ellis (1975) suégest§ that a more plactsible explanation of
"the perceptual bias effect can be'postulated urpor a maodel of
asyametry in ceretral attention proposed by Kinsbourne (1973).
Kinshourne argques that when either hemisphefe is temporarily
dominant (the left heamisphere during verbal activity, and the
right during the aralysis of visual spatial material), there is

a tendency for contralaterally directed eyé movements to occur.
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Thus, {gen looking at faces, the right hemisphere is more'active
than the left hehisphere, and there %%—a fixation bias towards
the left half of the visuval field that could well mediate the
preferences reported by Gilbert and Bakan (1973). |

However, Campbell (1978), using the perceptual bias
paradiqme, found LVF biases whether the faces were allowed free
view exposure or verevpresented centrally at fixationlin a
tachistoscope. Since the latter procedure would eliminate the
possibility of contralaterallf directed eye movements, this
aitigetes Ellis's cbjection. Cambbell {1978) used the chimeric
face paradigm to investigate whether the judgment of a facial
" expression is susceptible to lateralization in the observer. It
was predic;ed that, for right handed subjects, a face in which a
smile uaskconfined to one half of the face, the other half being
expressionless, would ke perceived as happier while the smile
vas on the balf of the face seen in the viewer's LVF. Ten men
and women were photographed once when smiling and once when
relaxed. Each of the photographs vas cut down the midline of the
face and a smile-half combined Hith a non-smile-half for each
face. This produced a pair of chimeric faces with a half smile
on the 1left or right. The chimeric faces were rephotograéhed
and, wusing reversed negatives, mirror inages of the two chimeric
faces were also obtained. The faces were exposed either free
view or at fixation in the tachistoscope. A pair of pictures of
the same person was shown one at a time, and subjects were

required to judge which member of each pair looked happier. The
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results demonstrated that faces were more likely to be judged
happier when the ssile was in the LVF. Heller and Levy'(1981)
replicated the procedure using ﬁhe tachistoscopic exposure only,
and found the effect for right handers, but not left handers.

The finding of a perceptuai bias in the observer towards
one of the visual fields does not rule out the‘possibilty of a
true asymmetry in the human face as well. Campbell (1978) founa
that‘th; LﬁF,bias was mpore pmarked for mirror tﬂan for normal
orientations; This indicates that under the conditions of the
.experimen%, sitters smiled more with the left half of their
face. Such a finding is actually quite consistent with a |
heﬁisphere model. Neuroanatomically, bogh hemispheres have
ipsilateral and contralateral projections innervéting facial
ruscles, with a gfeater preponderance of contralateral
projections, particularly in the lower half of the face. Similar
findings have been reported, aé in the Campbell study, with
posed expressions (Sackheia and Gur;.1978), but also spontaneous
expressioﬁs {Heller and Lévy, 1981). Analysis of videe
recordings have also reported the left side of the face to be
‘more expressive, although soame differences on the basis of
handedness and sex have been féund in some studies (Moscovitch
and 0Olds, 1:3?; ﬁorod and Caron, 1980). S5ince the pFesent
investigati v deals with the perception of féces rather than
facial expressiveness, this area will not be pursued further.
However, the intriguing possibility exists that the side of the
face which dominates the viewer's impréssion when he or she 1is

. / A
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looking at another person is not the side which the expresser is
using most strongly. |
At any rate, the reports of a LVF bias described in the
above body of literature when viewing chiameric faces does
suggest that the right hemisphere may, even under free viewing

conditions, play the more prominent role in the perception of

faces.

Is There a Unigue Apalyzer for Faces in the Brain2?

If the right cerebral hemisphere does play a special role
in the perception of faces, does that rcle represent anything
more than an advantage in the perception of complex
visual-spatial stimuli or the global, holistic mcde of
processing that has.been attributed to that hemisphere? Does
recognizing faces involve an evolutionary predisposition for
‘interpreting the disti}ctive features of a face, which does not
pecessarily relate to the ability to recognize other common
objects? A - » |

A series of experiments by Yin (1969, 1970{ argque for a
face specifie recognition systes. In the first of these (Yin,
1969), he demonstrated with normals that, compared with e;her
classes qf stiruli (houses, airplanes, men in motion), to which
we are exposed iﬁ~an upright position, the recognition of faces
is best in an uprijht orientation and worst when inverted. Yin

. \ow
interprets this disrropertionate detrimental effect of inversion
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on facial recognition as indicating a unique fa&tor related only
to faces. Yin's results have been replicated by Caref and
Diamond (1977). | |

In a second study, Yin (1970) repeated the experiment with
pictures of houses and faces, but compared patients with right
posteriorﬂcerebral injuries, patients with other uniléteral
injories (mainly lé}t hemispere), and normal subjects. The
upright and inverted presentaticns of houses did not show the
same dissociating performance by the two patient groups. The
right posterior grcup did Hérse on both tests, though the
differences were not sign;ficant. The cruéial relationship was
that the posteridr riqﬁt/patients d;d not differ from normals in
recognizing inverted faces, still a complex visual stimulus, but
vere different 1in the;recognitidﬁ of upright faces, whereas
patients with left posterior lesiocns performed like the normals
in the recognition cf toth upright apnd inverted houses. Yin
concluded that it was a capacity spécific to the encoding of
upright faces which patients Qith these lesions lost. Tuwo
objections levelled against Yiﬁ's work are the failure to
control for the variables of compiexity and familiarity across
faces and houses. Ellis (1975) states that until stimuli of
comparable complexity and familiarity to faces can be found,
- Yin's conclusicns are not‘stroﬁg,
Ingate (1§79) attemspted to ccntrol for these two _

objections. To control for conplexitf, she constructeé?a set of

tousesd to have eguivalent dimensional structures as the faces
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she used, and fepeated Yin?’s procedure. Despite the attempt to
control the complexity.of the two sets gf»stinuli, the effect of
orientation was significantly greater on the recognition of
faceS‘thn on the reéognition of .houses. She tested the
hypothesis that the greater inversion effect for faces might
reflect the greate£ familiarity of thé sabjects yith the
distinctivé features of upright faces than those of houses. To
test tgis; white subjects were shown photographs of white faces
and a presumably less familiar catégory of black faceés. If the
inversion effect was due to differences in the differentiation
of the sets‘of sti;uli, it was predicted that the inversion -
effect would be greater for white faces. This prediction was not
confirmed. Ingates's'féilupe to find a difference in the |
inversion effect for black and white f&ces in white subijects
would arque against the objection that-it is greatér familiarity
of faces compared to houses that accounts for the greatég
inversion effects of the former. ' R
‘Leehey et al. (1978) adapted Yin's methcdology to a e

tachistoscopic paradigm. They compared visual field advantages

for the recognition of upright and inverted faces under

N

" lateralized tachistcscopic preseptation. They reasoned that if

the right hemishpere of normal adults is involved in the
perception at a face-specific level as well aé a4 general visual
spatial level, there should be an interaction between lateral
gield of view and orientdtion of face stimuli. Hhafever the

degree of LVF/RH advantage of upside down faces (visual stimulas
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equally complex to upright faces), this advantage should be even
greatealfor upright faces (as comparable patferns, and
additionally as upfi&h@ faces) . Their results sére consistent
with this prediction. While upright faces were recognized
significantly better in the LVF/RH, the LVF advantage for
"inverted faces failed to reach significance.
| This pattern of results was replicated ty McKay (1979).
Ellis and Shepherd (1975), on the other hand, failed to find
such an inté%action. However, their results are less credible
than those of the other investigators. Their sample vwas small
(eight subjects), and their exposure time (15 milliseconds) was
so short as to raise the question of whether their stimﬁli were
actually procéssed as faces (Chi, 1977). This latter possibility
is supported by the fact that they failed to find a poorer |
recognition score for inverted faces, compared toc upright ones.
Recently, St. John (1981) criticized the practice cof
comparing upright and inverted faces as methcd for addressing
the issue of the existence of a unique analyzer fb:.faées. He
concludes that the results are difficult to interpret if one
considers that inverted faces are probably less familiar, more
difficult, and aust be pregented for loﬁger exposuré durations
in order to obtain error scores similar to those associated with
upright presentations. Recall Sergent and Bindra's analysis of
bow these variables can influence the laterality pattetns in a
tachistoscopic paradigm. St. John chose pictures of two kinds of

common familiar shoes, sneakers and loafers, in different
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ori?ntations and presented them in pairs unilateral;y in a
tachistoscope, and sﬁbjects were requiféd to indicate on each
trial whether the shoes were the same or different. Subjects
performed an eguivalent task with faces in different
orientations. In ordei_to rule out the possibility of priming of
the right hemisphere due_td the facial discfimination task, he
ran the tvwo different tasks in‘;eparate experimental sessioans.
Under these conditions, there was a Significant LYF/RH advantage
for faces only and not shoes. Also iamportant uaé the fact that
both error and reaction time measurés indicated that the tasks
were of equal difficulty. Thus the visual field x object
interaction could not be attributed to differing levels of
Aifficulty on discriminating the two kinds of objects./One of
the interpretations of these results offereé by the aanthor is
the presence of a unique analyzer fot faces in the right
hemiséhere, apart fros any cther special visual spatial
abilities that the hemisphere may possess.
it would seem that any resoluticn of this issue rests

ultimately on a cgnsensus as to what 6ther object possesses the

same degree of complexity, familiarity, and meaningfulness as a

human face, and can therefore be utilized as an appropriate

ccntrol in research. o

k¥
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The 36 e of Emotion ip Facial Processing
1f faces are a ubiquely processed visual stimuli, what
might‘account for this unigque guality? Yin suggests that:

@

...the differencé in looking at upside down faces
results mainly froam the inability to discriminate the
n"expression" of the face or some other attribute
relating to the face as a social object; patients with
right posterior injuries were unable to appreciate fully
such attributes in the first place, perhaps treating

faces as other types of non-Luman objects and were

consequently less affected by inversion (Yin, 19790,
p.401).

Thus the crucial variable may be the emotional salience of
faces. This is consistent with the accumulating clinical (Ross
and Mesulam, 1979) and experimental (Carmon and Nachson, 1973)
evidence that the right hemisphere is more respoansive to the
emotional salience of stimuli than is the left. This notion is
close to that of Hochberg (1968) who suggested that faces are
seen as wholes, and vell remembered, only because they express -
that the unified gestalt of a éarticular face is formed and
maintained by features in expressive harmony.

This viewpoint would predict that the right hemisphere
advantage for processing faces would be greatest when looking at
extremely emotional faces and less when the faces are neutral.
Early studies did not control for this variable. Recently,
studies have appeared, all using tachistoscofpic paradigms, which

have systematically explored the rélationship between laterality

and emotionality of the facial stimuli.
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Ley and Bryden (1979) used as stimuli cartocn drawings of
five adult male charactérs, each with five emoticnal expressions
ranying from extremely positive, mildly positive, neutral,
mildly negative, to extremely negatiye. Single stimuli vere
presented unilaterally for 85 milligéconds. S&hjects were asked

YA

to compare this target face to a subséquégt centrally presented
- ) £
face, and to decide whether the enotionaf:expression of the two
faceé, and the character represented by tgem, were the same or
different. Significamt LVF/RH superiorities for both character
and emotional expression discrimination were found using an
accuracy measuré.

To examine the independence of;the character and emotion
effect, twe analyses.of covariancé\gfre carried out. When the
influence of the character error va;ignce was removed, all of
the significant main effects and interactions of the emotion
error analysis were maintained. In fact, the significance levels
increased. Thus, the character error variables contributed
minimally to variations in the emotion error means, indicating
that the face recognition did not affeét emotion recognition. A
second analysis of covariance was performed, this time with
emotion errors as the covariate and character errors as the
dependent variable. This resulted in the loss of the significant
main effect for visual fields. -The authors conclude:

There are two possible explanations for this result.

First, the primary analyses suggest that the character

effect is ssaller than the emction effect. Second, the

character effect-may be partly due to the emotional
expression effect (Ley and Bryden, 1979, p.136).
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The LVF/RH superiority for emotion judgments was related to
the degree of affective gxpression. The LVF superiority was -
highly sigﬁificant fogxfggjextremely positive exrression and
particularly for the extremely neégtive expression, but not
statistically signifiéant for the mildly positive, neutral, and
mildly negati{e emotions. The relationship of degree of emotion
to the character recognition was not as clear cut. There was a
consistent LVF superiority for characters of all five emotional
expressions, except for the mildly negative one. Once again, t he
largest visual fieid‘differences occurred with the extreﬁely
negative emotional expression.

The finding that the extremely negative emotion produced
the largest LVYF advantages for both the chapacter and emotidi
discrimination tasks is consistent Qith some studies which
report the riqht hemisphere to be more involved in producing
negative emotions and the ié hemissphere morékinVEIVed in
producing positve emotions (Rossi and Rosadini, 1967) and a
similar dichotosy in the perception of positive and negative
affect (Dimond and Farrington, 1977). These results are not
always found, however (Harman and Ray, 1977; HMilner, 1967).

Suberi anﬁ McKeever [(1977) found that the presence of
emotion in memorized faces resulted in an augmentation of LVF
superiority.\Thelr stimuli were 16 facial photographs from each
of four models. Each zodé?d;rOJected a "neutral", "happy®,

"sad" ”and "apngry" facial expression. They wore hoods which

covered their ears and hairlines. Suberi and McKeever ran three
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groups of female subjects. Subjects in each group memorized two
target facesland vere later tested using unilateral
tachistoscopic presentation, and were reguired to judge whether
the tachistoscopically presented face was the same or different
than one of the faces they had memorized. One group, Group
Heutral, studied nevtral targets and were required to
discriminate these froam neutral non-target faces. A second
jroup, Group Emotional, memorized and discriminated all
egotional faces. The final group, Group Mixed, was divided into
halves with halfthe group studying emotional faces and
discriminating these from neutral non-target faces, and the
other halif viewing neutral target and emotional non-target
faces. The authors found that the order of the groups on LVF/RH
superiority ;agnitude ’ fromrfirst to least, was Group
Emotional, Group Mixed, and étoup Neutral. Further, the
ragnitude of LVF superiority did not differ significantly among
the groups. Thus, it appeared that the rresence cf emotional
affect tended to augment the LVF/RH superiority, but not
significantly so.

A post hoc analysis helped to clarify the situation. The
authors noted that, on debriefing, subjects generally expressed
surprise that the non-target faces looked as they did, which
suggested that they vere not recognized distinctly in their own
right, and that the discrimination of target and ﬁon-tafgét

faces was based principally on target recognition or lack of it.

This prompted the authors to examine more closely the effect on

\
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performance of type of target face memorized. Half of their
total group of subjects had mewmorized neutial target faces winile
the other half had memorized emotional target faces. In aan
analysis comparing these two groups, it was found that both
groups exhibited a significant LVF/RH advantage and that,
additionally, a sigrificant groups x fields interaction existed.
Subjects who nad memorized enotiona& target faces exhibited a
larger LVP/RBH superiority than did subjects who memorized
neutral target face.

While there was a significant overall LVP/RH advantage in
Suberi and‘ucxeever's data, differences in reaction time for the
two half fields did nct reach significance (p<.10) in the Group
Neutral conditicn which used only neutral faces. This pattern of
results, together with Ley and Bryden's finding that the visual
field effect disappeared when an analysis of covafiance was

~

conducted on emoticn discrisination errors, suggests that it is

o~

the emotional salience of faces that may in fact be the primary
factor in accounting for their right hemisphere advantage.
However, a complicating factor is that in both these studies the
subjects were fe;gies (17 of the 20 subjects in, the Ley and
Bryden study were female). It cculd be argned that females are
less lateralized than males in visual spatial skills (McGlone
and bavidson, 1973) and tha£ unemotional faces are closer to
being simply visual spatial stimuli. Different results might
have been obtained using males. kizzolatti et al. (1971)

lemonstrated a highly significant visual field effect using
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reportedly neutral faces with a male sample.

Dixon (1977) thus set out to comparé‘males and females in
explorigg the relationship between laterality in facial
‘recégnition anq'emotionality of the faces. Heq aléo atterpted to
control for a confounding f;ctor which existed in Suberi and )
McKeever's (1977) study (which is also present in Ley afid
Bryden's design). It could be argued that emotional faces are
nore "complex" spatially thgg neutral faceé; thus, judging
emotional faces periits the}fight hemisphere to more‘
dramatically demonstrate its H@pothesized superior spatial
abilties. Dixon (1977) attémpted to devise a test of these
alternative "spatial memory" and "emotional membry" hypotheses,
that is, to design an experiment capable of uncorfounding these
variables in & definite wmanner.

pixon's (1977) procedure was identical to Suberi and
McKeever's (1977) except that he used cnlx\ihe neutral faces
utilized by the latter. To vary the emotionality of the Eaces,
tvo sets of instructons were given. One group of subjects was
asked to imagine that the persons whose faces they memorized
vere either depressed and unhappy (“eﬁctional" instructions) or
relaxed and at ease ("nevtral" instructions). These instructions
vere carried out during the five minute memorization period and
daring the short rest periods between blocks. Emotionally
‘instructed but not neutrally insructed females.exhipited a

LVF/BH superiority. Surprising in terms of the research up to

that point, males failed to exhibit a LVF superiocrity in either
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instructional condition. However, regardless of instructional
condition or sex, subjects who perceived the faces as emotional
(as measured by their ratings on a emotional-unemotional bipolar
scale) denonstrated 4 LVF/RH superiority. One unaccounteﬁ for |
result was that males, but not females, who rated the faces as
unemotional tended (p<.10) to towards a RVF/LH superiority.

Dixon coacluded that the results supported the "egotiénal
nemory" model and mitigated the "spatial complexity" model for
explaining the LVF advantage for emotional facial stimuli.rA
major contribution of his-study is the need for individual
validity checks on the erotiomality manipulation in experimenta%
sub jects.

It is interesting tovspeculate on the source of the trend
tovards left hemispere dominance in males for faces which they
perceived as unemctional. is the perceived emotionality of a
face is hypothesized to "pull" a face towards the r§ght
hemisphere for processing, pefhaps, as noted by Sergent and
Bindra (1981), other factors in.a tachistoscopic proceduré can
"pullﬁ a face towards the left cerebral hemisphere. Certainly
through the interaction with the faces during the fivé minutijb
aenofization period and the time between blocks, the subjects
would b; quite familiar with the stimuli. Also, it is
conceiveable that, in Dixon's (1977) procedure, during the five
minute menmorization period in which subjects‘uere asked to
imagine the target faces as being "relaxed® a;d "at ease® or

"saddened, frantically unhappy and deeply depressed" (p. 67),
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considerable verbalization and labelling occurred. In fact, the
neutral instructions actually stated: "Words such as 'relaxed',
'at ease' and ‘composed! mighg/béj{i;en to describe them at the
time the pictures were taken (p. 71)." This might "pull"-the
face towards the left hemisbhere. However, the émoun; of
emotionality perceived by each subject would "pull" the face
towvards the right hemisphere. Hence, faces pereivgd'as emotional
would be better processed in the right hemisphere. But if the
‘enOtionélity féEYor was notfgzésent,-tbe verbal mediation
involved.in processing the face would result in a BRVF/LH
supefiority. That this did ;not cccur for females may reflect
déffefences in the lateralization of verbal processing in male
and female brains (HcGlone, 1980).

Thus far, the reéearch demonstrates that degree of
egotionality of faces did seem to enhance right hemisphere
dominance for faces, and raises some question as to whether tﬁe
perception of non-emotional faces are in fact lateralized at
all.

Hansch and Pizzolo (1980) investigated laferality effects
for character and emotion discriminaticn on two separate tasks
by unilaterally presenting in a tachistoéabif a set o? three
neytral‘faces or a set of three enoticnal.expressions; There was
a significant LVP/RBE advantage only for -the task invoiving.
enofional expressions. However, since tﬁe LVF aévantagé between

the two tasks did not differ significantly, the authors

concluded that face perception could not be géolated from the

/
/
i
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pérceptioﬁ of emotional -expression. Although their sample
included both males and females, tgey vere.not compared.

DeKoéky, Heilman, Bowers, and Valenstein X1980) compared
primarily wale right hemisphere disease patients, left
hemisphere disease patients, and contrcl patients on a series of,
four free:Viei’tasks using photographs of faces. These four
tasks ﬁeré a charadter discrimination task involving neutral
faces, a QESE”fEereby subjects we;e required to name the facial
emotion pfesented in a photograph, a task whefe the éubjecf was
required to select from a number of faces the one demonstrating
‘a ‘named target emotion, and a same-different emotion
‘discrimiﬁatéon task. The right;hgmisphere grbup performed {
significantly worse relative to controls on all the tasks except
the one in which subjects vere required to select a named target
emotion, where the difference between the two braii disease
groups failed to reach significance. However, itnvas“oﬁlf on two
tasks, the characteg discrimipation énd the emotion
discrimination, that the 1eft hemisphere disease group did not
perform significantly worse than the normal controls. This would
suggest that these two tasks most clearly represent the
functionihg of the right ceretral hemisphere. Note that the
other two tasks required sgﬁe form of verbal mediation; either
expressive OF receptive.

Strauss and Moscovitch (1981) compared identity and
emotional expression perception with a normal sample. Their task.
demands, however, were more difficult becausétidentity and

-
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expression discrimipations had to be made across six @ifferent
characters and six expressions. For example, a same judgment ’
applied vhen the two tachistoscﬁpically flashed~faces expressed
.the same emotion regardless of whether the tvwo actors were the |
same or different. Conversely, identity matches had td be made
regardless of the eEctional expresson so that twc photographs of
the séme actor disblaying tvo different emotions would still be
judged as a sape response in the chafgcte: discrimination taék. ’
Expression and 1dent1ty d;gczrﬂlnatlon tasks were run separately
u51ng a memory free parad%gm, vhere the two faces ‘to be
discrilinated Were presente@}siuultaneously in the same visual
field. The exéressicn disctimination task was repeated in a
memory paradigm whereby su cts were regquired to match the
ngilaterallybpresented ce to a previocusly memorized target ‘ p
expression. The authors found that in all three experiments, h
both males and females demonstratd significaht LVF/Ed advantages
for same respoanses though different responses did not &ield
consistent visual field effects. The authors conciuded that both
face and expfession percéption call upcn similar, though nét
identicél, brain mechanisms since the perception of facial
expressions in their design took longer than thesgé;géption of
facial identity. Males and females did not différ in processing
time for the facial expression tasks, buf rales were faster than
‘fenales on the discrigination of facial identity. In particular,

the authors note that asymmetries favorind the right hemiSphere

wvere more reliable:in adult females than in males, and the
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females shoved as large, if not larger, perceptual asymmetries
as did males in face and expréssion perception tasks.

-A similar conclusion is reached by Lavadas, Umilta, and
Ricci~Bitti (1980), vho compared pales and females on an
emotional discrimination task. In a go/no—-go procedure, the
authors utilized the six emotions of the Eknman and-Freisen
(1975) set - neutral, bhappy, sad, surprise, disgust, and anger.
At the beginning of each series, subjects were requifed to :
depress a,niqroswitch as quickly as possiblé following the

unilateral presentation with the particular target emotion for

that series. This design seemed to pérﬁit a separation of the
processes involved in the perception of fécial expressions fron }
thése underlying the perception of faces per se.Qqhe task |
required the subjects to cospare each stinmulus té a mental

representation of an affective categorj ifrespective of the face

actually presented. The results showed a significant LVE/RH

superibrity for females but not for males. There was also a sex

main effect significant only on the basis on a one-tailed test.
Ferzales yiélded faster reaction times than males., |

Thus far, the research seems to lean somewhat towards a
%uggestion that in tasks of emction discrisiration, fegales

might be somewhat pore right hemisphere lateralized than males.

" Although Buchtel, Caspari, de Risio, and Rota (1978) had

reported a LVF/RH superiority for sad and hapfpy exrressions when
only male subjects were employed, Lavadis et al. (1980) point

out that Buchtel et al. utilized only three facial expressions -



(one of them néutraly, and argue that therefore their task was
less sensitivé.in the separation‘of-the emotional and visual
spatiél components of the task.

Howevet{ a study by Safer ({981) further complicates the
iésue. sifer made the oppcocsite prediction. He predicte;ﬁ,gat
males would demonstrate a larger right hemisphere adva'tage for
the 615crimination.of emoticnal expression becaﬁse of. the better
performance of the female left hewispherefxelative to the male
left hemisphere. éis interesfing hypothesis is based on reports
that females are 1ikely to be more practicéd and skilled than
‘méles iﬁ describing their emotiocnal feelings (Cozby, 1973) and
that they tend to behave more consistently with reports of Fheir
emotional feelings_(Cupchik and Leventhal, 1974). He proposed‘
that females' greater integratich of?emotional experiences with
verbal descriptions suggests that they might have special access
to left hemisphere verbal codes for emction. In addition, he
cites the literature which suggests that females are somewhat
Tmore likely than males to use verbal strategieszand skiils in
tests of spatial abiltiy, such as locatiﬁg a briefly presented
dot (Kimura, 1969). '

In Experiment 1, subjects éav 120 pairs of facial
expressions of six different emotions. Subjects saw one
expression from the pair in the centre of a small screen for
eight seconds. Half the subjects Were £OIHfio empathize with
this first expression and half were told to label "it. The second:

expresSion in the pair was then briefly exposed to either the



left or right visual field, and subjetts indicated by verbal
response whether the two expressipns represented sate OrC-
different emotions. Across_the tic conditions, Safer found
greater accuracy from the LVP/BH for the males only. As‘

predicted, females were more accurate than males from the

H. He then investigated the two strategy groups separately.
In therverbal labelling group, there were no lateral asymmetries
for either sex. In the empathy éondition, a fhough both males
and females exhibited a LVF/RH advantage, gﬁ was significant
only for the males. Also, the female labelling group was the
only one to demonstrate a RVF/LH superiority which, although‘in

itself wvas not significantly different from zero, was

\\\\// significantly different from the cther three groups.

’/Q\\\‘_“ To demonstrate that the sex difference obtained above was

specific to emotional rrocessing and not general visual spatial
abilty, safer repeated the experiment but with a facial identity
task. Here, a same judgment would refer to the ccmparison of
identical siides, that is, same person and same expression,
person or a different expression. Labelling and empathy
instructions were not used since Safer considered them to be
theoretically irrelevant for this task. He reasons:
o Whereas both verbal and imagery codes are likely to be
useful in recognizing emoticnal expressions, imagery
codes are likely to be nuch mdre effective than verbal
codes in recognizing unfettiliar faces (p.95)-.

In this new task, both males and females demonstrated a LVF/RH

advantage. Safer thus concludes that the different pattern of

N
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results obtained from the two éxperiments suprport the
differentiation between character and ehotion discrimination.
Their differentiation rests prinariiy in the use of left
hemisphere verbal codes which can be uillized in the
discrimination of emoticnalrexpreSSions, particularly in the
case of females, whereas face dscrimination reliés primarily or
imagery coding, more the domain of the right benispheré. Safer's
argument wohld be sffonger, of course, if he had in fact
repiiéated the labelling and empathy instructions in the face
discriaination tack. This wculd more directly demonstrate that .-
verbal labelling is not ﬁtilized in a face discrimination task
even vhen, as in his study, emotional faces are used. |
Finally, the finrdings of Reuter-Lorenz and Davidson (1981)
complicate the issué further. Emotfonal and neutral facial
expressions of the sape individual were presented
simultaneously, one to each visual field, and subjects were .
required to identify the side containing the affective face.
Reaction times were faster to right than left visual field
presentations when the expression was.happy and vice versa when
it was sad. The data support the hyppthesis of differential
hemispheric specialization for positive and hegative emotion.
However, Strauss and Moscovitch (1981) faéled to find such av
: difference between happy and sad faces. Their task, though, was
far more difficult, probably requiring more "higher level

abstracting™ (Moscovitch and Scullion, 1976).

t
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Sex Differegcesl;g Cerebral Asyemetries for Facial Processing

. The sex differences that are emerging frcm the recent
:esearch*on the discrimination of facial expressions is
interesting in view of the failure to report such differences in
the body>of literature preceeding the ccncern with the
emotionality of the facial étimuli:EThe failure to regort
differences was significant in view of the suggestion by several
authoré that’visual spatial abilties, certainly a comﬁonent of
facial processing, may be more lateralized in men than women
(Kimura, 1969; McGlone and Davidson, 1973; HcGloﬁe and Kertesz,
1974) . However, other reseachers using similar tasks have
reported no sex differences in degree of lateralization (for
example, Ehrlichman, 1972)..

With the exception of one study (Rizzolatti and Buchtel,
ﬁ977), which will be discuséed in detail later, the
tachisfoscogic studies do not report sex differences in the
lateralization of facial recognition. HMany studies have not“
reported the sex ccaposition of their sample, or did not analyze
for sex differences (Ellis and Shepherd, 1975; Geffen et al.,
1971; Moscovitch et al., 13976), or have used ony males
(Rizzolatti et al., 1971; Zoccolatti and Oltman; 1978). Studies
utilizing females have demonstrated the expected LVF/RH
superiority (Hilliard, 1973; Ley and Bryden, 1979; Reynolds and
Jeeves, 1978). Other studies have looked at sex differences and
not found them (Pinlay and French, 1978; Gilbert; 1977; Leehey

/
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et al., 1978; Patterson and Bradshaw, 1975; Hannay and Rogers,
1979), including several studies usidg children as subjects
(Marcel and Ragan, 1975; Reynolds and Jeeves, 1978;7Young and
Ellis, 1976).“Taken together, the studies in which females have
exhibited a LVF/RH superiority cover the spectrum of different
procedures, stisuli, and dependent variAbles used in
tachistoscopic studies. |

Only one study reports a sex difference in a tachistoscopic
face recognition task (Rizzolatti and Buchtel, 1977). During a
practice session, subjects learned to recognize photographs of
four faces, two of which were designated as target faces. Faces
were presented unilaterallyvfor 100lmilliseconds and the subject
was required to indicate manpually whether each face was one of*
the target faces. Reaction time was the defpendent variable.
Males demonstrated a significant LVF/RH sureriority but females
did not. The authors reduce; the exposure time to 20
milliseconds to make the task more sensitive to hemisphere
differences. Under this condition, the hemisphere difference in
males was markedly increased but there vas still no evidence of
1aterélization in the.fenalevsubjects. The authors concluded
that females may have a neurologically lateralized mechaﬁism for
face recognition, but the conditions of activation are different
in that females require more information in order for the
specialized right henmisphere mechanism to be activated. They
argue that previous studies which report LVF/BH superiority for

faces have provided greater inforsation either by double
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presentations (central exposure either preceeding or following
the unilateral-gresentation) or longer exposure times.
Their hypothesis is not without some basis. Chi (1977)
measured the threshcld fof recognition of a centrally placed
. photograph of a ﬁighly familiar face. The subjects in her (
experiment had ample experience withythé restricted set of eight
photographs, all of which depicted‘colleagues\E;EHn for several
years. The threshcld for recognition under these favorable
circumétances was 42 milliseconds. Ellis and Shepherd. (1975)
tachistoscopically exposed upright and upside down faces for 15
miliisecqnds. Contrary to consistent findirgs by several
researchers (Yin, 1969; Leehey et al., 1978; McKay, 1979) they
did not find upright faces to be tetter recognized than upside
dovwn faces. Leehey et al. (1978) suggest that this unexpected
finding occurred because the exposure time was too fast for the
faces to be processed as such. It may be th;t beéause of the 100
milligecond, and cerfainly the 20 millisecond, exposure iimes
used by Rizzolatti and Buchtel (1977), their faces were not in
fact being processed as faces but as general visual spatial
stimuli. The LVF superiority for males but not females would be
consistent with the suggestion of a greater lateralization in
males for visuval spatial stimuli. Recall that Sergent™and Bindra
{1981) argue that the more degraded the stimuli are, the mqpé?a
LVF/RH.advantage is favored.
Yet Ley and Brydemn (1921% and Safer (1981) obtained LVP/RH

advantages for females on a face discrimination task at 85
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milliseconds and 30-50 milliseconds respectively. However, in
both these casesg, unlike the Rizzolatti and Bndhtel,(1977) study .
which utilized peutral faces, emotional faces vwere useds-In the
Ley and Bryden study, the emotional aspect of the task vas
particuarly salient since the task involved both emotion and
character discrimination. Recall that when Ley and‘Bryden
covaried out the emoticn discrimination errors, the LVF
édvantage for character recognition disappeared. Recall also the
Suberi and McKeever (1977) study with females where a LVF/RH was
present for the emotional faces, but this difference failed to
reach significance for the grbﬁp that saw only neutral faces.
This suggests that the emotional valence of faces may be an
important moderating variablé in possible sex differences in
cerebral asyaametries for pf%cessing physiognomic stim 1i.. L
Rizzolatti and Buchtel's conclusion that more information may be
required for females in order to activate a neurclogiEglly
lateralized mechanise for facial processing, might be moaifiedg
in the folloving way. Both exposurf time and emotlonallty may be
moderating variables in accountlng for the pattern of results
observed with sex differences in the lateralization of facial
perception. Emoticnal valence haé not been controlled in most of
the research in face percéption. Since in many studies the faces
vere obtained from yearbook photos, it is quite possible that in
several of the early studies, tie physiognomic stimuli had a
high degree of euotional'valence.‘Enotional valence and exposure

time, the latter variable noted by Rizzolatti and Buchtel e
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(1977), may be. additive in causing a face to Le perceived as a
face rather than as general visual spatial material. Greater
exposure may be required to extract the more subtle emotionality
or "human" quality of neutral faces. The duration of exposure
required may be inversely related to the degree of emotionaiity
in the face; since fhe latter may be the major quality that
‘makes a face a humap and social object,.distinct fron pther
visual spatial stimuli. That the males, but not the fenales,
demonstrated a LVF/RH advantage with peutral faces at very short
exposure times, suggests then that the eﬁotional valence of a
face may be a less crucial factor in determining the LVF/RH
superiority for males. In the case of neutral Vcés, their right
hemisphere aévantage may derive froe that hemisphere's advantage
for processing coamplex visual spatial stimuli, an asymmetry that
ferales may not share (HcGlbne and Davidson, 1973). (¢(>
This line of reascning forms the basis of the first of the‘

four hypotheses of the present investigation.

An Examination of Sex Differemces im the Role of Emotional

P

Yalence in Determiping Cerekbral *flnmegries in the Processing of

R am . e Tm e el -

One purpose of the present investigation will be. to
systematically explcre emotional valence as a factor moderating
the cerebral lateralization pattern of facial processing in

males and females.
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The specific hypothesis being investigated is as follows.
The LYF/RH superiority qually demonstrated in males for facial
processing can be attributed to that1§;misphere's dominance in
both visual spafial and emotional stimuli. In the case of
females, the right hemisphere advantage for faces is moxg\
attributable to their emctional valence since a_ccmparahlé
cerebralilateralizaticn might nct exist for visual spatial
stimdili. That the right hemisphere advantage for processing
emotional/iaterial pay, in fact, be evenigreater for females
than for males is suggested by th studies described earlie; by
Lavadas et al. (1§80)and Strauss 4 Moscovitch (1981), ugo
repog;ed females to be more reliai??/right heniéphere
lateralized on tasks of emotioral discrimination. A similar
suggestioﬁ is provided in a study by Davidson and Schwartz
{1976) . In their study, females displayed significantly greatec
right hemsisphere EEG activation during emoticnal imagery than _
did males.

It 'should be emphasized that the present hypothesis differs
from the issue explored in the Lavadas et al. (1980) and Strauss
and Moscovitch (1981) studies. Théy compared males :and females
on tasks of emotiomnal discriiination, vherein sutjects were
required to judge whether two expressions were the same or
different. Thus, the demand characteristics of the experiment -
rendered thé emoticnal aspects of the task as highly salient.

That such a biasing towards one hemisphere by varying demand

characteristics of the experiment can occur, has been shown by
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Levy and Trevarthen (1976) with split brain pétieﬁts and Seamon
and Gazzaniga (1973) with normalasubjegt;. -

- The present hypothesis refersAonly to the task of character
discrimination, vhere it is'pypoégesized that the emoticnal
valence of the faces will interact with sex in producing a
LVF/Rﬂ advantage for the task. This hypofhesis more clearly»p
sepan@§es the skill of face perception from its emotional
components, and examines whether the laterality patterans of
facial pe}ception can in fact be attributed to the emotionally
expressive quality of the stimuli, as first suggested by Yin
(1969) . The present hyfpothesis is that this is the case for
females, whereas for males it is the visual spatial natuore of
the stimuli which also contributes to its LVF/RH advantage.

This hypothesis can be examined only by controlling for the
emotionality of the stimuli. Note that although both Strauss and
ﬂoscovitéh_(1§81) and Safer (1981) did compare males and females
on just a”charactér discrimination task, they used emotional
faces. Only two studies {(Suberi and McKeever, 1§77; ixon, 1977)4

~have controlled for the factor of emotional valence oh'a
éhaiacter discrimination task. Suberi and McKeever (1977) Qsed

~«

two sets of faces, a priori defined neutral and emotional, and

-

reported a LVF/RH advantage for their female subjects Remorizing .
// -

“the emotional set, tut not the neutral. The most straightforward
method of investigating the present hypothesis then would be to

replicate the procedure of Suberi and McKeever, using only their

Sroup Neutral and Group Emotional conditions, and including male
Zﬁg‘?\ B



as well as female subjects. This in fact will be the design of
the present investigation. The specific predi ion is that for
) .

neutralrfaces, there will be a LVF/RH advantage for males, -but

not for females. Or, at least, the LVF/RH effect will be

significantly greater for males. Females may still demonstrate a _ -

-

;>£9F/RH advantage&g%nce it is virtually iipossible for even
“neutral” faces to be couwpletely devoid ofremotion. Por ¥hé
emotional féces, however, the LVF/RH superiority ;;11 eperge for
both sexes and may, in fact, be significantly greater for
females. |

Dixon (1977) attempted to explore anlidenfical hypothesis.
Rather than direqtly replicating Spberi and McKeever, however,
hé used only the neutrai féces and manipulated “their emotional
valence by havirg subjects imagine the people whose faces fhey
memorized to be "sad" (emotional condition) or "relaxed"
7(neutral condition). His most clearcut finding did not involve
these manipulaticns. He repofted thaf onlyrthOSe subjects who
perceived the faces as emotional, as measured by their ratingé
on ajsemaqtic differential scale, exhibitéd a LVF/RH advantage.
This was true for both males and females. A surprising finding,
hovever, was that males, bué not females who perceived the faces
as uneaotional, tended towards a RVF/LH superiority for the
faces. It was suggested earlier that this might be attributed to
iiplicit verbalizations océurifng during the expefimental
manipulations., It is therefére .suggested that, at this stage of

research, the interaction of emotionality.of faces with sex
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dif ferences in laterality be investigated using the more
objeéiively determined “a'priori“ ope;ational definitions of
emotionality as used by Suberi and McKeever (1977)and L&y and
Brfdén (1979) , rather than atteépting to manipulateqit
subje?tiﬁely. This is because theﬂpossible effects of %uch ~
manipulations are not known. Also, their inclusion in a study
will allow less continuity with the existing body of research
whereby ‘subjects are requlred to make discriminations betieen
facial stiguli withcut instructions to fantaslée about the
faces. Hence, the decison was made to conductlg straightforuard
replication of Suberi and HcKeevet'é procedure, using male as
vell as ferale subjects. Furtheraore, thg Suberi and McKeever
study is usually cited as a priﬁaty‘reference‘for the effects of
emotional valence on.the cerebral asymmetry of face
discrimination, and should therefore'he,replic&ted“with males.
Tty other purposeé’of the present investigafion éréjas'

3

follows.

mparison of Twe Indices of Cerebral Lateralization for

Tachistoscopic studies have served as the primary method

Facial Processing

for providing an index of cerebral lateralization of facial
ability in"normal subjects. Zoccolatti and Oltman (1978) have:
specifically calculated indices based upon the direction and

magnitude of differences in the two visual fields as individual
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measures of cerebral laterality for facial procesSing. An

alternative method has been utilized by Lawson (1978), whose -

index of laterality was the degree and direction of visual field;

bias on the Gilbert‘and B?kan {1973) perceptual bias test.
Lawson spegified as her‘index‘of cerebraj latéraligation thé
frequee&g;vith which subjects chose the coasposite made up of ihe
half of the original comparison face which lay ip their LVF. ‘
One putpose of the present research project»is tb correiate
the tachisioscopic and peréeptual bias indices. of cerebral
lateralization for faciél.ptocessing. The tacﬁistos;opic
procedure is not only less efficient in terms of time énd-
equipment, but also suffers from extreme artificiaLitf due tbﬁ
‘the exposure to separate visual fields and the brief exposure
times. The short exposure time necessitated in tachistoécopic
studies have been considered to pose a potential validie«ty
problem in face research, since scme authors (Leehey, barey,
piamond, and Cahn, 1979) propose that a minimunm ahountkof time
is required for a face to be p:ocessé& as a face with all its
enotional'and social properties rather than nérely as visual
spatial configurations. Sergent and Bindra (1981) argue that the
aftificially short exposure times of fachistosccpic paradigms
may enhance LVF/RH advantages becauSq of the left hemiséhere's
rélatively poorer akility at‘prdcessiﬁg incomflete, dé}raded
percepts. They also note how such factors as stimulus
discriminabiltiy, puaber of stimuli used, visual degrees from
fixation, and stimulus fami}iarity can bias the 1ateralitf>

1
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patterns. Furthermore, the artificial projection of the stimuli

3
T

to the separate visual flelds aay contrlbute little towards an
understanding of how the cerebral henlspheres work together in
real life facial perception and recognition. If a reasonably
high correlatigr coefficient b$§ween the tvorindices of
léteraiizat}gn is found, the'pérceptual bias inder of Gilbert
and Baran (1973) laj‘offer a mole practical and iesihfrtiﬁicial

index of cerebral lateralization for faces.

1

The Relationship between Degree of Cerebral lLateralization and
. o A ' o
General Competence at #acial Processing

! «
3
~-The relationship of direction and magﬂitude cf
lateralizafion for physiogncaic procesSing to general overall
competence in processing faces should be systematically
examined. ¥cGlone and Davidson (1973) found that males
dendnstrated a higher 1nc1dence of LVF/BH cuperlorlty on a dot
enunerétion taskjthan did females. Males also performed better
on a spatial abiltiy teét, ¥cGlone ﬁnd\D;vidscn,interpréted
Ltheir resultsrto hkan that fehales ﬁare less l;teralized'
non-vertal visual skillsrthah:dc nales and that females have"
poorer spatial ability as a result of thelr lack of rlght
hemisphere representatlon of these abllltes. »
Atteapis {drexaaiﬁé whether a.similar relafiarsﬂinrrétﬁéérrrw

task laterallty and conpetence in facial ablllty exists have not

ylelded con51stent results. Tvo studies offer results that are
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'only marginally suggestive of a positive relationship between
right hemishere bias for facia{/processing and general ability

with faces. Gilbert (1977) found that in a tachistoscopic face

Fad .

E

discrimination task, 30% of'his subjects demonstraied a va/ﬁg
bias for faces. A particularly significant ﬁinding was that -
vithin this subjecf group, there was a strong negative
correlation between degree of rightwérd bias aﬂé‘performance on
a—free view non-tachistoscopic facial memory éest. This

i /suggested that the more the left hemispheréigoifiates for face
processing{ thg\nore genétai facial reéogniéﬁon is impaired,
con:}stent with HcGione and Davidson's (1973) hypothesis.

. However, this interpretatior cannot be clearly made since when
all of Gilbert's 64 subjects were combined (which included fhe
70% Qith the then more fjpical LVF/EH,superiofig]). no such
correiafion exis%éd. Rapaczynski and Ehrlichmanm (1977) found
that field independent subjects exhibited faster reaction times
to stimuli froa the L%F/BH, while field pendent subjects iere
faster from the RVF/LH. It was this latter oup~who made
significantly mcre error rates cn the'taSK.

On the other hand, Zoccolotti and Oltman (1978) found no
support for such a relationship. They correlated visual field
diffefences in reaction time on their tééhistoscopic face
discrilination’task with reaction times on a éentral
pnegentation variation of the sané fask; | |

The atove studies are not directly comparable because of

differing sex, handedness, and familial sinistrality
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compositions of the samples. Their measures of gemeral
competence at,facial tasks_differed as well.

‘Thé best-deéigned study is that of Lawson (1978) who
controlled for béndedness, sex, familial sinistrality andj
writing style (inverted versus non-iDVefied). She found that
groupé which delonstrated a LVF/RH bias for faces on the
‘perceptual biés test of Gilbert and Bakan “1973) were the grougs
snperiof for memory for faces. However, her study is the only
one utilizing the perceptual bias index of?laterality ;nd hence-
cannot be directly compared to the other studies which have used
the tachistoscopic index. Furthermore, she does not describe how
she measured memory for faces.

In surmary, a systematic explanation of the relationship
between directicn and pagnitude of wvisual fi}ld effect's and
overall facial processing ability, controlling for the relevnt
variables of sex, handedness, fémilial sinistrality, méashre of
facial ability, and type of lateralization index., has yet to. be
done(/;che, in the present research project, each of the two
i{gices of ceretral laterality will be correlated with
perroreance on the two taské that_are intended as a measure of
overall coméetence in prqcesssing faces. These will bé a central
exposure tachistoscopic‘facial discriﬁination~task and Milner's
(1968) brief free view face reccgnition task, both to be
described later. Since there are some weak indications that
facial ability say be positively related to its degree of right
hemisphere bias in an inaividua}, the favored prediction is that
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degree of right hemisphere bias, as measured by the two indices,
will be positively correlated with performance on the two tests
of facial ability.

“\

conjugate Lateral Eye Movements

The previous review has examined the role played by the
asyasmetry of the cerebral hemsipheres in 6ne particular
cognitive ability, that of facial perception and recognition.
This represents but one area of the enormous literature on the
specialization cf the henispheres in various aspects of
cognitive and emotionmal funcfioning. The cerebral specialization
model has also provided a basis for the understanding of
individual differences in cognitive abilities. It bas been
suggested that individuals may differ to the degree to which
their left and right henéipheres dominate in their overall
functioning. Individual§ aight then be classified in teras of
their "hemisphericity" (Bogen, 1969).

Bakan (1969) was the first to identify conjugate ,lateral
eye movements (CLEB) as ‘a measure of individual trait
hemisphericity. CLEAS were first observed by Day }196u), who
noted that presentation of a reflective questiné/to a subject
typically elicits a CLEM to the left or right. Day chserved that
thé direction of CLEM response was a consistent individual
characteristic, and that conéequently subjects could be

classified either as "right movers®™ or "left movers.™ More
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recently, it has been noted that 'a substantial number of
subjects are not\consistent in gaze direction‘. These have been
namped "bidirectional”™ and most recently, "bimévers" (Moretti,
1982). CLEM diigctiﬂQ'in an individual is typicaly assessed by
rngrding the diégption of the first eye movement that occurs
after each questiok\from a standard set. The reliability of CLEH
direction has.been subsequently established. Test-retest
reliabilty betwveen sesgigns have been reported ranging from .65
(Crouch,\l976) to .77 (Ehrlichman, Heinér, *d Baker, 1574) and
.78 (Bakan and Stravyer, 1973f\Etaugh and Rose, 1973)."Interrater
reliabilities have Leen high, E\i\.gs (Libéy, 1970), and
Templer, Goldstein, and Pehick (1§73) report that agfeement of -
judges on 380 trials wvas 94.5%. Ehrifghman and Weinberger
(1978), in their review of the lite;atﬁfe, conciude that CLEM
patterns are reliable characteristics of éé:sons.

Bakan (1969) was the first to progpose thaf CLEM direction
was associated with increased activation of the{cqntralateral
hemisphere. This was based upon the finding that e?e povements
are controlled contralaterally by activify}in Brodmann's area 8,
the frontal eye fields (Robimson, 1968) . Also Penfield and
Roberts (1959) obéerved that direct stimulation of one
hemisphere triggers eye movements in the contralateral
direction. Other research indicates that this contralateral ‘\
control of eye movements is not confined to stimulatior of the

frontal eye fields alone. Malamed (1977) reports that increased

cerebral blood flow in one Lemisphere is associated with eye
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movements in the céntralateral directiom. ™

Wada and Rasaussen (1960) provide additionalﬁsupp0t£ for
the association of CLEM and contralateral hemispheric
activation. They noted that sodium amytal inactivation of one
hemisphere resulted in the reduction of eye movements in the'
direction contralateral to the anesthetized hemispheré, and
conseguently to negléct of\gbe contrélateral visvpal field.
Similar clinical disorders have been obsérved in patients with
unilateral brain injury. Gemnerally these patients exhibit
neglect of the visual field contralateral to the damaged
hemisphere, although this is more frequently observed in
patients with right hemisphere damage (Luria, 1973). The basis
of this asymmetry in the contralateral control of eye movements
has been brovided by DeRenzi, Colombo, Faglioni, and Gilbertoni

Y

(1982) . The authors investigated conjugate gaze raresis in 436
patients who had suffered a severe unilateral stroke. Gaie 7
paresis was found in 120 patients, was pore frequent in women,
and lofe frequepnt, severe, and longlasting®with patients with
right-sided damage. The relatiomship betveen the specific areas
of damage in each case and the fresence of gaze Faresis
suggested that the oculomotor centres have an asymmetrical
organization in the two hemispheres, diffuse on the left and
localized on the right. This would explain why visual neglect.
occurs more frequently folloving right-sided brain damage.

Two areas of investigation have developed incorporating

CLEM as an index of hemispheric activation. One area of research
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focuses on the identification of right movers and left movers as
measnrés“of trait hemisphericity, and the associated differences
in personality characteristics and cognitive abilities. A second
focus of investigation examines the effects of different types
of guestions or tasks in eliciting right or left CLEM responses.
The rationale of the latter is tﬁat ansveré fo ques;ions
feguiring an anélytic, seq;enéial nod; of processing, attribdted
more to left hemisphere functioning, should elicit CLEMS to the
right (Galin and Ornstein, 1974), whereas the oppgsite should be‘
the case for questicns eliciting spatial or emotional processing
(Schwartz and Davidson, 1976). This iatter area cf research is
not direétly»relevant to the purposés of the present reseafch
and will not be discussed further.

The review will deal with research relevant to the
cogstrncirvalidity of CLEM as a measure of individual-trait

¥

hemisphericity. T ,

Neurophysiological Correlates of CLEM as Measures of .Individual

Trait Hemisphericity | ( -

According to Bakan's (1969) hemisphericity model, Squects!
vho consistently mcve their eyes to the right are éharacterized
by relatively greater activity of’the left hemisphere, and those
vho gpnsistentlj look'to the left are characferized by

<

reiafively greater activity of the right hemisphere. This

proposed distincticn between left and right movers receives

65



sapport at the aéurophysioloéical level.

Meyer (1977) examined EEG asymmetries in left aﬁd right
rnovers while they engaged in problem solving tasks. Left movers
wére found to exhibit greater acti?ity in the right hemipshere
thap were right movers.

. In a study of event related"pdtenfials (ER?'sy in response
to a standard cﬁeckerbodrd'reversal stimulus, Shevrin; Smokler,>'
and Kooi (1980);fdund that Fight BOvVers demonsfrateﬂ greater
event related potentials in the left hesisphere, while left
movers showed greater amplitude right hemisphere responses. No
significant sex difference or intetaction of sex with eye
movements wvas found. The authofs concluded that "individuals may
be characterized by a certain disposition such that
lateralization of brain respomse is correlated with a preferred
direction of locking (p.695);"

Another measure of hemispheric activation is ﬁie
measurement of the rate of cerebral blood flow by scintillation
detectors placed around‘the scalp to detech radiation ééitted ﬁy
a radiosotope, ienoq 135, introduced into the cerebral
bloodstrear by carotid injection 6: inhalation of a gas. Gur and
Reivich (1980) used the inhalation technique to demonstrate an
association between CLEM measures and ceretral blcod flow
asymmetries. Eleven male left novets vere compared to ten Qale
right movers on three peasures of cerebral blood flow: taseline,
verbal tésk perﬁoxlance, and spatial task performance. Subjects

solved the problems covertly in order to control for moveement

N 66



T

associated artifacts. When helisphqfic flow was averaged across
the threé’&onditions, it vas found that left movers had
significantly relatively more blood flow in the right ccmpared
to the left hemisphere, while right sovers showed a tendency to -
have more blqQod flow in the left than the right hemisphere. This
findingvstrongly supports the contralateral hemispheric
activation hypocthesis of CLEM. ~
Together, these studies provide substantial support for the

validity of CLEM as a measure of trait hemisphericity.

Persopality Correlates of Hemisphericity

These will be reviewed only triefly since at this time the
relationship between pgrsonality variables and the cerebral
asyemetries are not clear. Thus the liter%f?re contributes
little to the construct validation of CLEM as a trait measure of
heaisphericity.

Smokler and Skevrin {(1579), on the basis of Rorschach card
responses, reported that left movers produced resgonses
indicative of a hysterical personality type, while right movers
responses ;ere tore indicative of an obsessive-compulsive
pgrsonaiity. These results are consistent with previous findings
which suggest that left hemisphericity is associated with
defence mechanisas characterized by exterpalization and
intelléctualization, vhile rigkt hemisrpericity is associated

. . v . . .
vith denial, repression, and reaction formation (Gur amnd Gur,
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1975). Pajurkova ¥4§79) reported that left mover buf not right
mover fenales "repressed"™ in a perceptual defence paradlgm.
. Ieft movers have been found to display more fac1al
expressivity (Newlzn, 1981) . Right hemlspherlclty has been
ass;ciated with greater\hypnotic Susceptibility {Bakan, 1969;
De;itt and Averill, 1976; Gur and Rejher, 1973), and crea}ivity
as measured by the Betgig/Assqciates Test (Harnagd, 1932). CLENMS 1
have b;en related to Jungian personality'variables (Prifitera,

1981) and factors enhéhé%ng sosceptibility to subliminal

perception (Sackheis, Packer, and Gur, 1977)._ .'\\\\ »
Cognitive Correlates of CLEM | : /

P

Given the enorrous body cf research investigating cognitive
abili;es and their relatiohghip to theAspecializationiof the
cerebral hemispheres, a cdngarison of.left movers and right'
movers cn cognitive skillg cffefsAa rich scurce of construct
validity data. Even éhough thé neurophysiological data are
supportive of the construct of trait hemisphericity as measured
by CLEN, it is important to estgblish to wvhat extent this
asymmetric hejispheric actijﬁtion translates into measurable
cognitive abilties that are\theoretically consistent with the
CLEN =model. Bakan's (1969) model vould predict that the
cognitive differences between right.and left movers wounld be
consistent witﬁ the'fuuctibnal properties of each hemisrphere.

Right movers should demonstrate a relative sufperiority on skills
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requiriﬁg the verbal ard analytic, sequential, discrete
processing identified with the left cerebral hemisphege,.and
left noiérs should exhibit relatively gfeater facilit{;::étasks
- tapping the more hclistic, global, viSual spatial abiliti sb
‘attributedvtq the right hemisphere. The hemisthere prim;rily
;ctivated would to éone extent be determined by the task demandsh
themselve;, in which case one would predict that the
hemisphericity group for whom the relevant hesisphere was the
norevénaiurab" one would excel. Where the task demandg are more
anbigubus or alternative strdtegies exist, the individually
"prefefrgd" or "dominant®" hemisphere would be the one activated.
The 1at;é} is presured, of course, when CLEHS are made in
responsemtg reflective guestions. The theory and therefore

) prediétiohsvtelating tc bimovers is not firm at this tire.
Although %akdn's model does classify them as individuals whb are
less lateralized in terms of cognitive hemispheric activation,
it is not clear whether this cerebral organizaticn would res;lt
in better, w&rse, or performance midway betueenrright and left
movers on cognitive tasks.:

Ehrlichman and Heiﬁbergér (1978) critically review the
research relating CLEX to various éognitive abilities. They
conclude: |

These results suggest that there might be some
relationship betveen certain aspects of laterality and
CLEMS; hovever, they are too isolated and weak to cite
as evidence for or against the hemispheric asymmetry
mnodel of CLENS (p-1096).
However, if one examines their rev;eu, it beccmes apparent that

N
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for the identified ieft hemisphere tasks; the predicted
differences have been obtained. For exanple, Bakan and’Shotland
(1969) and Ogle (1972) found that right novers were faster
readers than left movers. Weiten and Etaugh (19;3) presented
left andrright movers with a concept identification task;
subjects vere asked to fiﬁd an adjective descriptivé of) four
stimulus words. The right movers were superior at this semantic
bprocess1ng task. Tucker and Suib (1978) examined the
relationship between CLEM and performance on t&e Wechsler Adplt
Intelligence Scale. The right movers shoved a relative
superiorityvon the ;erbal tésts,'the left movers a reiative
superiotitj on the performance tests. Not included in their
review is a reéent study by Moretti (1982), who ccmpared right
and left loégﬁi?in rerfoemance on theawecﬂslér Adualt
Intelligénce Scale - Revised. She found that for males\only; thé
right movers as a group performed better than theQ}eft movers on
the verbal factor which included the Inforeration and VOcabulary
subtests. For the females cnly, left movers as a grodp rerformed
better than the right movers on the Block De51gn subtest. That
the differences on the verbal factor applied to males only was'
attributed to the repcrted nore‘écnsistent lateralizaticn for
verbal ability in males (HcGlonE) 1980) < |

Some indirect support for cgénitive differencés between
right and left Iévers has B@én pr6Vided by findings which |
indicate thatvright lover5'3;§ sore likely to major in -

L

science/quantitative areas of study, while left movers tend}tq

>
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major in classicaly/ hﬁmanist areas (Sakan, 1969{ Weiten and
Etaugh, 1973; Gur, Gu;, and ﬂarshalék, 1975; Katz-and’Salt;'
1981) . |

In contrast to the‘aboﬁé literature, the predicted CLEHN
= diff&rencesghéve been realized less consistently on identified
"tight héhsphere"'tasks'uhiéh, according to the ﬁemisphericity
~ model, should favor left movers.
?)'jghecentlyf Packer and Gur (feported in Gur énd 5eivi¢h,
1980)‘found left movers demcnstrated significantly superior
performance on a gestalt completion task although no signifiéant
differences were found in their verbal abilities as méasured by
the Miller's Analogies Test. The supefior performance of left
BOVers on pérceptual closure has also been réported by Bilq}er
(1980);‘ | |

However, there are éeveral studies using identified "right
héaisphere" tasks where the predicted differences were not
obtained., Ehrlichnén‘(l922) and Croghan (1975);iere unable to
find significant perfcrmance differences on-verbal and spatial
testshselected from the Réferengg Kit for Cognitive Factors. In
the former study, right movers and left movers vere assessed on
‘several of these measures by calculating ipsatized’dat;bscores
for eﬁch subjeét whicﬁ,reflectéd ﬁZ;EZFEane/on any one given
task reiative to the baseline performance ac%gss all tasks. This
method of data §nalysis has been criticized as inapptépriate.for
betveen subject-coqférisons of ability (Bilsker, 1980). A more

generalized'criticiSI of Ehrlichman's (1972) study that would.
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comparisons between right and left movers were not significant.

¢ :
also apply to Croghan (1975) is that only two of the identiiied

"right hemisphere” tasks had actually been validated aéﬂsﬁChW' A
(oﬁe of which has subsequently been aemonstrated by Bils‘ r

(1980) to differentiate between left and right movers in he
predicted direction). Another exaample of thislsqle Qverséght‘is
the study ﬁy Hiécoci (1977). Eiscock éianined thé perfornangé‘of’
male subjecfs on‘tvo verbal ﬁeasures {Quick ﬁbrd Test, Verbal(r,
Scale of Pai;ip's Individuval Differencés Qdestionnaire)'and>yjo
sfatial mneasures (Spatial'Relations Test and theAanagery'SCEée

of Paivio's Individual Differetces Questionnaire). Performance

As iq the Ehrlichman (1972) .and Croghan (1975) studies, a major
criticism here is theﬁlack of validational data that the®
designated "left® and "right" henistheré tasks aré in fact B
tapping these separate abilities. This is in contrast to'the v" .
WAIS subtésts;rvhich have soue-neuropsycyological Validity as

left‘énd right heli§gpere tasks (Golden, 1979). For example, the

L v ) ’}.. - . - -
use of the Quick Word Test, origi lly'devgloped as a measure of

'ggneral intelligence, may not have been an approptiéte verbal

measure.‘This te;§\fegnire5‘subjects to identify pictﬁresvwhich

best descr}bé words, and-picture—ﬁord natchés can be médé:on the
basis of a variety of‘fgctors; Sinilarly,'the validity of the

verbal and imaginal scales oiPaivio'vs Questionnaire as

independent measures offverbal'§pd isaginal ability is not
established. The danger of accepting. tasxs;w,theﬂbasisq;pﬁaeeuiw

validity alone as repﬁesenting left or right hemisphere
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.abilities is illustrated. by the foilowingVSerie$ of studieé.
Glackman (1977) propoéedvthat.left\moﬁers wonl?'bi4§;pq?ior to,
riéht mOvers on several tasks in#olving imager%; The differences
he obtdinéd vere opposi?e'tO»predictidn;>Althoﬁﬁﬁ*the

. b .
ociation of imagery with the right hemisphere had intuitive

appeal, it had not been empirically yali@a‘fﬂ»as_a right

hemisphere task. A subsequent paper, OrnStein, johnstone, -

Hefron, and Swencionis (1980) has démonstrated that one of the
. 4 .
imagery tasks on which Glackman found right rovers to bi

|

superior is, ina fact, associated with greater involvq?ent of the
PP ot S . /

left heniébhere, not the right hemisphere, as supposed, in
normal subjects. ‘ '

Finally, Fisher (1976) also failed to find perfofmance
' differences between right and left movers cn Bogen's (19§§)
appositidpal/propositional ratio measured by the Similarities
subtest—;}nfne WAIS and the Street Gestalt Completion'Test. With
regard to Fisher's findings, it must be noted that _the validity
of the original Street test, which was used, has been questioned
because of its insufficient number ofjstimu}i and it; reliance
on verbal responséé fér stimulus identification degen, DeZure,
Tenhouten, and ﬁarsh, 1972);

Finally there is one study which relates more directlysto
lthe area, of facial processing. Crouch (197b) presented subjects
with caftoon faces whose éOIresponding captions conflicted with
the faqial expression portrayed. Right movers were foﬁnd to be

'

more influenced by the verbal cues and left movers were more

[y
‘x\ 7 j
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responsive to the facial cues.!

The literature on the cognitive correlates bfVCﬁEH can he
summarized in the following»mannef. The predicted differences
ﬁgfithe aesignéted "left heeisphere" tasks have been obtained
_with few exceptions. More inconsistent has been the literature
relating CLEH tc designated ";ight hemisphere" tasks. This.has
peen largely attributed to the failure to use empirically
validated "right hemisphere™ tasks. This probably reflécts the
gceéter difficulty in geheral of obtaining pure "Tight
hem}spbere" tasks. ASVMcGloneAand Keftesz {(1973) have noéed,
spatial processing may be influenced by both aﬂalytic, verbal or
non-verbal systems and consequently it is difficdlt to identify
measures which ass;ss only spatial skills. On the other hand, -
tests tapping verbal skills tend to,\be- more pure. This is
reflected in the fact that the research on the cerebral
speciélization of verbal abilities is ;ar-more consistent than
that of nomn-verbal abilities. |

The final hypothesis and predicticns of the present

o

investigation can ncvw be presented. -

oo
r

Coaparison of Right and Left Move

S on a Controlled Facial

—— e ———— ——

Patterns

———

-

As reviewed, studies ccmparing right hemisphere injured -

patients with left bemaéfbere injured and normal controls.on a
-, 7 .
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facial .recognitiorn task in which subjects must identify from an

érray:of faces those previously seen, usually rerort the fight
heémispherg,iﬁjured group tc perfornm sigﬂificantly vorse thaq
the other two groups (Milner, 1968;ﬁeRenzi and Sﬂinnler, 1966) «
Giveh this eipi;ical validation of the task as differentially
involviné right hegisphere fumctioning, the.hemisphetric
asymmetry model of CLEMS would predict that left movers uéhld
pérform’significantly better than right movers. However, J.

such aéﬁifference.’ln his study,

Bak;n‘ (1‘980)A"f_aile{'d to fing
subjects uefe.rgguired on'éacpitrial to study four faces for 10
seconds and to then identify thenm from ah arra} of 12. However,
tasks which reflect differences among a neuropsychological
poéulation may not te sensitive enough&jpen used to detect
differénces énong aiggpnal'population.vBakan himself
agkwovledged that his accuracy measure may not have been
sensitive enoiugh to detect differeﬁces tetween normal subjects,
and suggested that the exposure time and unlimited time allowed
for responding miqght have been sufficiently long for right
{presumably holistic) or left (presumably analytic, discrete,
possibly involving labelling) hemisphere sfrategies,to,be %Fed.
Benton (1980) and Levy, Trevarthan, and Sperry (1972) have both
indicated that faces‘an te processed by both hem'isphe_res, each
utilizing different strategies, although the right hemisphere
#ay be the most efficieht in uos: cases (Patterson and Bradshaw,
1975) . Bakan suggested that his procedure mightzbe made more

sensitive ty (i)} recording response latency times and (ii)

Y
e ¥
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inquiring after~strétegies. ]
The tachistosccpic procedure"provégegaa modifica%ibn of the

facial recognition task that increases its sensitivity for a

‘

normal population. The repliéation of Suberi amnd McReever's
préc;dure uhicﬁ is part of the present investigation may then be
sensitive enough tc detect differences Ltetween left mrovers and
right movers. The procedure is as folloys..Suhjects will be
required;to meiorize two target faces. Thesey;apgez faces will

be flashed unilaterally along with two others, and subjects will

be required on each trial to indicate whether the face was-or

.was not a target face. As in Suberi and McKeever's design,

choice reaction time will serve as the dependent variable,

although errors will also be analyzed. In addition to the

lateral presentations utilized by .Suberi and McKeever, . the D

e
ita

present study will include a.centralvexposuré condition. It

this measure which is intended to serve as the measure of

general facial fprocessing atilitx,igensitive enough to tap

, N
Aifferences in a normal population, but less artificial than the

unilateral presentations because the stimulus is exposed. to both

temispheres, as in the .case of the standard free view péradigm.
- _

AXter all, the hemisphericity theory of CLEN refers to the

relative activity of the hemispheres when they are working
N = '

together, not  when.they are artificially separated. The

hemispheric asymmetry model of CLEAS would predict a left mov&r

superiority in this central presentation task, given the
hypothesized preferential-use of the right hemisghere ir left

/ ' e -

t
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movers.
For compariscn purposgsvtq the‘no;e controlled task, a
brief free view face recognitiocn task Hill'be‘iqcludéd in the-
design. This will be the one used by Milner (1958) to
discriminate among a neuropsyéholJGical population. Subijects
will be shown 12 faces for a-brief period c¢f time (45 seconds),
after which ihey Baust rqgognize these from an array of 25 faces.
The lateral prgsentations Qf tﬁe tachistoscopic task will
provide data on the lateralaty éatferns of right and left
movers. In view of the hemispheric asyametry basis proposed for

the CLEHM phenozenon, it is .surprising that only one study has_

investigated the laterality pattern of right and left movefg,C‘

Neilson and Soremsen (1976) related CLEN perfofmance on ac
dichotic listening task witn 'vertal stimul;alThe normal rigé?w
ear (presumably left hemisphere) preferénce %ound with verbal
material was significantly greater for gighfrmovers; For right
movers alcne, there was a significant right\ear superiority, but
for the left movers no significant right ear, superiority could
be 'found. The authors conclude that left ﬁovers attendeq to a
greater degree'to_stituli frog,the left side. (presumsably s
projecting to the right hemisphere) becausée of hatitually
enhanced hemispheric activity. This game reasoning would predict
a greater’LVP/RH bias in left movers for facial processing, the
converse to the pattern that occurred with verbal stimuli. This.
would be theoretically consistent with the'prediction‘that left
movers will perfora significantly better on physiognomic tasks
®= TR

‘ V4 ‘ - o
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if, in fact, general facial processing ability is correlated
L With deg%eé of right hemisphere tias for facial tasks. On the -’

otker hand, Neilson and Sorencen's (1976) results might simply

{ reflect a lesser degree of cerebral lateralizaticn in general

1

for left movers comfpared to right movers.

To recapitulate, the specific-preﬁiction‘made for this
section is that left movers will produce faster reaction times
on th central exposure tacbiétoscopié facial discrimination
task, based upon theig hypothesized greater reliance on right
hemisphere pgocessing. This prediction is'made in spite of J.
Békan's (1980) failure to find a significant difference between
the two gfﬁups on é free view facial recognitioh test. It is
hypothesized that fhe brief exrosurgftime (60 milliseconds) of
the stimuli fogether with the use of response latency as the

vdependeﬁt‘measure, will increase the advantage 6f a more
holistic type of preccessing , relative to a more discrete,
analytic type. It is -hypothesized, based upon the hemisphericity
nodel of CLENS, thét the former strategy aill be wore typical cf
left movers and, tberefofe, they will perform better on this
particular facial recognition task. Dirfferences in the
lateralization patﬁerns of right and left movers will he . .

examsined but no predictions made.
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Susmary of Four Purroses of Present Research

q -~

: .
7
¢ :

Purpose One: Qg Exapipation of Sex Differences in the Rcle of

-

L4
Emotiopnal Valence in Determining Cerebral Asymmetrjes ir the
:
-//

Processing of Facial Stimuli

o~
guberi and McKeever's (1977) procedure will te replicated
with males as well as females. One group Of subjecté will view a
priori defined emotional faces, and the other half-will view a
pribri defined neutral faces. A sex x emotion X visual field
interaction is predicted. More specifically, it is prediqted
that males, but not feaaleé, will exhibit a significant LVF/RH
advantage with khe neutral faces. tHowever, a LVF/BH'superiority
%ill be present for both sexes with the emotional faces. This
predictio3fvili Le tested by corducting an analysis of variauc

~.

with sex,“CLEH, and emotion as between subject factors, and

——

visual field and respdnse type (yes(same)/no{different)) as
within-subject factors. This will be done fcr both reaction time

-

and error data.

Purpose Two: A Comrarison of Right Movers, Bimovers, and Left

Bovers on a Controlled gacig; Discrimination Task and a

____ e
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Left’mohers, bimoveré, and ridht no}ers will be compafed bn
“ascontrolled éacial discrimination task. The same faces fgom the
Suberi and #cKeever (1977) study will serve as the stimuli and
the task’ requirerents will be the same as’with the lateral
”presentations except that the faces will be flashed centrally

. for 60 miiliseconds. It is predicted that since this mode of
presentation will tavor a global, holistic processing strategy
over a verbal, analytical strategj, left movers w%ill pérfofm {
significantly faster than right movers. Although a frée view
. face recognition tes will serve as a comparison t#sk and a
replication of J. Bakan's (1980) study, CLEM differences are not
predicted on this tas§ since it will no£ necessarily favor a
left or right hemisphere strategy. WNo predictions are made
regarding the bimofggs. Data frce Eboth féce recognition tesfs
will be anaﬁyzed with an analysis of variamnce with CLEM, seXx,
and emotion as the Lketwveen-subject factors for the - |
tachistoscopic test, and CLEH and sex as the between-sukject
factors on the free view test. The two tests of facial
processing ability will be correlaied to examine the extent to
which they are tapfping siqilar abiiites.

)

Purpose Three: A Correlation between Two Indices ?g Cerektral

Laterality

The two‘laterality indices - one based upon visual field

differences in reaction time and errors on the tachistosgopic

80 \/
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lateral presentation face discrimination task and the other

derived fré; fhe gerceptual bias test - will be cérrelatéd. It
is predicted that the twé;gndices,ﬁill»correlate positively.
Scores on the perceptual bias test will also be’submitted tb an
analysis of variance with sex and CLEM as betveen-subject /

factors.. : A
. B ( : . i 5 - -

Purpose Four: The Relationship between CerebraééLateralizétiog

and Overall+Competence with Faces

Scores on the two laterality indices will each be
correlated with each of the two measures of facial processing
ability. These are the central presentation tachistoscopic face

recognition test and the free view face recognition test. Based

upon some weak findicgs in gprevious research, the favored

prediction is that a LVF/BH bias on the laterality indices will
be associated with letter performance on the facial recognitior

tests.
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II. Method

' Subjects

A total of 138 subjects participated in the studj, of whon
10 were eliminagted dut;ng the course of tﬁe research for various
reasons to be described below. The final samfle cansisted of 128
subjects, éﬁ ‘males and 64 féﬁg%es. |

All sulbjects were from the Simon Fraser underqraduate
population. The majcrity vwere volunteers who responded to an
in-class appeal for participation, although some were awarded
sode form of class credit. Most Snbjects were drawn~from
psychology classes, although some business and science students
also participated; The age range_ for the males was 17 to 35. The
age rénge for the females was 17 té 39, Hiﬁ? the excebtion of
tvo female;, aged 51 and 59. Sukbjects were paid %¥3.50 for tbeir

particiration.

Sutjects were screened on the telerhone or on a preliminary -

in-class questionnaire for handedness and the preseﬁﬁe of left
handedness in members of their immediate family (familial
sinistrality). Only declared right handed individuals with no
‘familial sinistrality were selected. This seléction was based
apon studies }ndicating that such individuals demcnstrate the

20St consistent LVF (rresumably right hemisphe;é) bias for faces

) , | . H
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(dcKay, 1979). Only subjects who reported having equivalent
vision in both eyes were acceéted and sybjects who vore glassés
vere asked to bring thea té the experinent. Ore Subject ¥as
subsequently Q&scardeﬁ dﬁring the experimental session;because
he forgot.to bring his glasses amnd éesting‘indicéted that the
visioh of his two eyes was significantly different.

rﬂaterials

-~

xy

——p——

acial Stimuli. for Tachistoscopic Face Recognition Test

»
v

The facial Stimuli vere taken from the set used by Suberi
and McKeever (1977). Their stiluli vere 16 photographs of faces,
involving four models, two rale and two ferale. Fach wmodel
projects a ®"neutral", "“happy", n"sad" and "angry" faqial
expression. The modéls are free of beards or moustaches,
coamunicate the intended affects without openihd their mouths,
and wear hoods which cover their hairlinpes. Suberi and McKeever
repdrt pilct work, establishing the reliabilitf of the intended
affective expressicnas. |

‘ Eight of these facés were selected for the presenf design,
the four neutral faces and the four sad faces, to serve as the
stizuli for the neutral and emotional facés respectively (see
faces in Appendix B). The sad faces were chosen Hecause Suberi
and McKeever repﬁrted the greatest LVH ]présuuably right |

83



heaisphere) superio;ity of the three emotional affects uitﬁ'tﬁen
(although the small number of subjects in each affective
condition precluded statistical significance of these results);
The use qf sad faces also gppéared to_be a qood choice in view
of'the'ciinical data suggesting a‘relatively gréatgr involvemenz
of the right hemisphere in feelingsrof sadness and depreSsion
{for éXample, Wada and Rasmussen, 1960).

-In'order to estaklish the validity of these a pfiﬁri
defined neutral and emotional faces with thé Simcn Fraser
undergraduate population, pi%g}/gkudies were éonductéd. For
the§e; the éuberi and‘Hchever faces along with some faces of
apparent varying emotiomality from the standardized Ekman and
Freisén (Bkman and Freisen, 1975) set were used. In one study,
20 undergraduates (10 male and 10 female) were required to rate
eaCh.face on a seven point,scale on the neutral-emotional |
dimension. The four Suberi ahd Mckeever sad faces were rated as"
significantly more emotional (X = 5.04) than the f&ur |
corresponding neutral faces (X = 2.50). This difference was
statistically significant at the .001 level. In a second survey
vith 20 different undergraduatés (;O male and 10 female),
subjects were required to rate each face in terms of the
intensity of eacticral response ii elicited in then. Tye end
points of the seven"point~sca1e were defined as "I feel nothing
wvhen I look at this picture" and "This picture arouses a very
intense emotional reponse in @se." Subjects rated the Sﬁberi and

-

xcKeever sad faces (¥ = 3.50) as eliciting significantly greater

Y -
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jenotlon in ﬁhen thanrthe four corre5pond1ng neutral faces (x =
2.8 . Thxs dlfference was stat1st1call] 51gn1f1cant at the . 005
level. When asked to describé the quality cfrthe1r-enot10p to
each -face, the wcrd "indifferent” was used 30 times with regarﬂi
to tae neutral faces, but only 11 uhea reférrihg to the 5ad

ohes{:Conversely, the words "sad"”or'“synpathetic“ were used

©

only four times ia deséribihg emotional reactions to the neutral

faces, but 32 times in response to the sad'faces.‘
The eight faces were modified slightly. Théy weferrepr;nted

©

i érder to make the lighting tcnes constant across phetographs,
since the original rhotographs differed in this repect, possibly =

because of differentrlighting ccnditions when the pictures were

taken. Also, identifying marks, such as mcles, were removed.

Perceptual Bias Test

s

Thls task ut1llzed a booklet in thgiw%free faces were
prlnted per page (see Appendlx C). The top fade was a normal
photograph. Below, side by slde, vere two other. faces:*ﬁ}e made
up of two right halves of the top face and the other made up of
 two left halves of the top face. The 51de of the page on which
the left-left and. rlght—rlght comp051tes were printed was

randomrized. There were a total of 19 such pages, hence 19

_trials.

8%




Free View Face Recognition Test

Thgﬁe stinuli wvere identical to those used ty Milner
(1968). On the card to be studied there vere 12 faces, and the
memory probe card conta!ned 25 faces, 12 of which were froa the

study card. ' - . ; : S

Annett Handedness Questionnaire
] : N

This consists of 15 iteas dealing with hand preference on a

-

variety of tasks.

Apparatus _ ‘ 1

Tachistoscopic Face Recognition Test

e

The subjects Qeré seated in a sound—proof booth and
naintained~a‘canstant head position by leaning their foreheads
against a headrest. They faced a tramslucent screen at a
distance of approxiwmately 87.10 cihe from their eyes. There was a
clearly marked central crosé on the screen on>which tke Subject
¥vas asked to fixate at tne beg%nning of e;ch trial. The faces
Jsere back projected from a Carousel slide prcjector on tae
screen either tc the right cr left of fixatiom, or centrally.

The exposure time was contrclled by a tachistoscopic shutter.
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The image on the scCreen Has‘S-OO X 5.84 cm.in width and height
repectively. - .

Suberi and McKeever pléced their photograrhs so that the
near and far edges correspcnded to .50 degrees and 2.8 degrees
of visual angle respectively. In the p;esent design, placement /7 ™
from fixation was detetminéd by measuring from the centre of °
each face. ihen the stimuli Qere frojected'céntrally, thg,centre
of the face corrijgﬁnded to fhe subject's line of fixation. When
the stimuli vwere projected to the right or left of fixation, Rhe
centre of the face corresponded to approximately 2.35 dégréés Qf
visual angle. Since tke placement of the faces within the .
photographic frames was nof identical, there were some small

dif ferences in terms of the visual angles of the nejf and far

edges of the phctograths. In the right visual field; the near

e _A

points of the photcgraphs ranged from just over .75\ degrees to

1.25 degrees of visual angle, with a median of 1.1 de

fronm .75 degrees to almost 1.35 degrees of visuval angle, with a

median of 1.0 degrées. The far edges of the photographs ranged

from 3.05 to 3.55 degrees of visual angle in thé right visual

field, with a median cf 3.4 degrees. In the left visual field,
- the far edges of the photogqgraphs ranged from 3.05 to 3.65

degrées of visual angle, with a median of 3.30 degrees.

These placements were more conservative than those’of
‘Suberi and McKeever, whose near and far points corresponded to

.50 and 2.80 degrees of visual angle respectively. This was done

»

-,
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. 1in order to ensure that the stimuli projected to the separate

cerebral hemispheres. It should be noted that the placements
atilized in tae prresent study are far more representative of
those reported in the literature than were those of Suberi and

McKeever.

2rocedure
The sequence of tasks engaged in by the subject vere as
follows:

1. Test for CLEMS.
2. FPerceptual tias test.

-

3. Free viev face reccgnition test.
4. Tachistoscopic face recognition tes£; lateral preseﬁtations
5. Tachistoscoric face recognition test, central presentations
6. Emotion ratings of facial stimuli bylsubjects
7. Handedness guesticpnaire

" This sequence of the experimental tasks was chosen on the
basis of re;ative rresuned fatique effects ;nd the corder of
importance»given to the differert components of the résearch

project. The perceptual bias and free view face recognition

tests sere considere@%to be short enough to not cause urndue

. %éé?‘
fatZgQ% before the tachkistoscoric tasks.

=
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Test for CLENS

CLEMS were measured using the set of 20 gquestions develogped

*

by Bakan, Coupland, Glackman, and Putpam (1975) (see Appendix
A). The subject was iejected if ke or she failed to provide at:

least 15 scorable responses. Three subjects were re jected for

this reason.

A slight adapiation of the instructions utilized‘by
Pajurkova (19?9) vere used Eo minimize the number of unscofable
responses, Since the experirent dealt with face per@eption, the

rationale should 6ave been credible. The instructions were as

L

follows:

I will ask you to interpret a number of different
proverbs. While doing that.I will be observing your face
and videotaping it. I will explain the purpose of this
rrocedure to you later. Meanwhile, I would.-like you to
find a comfortable position and remain that way
throughout this part of the experiment. Look at me until.
I have finished asking the question and_ghen go ahead
and answer. Try to.give some interpretation for every
pro¥erb. Most proverbs have several p0551blp
interpretations, so don't worry about giving' the correct
answer. But I would like to hear your interpretation.
Listen until I finish while looklng at me, 4hink it
over, and then answer.

" Eye movemehts vere video;aped unlessithe-subject requested ?
otherwise. Pew»dié 0., In cases of uncertainty, thé videotarpes
were revieved.by the ex;érinepter and a colleagueifamiliar with
CLEXA reseaggh, and consensus was attained. These cases of
uncertainty were also rare. )

CLEM status was calcuolated by using the following formula:

nupber of right movements/tctal number of right and left
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movemeuﬁs. Hence, a larger ratio represented relatively moré
right eye povements. Using‘this fcramula, the criteria for
defining left aovers and right movers were ratios of 0-.30 and
.70-1.00, respectively. Sﬁbjects vhose CLéH ratios fell in
bet‘een‘vefe ¢ategorized as bimovers.

K\After the subjéct had ansuered the 20,gue§tions,‘he"or she
vas asked to guess the purpose behind fhe questioning. Subijects
who were aware that CLENS ueqé;being measured were rejected at

that point and did not particiarate further. S5ix subjects were

‘discontinued for this reascn.

Perceptual Bias Test -

The subject was given the booklet described earlier
containing the norméi énd chimeric photographs of faces. The
experimenter was careful to place the booklet ditectly in front
of the subject, so that the cBnparison (and normal) face was in
the subject's direct line of vision. For each of the 19 trials,
the subject was reguifed to select which of the tvo éomposites
(riggquide-right side or left side-left side) looked most like
the original phctograph of the face above (see Appendix C). A,
LVF (presumably right hemisphere) bias score was calculated
accofding to the fcllowing forgula: (number of trials in whgch
sub ject selected the composite made up of the half-face
appea;{Q? in his or her LVF in the original photograph) /19 x

100. This represented the proportion of trials on which the
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subject chose-the chimeric face composed from the half face that

had been in his or her LQF in the normal‘photograph of the face.

Free View Face Recognition Iest

The procedure was identiéal to that used by Milner (1968).
Subjects were sﬁdwn the card of 12 faces for 45 seconds,
followed by the memory probe card of 25 faces. They were
requiréd to select frcem the iatteﬁrthose faces previously seen
by filling in 12 squares on a 5 x 5 grid, corresponding to the

layout of the faces on the probe card. Subjects were fequired to

make 12 choices.

Tachistoscopic Face RBRecognition Tests

¥

The decisicn tc have the central presentations in a

separate block from_the lateral presentations was based upon

several considerations. It was considered that increasing the
. L

uncertainty of the subject as tc the positioning'of the stimulus
might increase the intrasubject variability in reaction tipes.
Counterbalanci%g the central and visual field coﬁditions anonyg
subjects was ruled cut because of the increase in iﬁtersubject
variability that this would generate, éiven the differential
practice subjects wculd have in the two conditions.

The decision vas fipally made to conduct the lateral

presentations first, fcllowed by the central condition for ail
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Subjects._The reasoning was as follows. The paradigm used in
previous researéh-has not allowed subjeéts familiarity with the
task witn cen?}ally presented stipuli. Subfécts tegin the task
with lateral presentations. In order for the r?ﬁﬁi?gpbf the
lateral condition io be comparable to ptévious findings, the
procedureishould béfsinilar. One study (Broman, 1978) didr'
include 40 "fagiliarization" trials in which faces‘uere

presented centrally while the subject learned the discriminatién

o

TS

task. Interestingly, her adult subjects did not demonstrate the
éxpected LVF superiority, although her child subjects did so..
Altboq?h separating\;gé two conditions of the tachistoscopic
facé reé&gnitiop test would confornd the two in terms of
tatigue, practice, and fagiliarity effects, this was considered
to be a less sericus error im viéu of the purposes of the
present imvestigation. The lateral and central presentgtion
variations of this task were not necessarily consideced %to be
measuring identical cognitivé.pq?cesses. In fact, the decision
to include the central condition at all reflécted this '
uncertainty as to the ;omparqbilty of the two procedures. The
central positicp ccndition was included to provide a test of
facigl processing ability sensitive enough tol&gp individual
differences, yet without the added artificialit; of separate
lateral exposure. On the other hand, theTprimary purpose of the
lateral condition was specific%lly to\exa?ine individual

differences in laterality patterns. Given the continuity of this

latter purpose with the existing body of literature, a
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replication of the standard pafadigm wvas cénsidered most
appropriate. Hence, the decision was made to have the subjeéts
perfprm the tachistoscopic task first in the lateral comiition,
thué replicating the standard paradigm up to that point, and
then following ;1 with the faces projected centrally.

+“The basic procedure was a replication of that c¢f Suberi and

HcKeeveif11217). Sukbjects memorized two "target" faces, which

¥4

they were subééguently regquired to reccgnize from the other two'
"non-taréet" faéés Hhen:tachisto;copicallg presented. Subjecis
vere giveﬁ‘two faces, cne wmale and one fenmale, with the
instruct%ons "I'd like you to get to know these two faces duri@g
the next five minutes." For subjects in the emroticnal condition,
the memory set was tgken from the four sad faces. For subjects
in the neutral condition, the memcry set was fronm the set of
four neutral faces.

‘Within both the enot;onal and neutral conditiorns, there
were four possible memory sets, giégn the constraint that each
memory set contaiﬁ one male and one female face. The four
possiblé combinatiocns of faces were counterbalanced across
subjects{so that an equal number of male and female subjects saw
each combination. Thus, for the 64 subjects in the emétional
condition, 16 subjects (eiykt male anégeight female) had one of
the fourrface combinations as a memoryw§et. An identical
counterbalancing pattern held for the 64 subjects in the neutral

condition.

Iy
.
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The general procedure for the trials was as follovs:

The subjeét's rightrhand was resting on the two end buttons
"of a rectangular responsé box, with the indei finger }esting on
the inside button, and thé middle finger iestiag on the outside
button. The teséonse box was placed so thaf the right hand was
lresting at the subject!s~midline in order to minimize and
spatial-response conpétibility effects that océur in simple
choice reactigi time‘;aradigms (Bashore, 1981). The angle of the
response box was approximately at 45 degrees in order to
maximize comfort and equal facility with the two fingers. Only
the right hand was uéed, since all reported studies in which
dresponding hand had been countetbaiﬁnced and ccmpared failed to
find a significant effect for response hand or any of its
interactions (Rizzolatti et al., 1971; Hoscowvitch et al., 1976;
Rizzolatti and Buchtel, 1977; dcReynolds and Jeeves, 1978;
Bromanp, 1978; Suberi and McKeever, 1977; Lavadas et al., 1980;
Galggr and Costa, 1980). (Tkis absencé of a hand effect was also
found in a small pilot study of 11 subjects conducted for this
research.) In addition, the absence of a respcnding hénd b 4
visual field dinteracticn has been reported in other .
tachistoscop%p raradigms involving the processing of complex
visual stimuii (Gross, 1972{. In fact, Rapaczynski and
Ehrlichman (1979) appealed to this body 65 research as ' >
justificéﬁipn for using only the right hand in their Study.l

. —— . —— —————

tAfter the completion of the present experiment, three studies
have appeared which report an effect for right and left hand for
visual field differences in a tachistoscopic face recognition
paradigm. In one of three studies reported by Sergent in a
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1Subjects in the present study indicated if the projecfed face
was a target faceaby Eressing one button (the M"yes" button) and
a non-target face by pressing the. other button'(“no“ buttoﬁ).
Thelassignient of yes anad DC responses to left and right buttons
was counterbalanced across sex, emotional/neutral conditions,

and the four target-nontarget face combinations.
¢
" Subjects had been told to expect the target and non-target

faces to appear in "about equal propcrtions."
At the beginning of each trial a buzzer sounded for 500
msec. as a signal for the subject to fixate. One second after

the ternination‘of the buzzer, the stigulus appeared for 100

n

msec.’The subject was instructed to respond as quickly as . -
possible while lininizing errors. The next trial Lbegan 3.5
seconds after the subject's response. 6pe trial occufred
approximately every 6 second;. This sequence of events was

controlled by a computer prograr designed specifically for this

. —— ———— — — —— —————— —

1 (cont'd)recent parper (Sergent, 1982a), reaction time was found
" to be significantly faster to stisuli in the visuval field
ipsilateral to the responding hand. This is comnsistent with the
jreater contralateral, relative to ipsilateral,. control of the
hands, given that stirkuli in each visual field are presumed to
project to the conpntralateral cerebral hemisphere. A similar
finding was reported by Strauss and Moscovitch (1981) for one of
their experiments. However, another experiment yielded a hand x
visual field interaction in a direction opposite to what would
be expected from neuroanatomical conmections. Finally, McKeever
and Dixon (1981) reported a hand x visuwal field interactiomn in a
direction consistent with neuroanatomical pathways. :
Unfortunately, this was not reported in Dixon (1977), the
dissertation ugcn which the published report was tased. However,
these three studies represent a minority in the face recogmition
literature. Concurrect with their publication have beern many
others which have repcrted no visual field effects as a function
of right or left responding hand. These will be cited in the
Discussion. -
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‘tesearch project.
It should be noted that thefexposure time used by Subéti
aﬁd McKeever vas 150 msec., in.contrast to the 100 msec. 
utilized in the present experiment. This-waf ddne to'ensuqf that
eiposure times were well beneath the thrésbold for eye movements

froag fixation. Pilct work did not indicate that errors increased

significantly with this shorter exposure time.

Tachistoscopic face reboqnition test: lateral presentations
. : Al

The subjgct was instructed to fixate at the sound of the

 buzzer. It was strongly esphasized”that such fixation was
necessary for the validity of. the results, and that since the
visudl field in which the stimuli Qould appear would be
randomized, there would be noradyantagé in ﬁot fixating. Theré
is evidence (McKeever, Suberi, and Vathxfnter, 3972) that
_proper instructional cet and random un11;£eral presentation are
‘sufficient €ontrols for visual fization.

This latéral cocndition of the task uas‘comprised of four
blocks, two praciicé;biﬁcks of 40 trials each} foilowedgby tio'
test blocks of 40 trials each. Verbal feedback for incorrect
responses was provided'gﬁrough an intercom during the two
practice blocks. The expérimenter ¥as able to observe the

~.subject's responses on a computer tereminal in the adjacent room.

By following a fprepared ansver sheet coded for each particular

subject's condition and .stimuli. sequence, she was able to
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determine vhen an error occurred. Although gﬁﬁgri and McKeever
utilized only ome gractice-block, pilot workwfo;tthe present
study indicatd that two practice blocks were neééssary for the
"majority of subjects to be able to perform the t;sk within a 10%
error gate. In order to maintain interest and motivation for the
speead reguire;ents.éf the task as well, the experimenter, after
2ach block, provided the subject with an éstimate of his or ger
reaction times during the last block. )

In every block, each of the four faces was pfojectedffive
times in e;;h visual field. Hemifield of presentatibn and order
of faces was randomi&gd with the constraint that each facé
appeaéed once in eachrvisual fifld every eight trials.

Since session time did not allow for a random re-ordering
of stimuliisequence for each subject wvithin the constraints
notéd,aboﬁe, controlling for sequence effects was attempted in
the follbwing manner. There were three téays of 40 slides,
corresponding to the number of trials in a block, each with a
d;fférent/sequence of stimunli, séch that eaéh of the fouryfaCﬁs
would appear five times in each visual field. Hemifielg of
presentation and order of faces was randomized in each seguence
within the constraint that each facé appear once in each visual
field every eight trials. The trays were labelled as Sequence A,
B, and C. For each subject, a tray {and therefore sequence)\ias
randonly sel;cted tc serve fox the two practice trials, another
for the first test triél,’and theAreméining one fpr the second

n

test trial. In this way, fhe oréering of the three different
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sequences vas_tgédomized among the subjects.

4

pat )

Tachik&gi;opic face recognitior test: central presentations

-

-

The central presentation condition followed the four blocks
of lateral preseﬂtationsh This single block was idem&;gal to1the’

lateralAblocks,'éxcept tnat the races were projected centrally.

e

The exposurg~time was reduced to 60 msec. in an attempt to make

the level of difficulty ip the central condition more ccmparable

to that of the lateral -~ondition.

-

. In order to control for order effects,bn'theicentral
condition in a manner comparable to that of the lateral
cdndition, three different sequences were randomized amondqg .

\ .

¢

sub jects.

~

Theré~wa§ a rest period of one ana one half to.two minutes
betwedn 210¢k$. ~

In $6th lateral and central ébnditions, the first eight
trialsrwere gégsidered aa vare-up and discarded from the
analysis. .

Reaction times and response choige were recbraed.
automatically during both practice and test trials.

Despite the fac%/?hatbfu;thin eaCh sex; subjects were
evénly distributed aéross the two.levels of emdtional valeace
{emotional/neutral), tﬁe four differeat target-nontarget face

combinations, and the two finger-resgonse patterns, this was not

the case for the CLEM groups. An atteapt was made, within each

z
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sex, to match as much as possible CLEM scores across these -
experisenter manipulated conditions. After each subject's CLENM

score vas calculated, he or she was assigned to a cell in either

tﬁg ehotiohql or neutral condition in such a way that he or she
vould be matched by a subject with a similar CLEM score in the
correéponding cell in the other

gotion conditign.

N

Emotion Ratings of Faces by Subjects

After completion of the tachistoscopic tasks, more
inhividuai validation of the néutgal and emotional cénditions
was sought by héving each subiject rate each of the‘four faces to
which he or she had beén'expoééd”(seeAAppegdix D). Subjects
first ratgd each face on a disepsion of "perceived emotion"{;n a
scéi%fgrqm one to seven. PointAone on the scale was aefined as
"fﬁce lqéks nentrai, unemo%ionai" and the end pgint of the scale
was defined as "face looks éxtremely emotional." Tﬂéisubject‘was
then required to rate each face on a dimension of "éubjective
emotion”, that is, the infensity of the emotional tesponée Fhat
the-féce‘elicited in the subject. Again, a seven. point scale was

. . , ) l N .
used. Point one on the scale vas defined as "I feel 1ing wvhen

T look at this face" and point seven was defined asi"this face
. )

B

arouses an interse emctional reaction in me.™ These individual
ratings were taken since Dixom (1977) found that a LVF
™ ki S s ) -
(presumably right hemishpere) tias. om a'éﬁcﬁistosco;ic face
A

recognitior task cecrrelatéd with perceiv emotion ratings of
P N
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the faces, but not with an a priori manipulation of emotionality

of stimuli in the experimental conditions.

andedness Questionnajire

The session was completed by havinbrthe subject fill out

the Annett Handedness Questionnaire.

5

Design and Analysis of Results

——

For the analysis of the tachistoscopic face tecognition
tests, the 64 males and 54 females were divided into ‘emotional
ani neutral groups. The former vieved the a priori defined
elotional faces during the task, and the latter subjects viewed
the a priori dgfined neutral faces. Each sex x emotion grou;ing
included 32 subjects. Each of these groups was forther dividéd
by the finget-féspcnse pattern used for the choice reaction tinme
dependent measure., Subjects iq the index conditicn indicated
"yes" with the index digit and "no" with the middle digit, while

subjects in the middle condition indicated "yes" with the nmiddle

iigit and "no" with the index digit. Thus, each sex x emotion x

finger pattern cell contained 16 subjects. Although the four
target-nontarget face combirations were counterbalanced across
all cells, these were not analyzed. Since sukbjects were not
categorized equally across the three CLEM groups, the final sex

r eaotion x finger pattern x CLEM cells for the fachistoscopic
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task were unegqual. The cell frequencies are presented in'tHe
Results section. Although a significanf main effect for finger
pattern was not unexpected, it was not anticippted that it yould
interact with the other variables. The intention was, therefore,
to collapse‘subjectsiacross the two finger pattern’grdﬁps.g

For the remaining measures in the study (perceptual bias
test, free view face recogiftion test) unrelated to the
tachistcscopic tasks; subjects were analyzed by a two-way
apnalysis of variance with sex x CLEM as the independent
variables. Correlations between the various measures were also

examined.
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III. RESULTS

Sixty four nalés énd 64 fepales coﬁpleted the desiqn of the
éxperiment.'They were fdrther divided equally according to thé
variables u;der éonsideration on the tachistoscopic task along
%9é’dimensions cf_emotion(emotional/neutral) and finger pattern
(Index condition,'niddle condition). Hence,_there wvere 16

subjects within each cell.

> The remaining variables of the study were available for

every subject. These included the Perceptual Bias test, the Free -~
View Faci;l Eecogni}ion test, and the ratings of Peﬁceived and
Subjective Emotion.

CLEM groups were uﬁbd as a further blockin§ variable. The
formula described earlier for categorizing subjects as left
'movers, bimovers, or right movers resulted in 50 left movers, 41
bimovers, and 37 right movers. Tﬁe subsequent distribution of
CLEH groups within the inderendent gfoﬁps of'the tachistoscopic

task are presented in Table 1.
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’ Table 1 -

Distribution of CLEﬁ Gfoups , L
Males Females
Finger CLEMS _ Emotiocnal Neutral Emotional vNeutEal
Pattern ”
Lnl\ 6 6 7 LT
Index BI? ) 4 1 6 4 4
EM3 6 4 5 /N5
. T '
;;/
9. 6 7 6 5
Hidhle BI 6 ‘ 5 5 7
R sy 5 4

1Left Movers

2Bimovers.

3Rpight Movers

A 2 (sex) i é(enotion) X 2(finger pattern) analysis of
variance was conducted with the CLEM ratios of the subjects as
the dependeﬁt Jariable iﬁ'b}aér to confirm that the distribution
of CLEHVratio scores across the'gioupings did not differ
significantly. This was confirmed. As can be séen fronm Tqble 2,
none of the effects even‘appréached significance. The mean CLEM

ratio was .427, reflecting the greater/}endency'touatds'left eye
—y

novements in the present sample.

o]
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Table 2

ANOVA of CLEM Scores across Experimental Conditions

Source ss DE 4s £ Prob.

Sex (S) 0.00 1 0.00 0.00 .978
Finger (F) 0.01 1 0.01 0.10 .755
Emotion 0.00 N 0.00 \__ 0.00 -995

(E) |

SF 0.00 1 0.00 0.05 .825

SF 0.00 1 0.00 0.05 .838
PE 0.02 1 0.02 0.09 .780

SEF 0.02 1 0.02 0.09 .770
Error 12.19 120 0.10

Error rates in tachistoscopic task

The percentage of errors for the central presentation
tachistoscopic facial recogniticn task was 3.08%. The error rate
for the lateral preserntation tachistoscopic task over the last

tvo blocks was 7.02%.

Calculation of reaction time

——— —

-

In organizing the reaction times for the lateral
presentation portior of the tachistoscopic face recognition

test, the first two blocks were considered as practice blocks.

104
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The purpose of the practice blocks was to stabilize reaction
times amd to decrease the error rate to an}acceptable level for

a reaction time analysis of the data. Only the last two blocks

were analyzed for reacticn time, although all bﬁgcks were to be

included ‘in an error analysis. Ih each of the twc blocks, the

first eight trials weére discarded, ‘and\ef the remaining 32

ined for analysis. For

.

trials, only correct responses were ret
the retained trials, mean reaction time¢s were calculated
separately for yes-LVF, yes-RVF, no-LV ,-gg—va. Since this was
done for two blcc%s,‘each subject h , t¥o mean reaction times
each for yes and pc responses in gAch visual field. The mean of
these two mean reaction times for ea H of the fbér conditions

was calculated for each subject. , iv this task, there were

>

four scores for each subject - a mean yes-LVF reaction time, a
Bean yes—RVF reaction time, a mean po-LVF reaction time, and a
mean no-RVF reacticr time.

The one block of the central tachistoscopiq face

A , recognition test vas analyzed for reaction time because of the

. ~_\~'. - - ®

previously attained familiarity with the task and because of the
greater ease of this task relative to thellateral pres;ntation
condition, resulting in lover error rates. Again, the first

eight trials were discarded, and gean reaction time for correct ™
trials of the ;gmaiﬁing 32 was calculated. Trials were organized

by yes and no responses, and separate means calculatesd for each
type of response. Data for one subject were not available for.

this task because of a meckanical breakdown towards the end of

.
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the session. Hence, for the central position tachistoscofpic

task, there were 127 subjects instead of 128. The excluded

subject was a female bimover in the neutral/index condition.

'In‘brder to systematically eliminate spuriously large
teaction'timqf, Dixcn's (1953) procedure_ﬁpr,rejeéting outliers
was applied. In general, Dixon's formula eéfimates the,standard
deviation of gddistributiod of scores and, on that basis,
determines the magnitude of the val s which lie beyond a given
probability value for that distribution. In the Fresent study,
observations lying teyond the .01 level of their distribution
were eliminated. This was done for each of the sepérate
distributions for each yes/po x visual field combination. This
criterion}ﬁasTapplied one-tailed, that is, oﬁly to excessively' .
large observafions. Kith few excepticns, all excessively small
observations were within the normal range.

-

Calculation of Error Scores

An error was categorized as a yes or no error in terms of

—

the correct responge that the subject failed to make. In other
words, when it is reported that a subject group made
significantly mcre errors on the yes trials, this means that the
subject group comamitted more errors (in this case, responded
with po) on those trials in which the correct resronse was jyes,
more so than on trials in which the correct énswer,was no. This

could be interrreted as indicating that for this particular



sub ject group, the zeé trials were more difficult.

Data transformations

The decision was sade to present three separate analyses of”
the lateral presentaticn tachiﬁtoscopig'face'recognitidn test.
These were the fcllcwing: (1),reactiog;{imé analysis over the
last _two blocks (2) error anaiysis over fhe last two blocks (3)

[
error analysis based upon all four blocks. Examining the errors

e

over all four blocks was considered to be appropriate because,
due to the greater number of errors genefated in the earlier /r\
blocks, an accuracy measure including themrshould be more
sensitive than if only the last twc blocks were conéidered.
However, an error analysis over the last two blocks is als;
appropriate because it corresponds to the blocks used in the

reaction time analysis.

In the course of amalyzing the data, it becanme appateht
that the means and standard deviations were%cortelated'for both
sets of error data and“reactioﬁ time dafa for the lateral
presentation task. The séme_pattetn was present in the error and
‘reaction time data for the central presentation téZhistoscopic
task. Group means were plotted against their restective standard
deviations and correlation coefficients calculated. This was
done for the following sets of data: (1) reaction time data for

lateral presentaticn face recognition task (2) reaction time

data for central presentation face recognitior task (3) error
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data for lateral presentation task over all four blocks (4)
error data for lateral presentation task err last‘two blocks
{5) error data for central pteséntatipn tachistoscopic task. The
correlaticn éoefficients vere .52,.41,.54,.67,.63, respectively.
The means and standard deviations are correlated in all five

’

“cases. .

Transformation ¢f error data

A logit transformation (Hostéiler and Tukey, 1977) was
applied tc the error data. The resulting correlatiqn
coeffic%gnts Were .41,.64,.60 for the errors over four blocks,
two blocks, and the central presentation, respectively. With the
exception of the error data over the last four blocks, the
transformation did not significantly alter the relationship
hetween the means and standagd,ieviations. Sinée the logit

o

transformation is considered to be a powerful omne, no other

transformations were considered, and the decisionr was made to

analyze the original error scores.

Transformation of reaction time data

x\7%§ Since reaction time data are well known to yield skewed -
] . '

distribuvtions in which means ard standard deviations are
7

correlated (Hays, 1963), the decision was made to apply the
)
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logarithmic transforaatipn at the level of the original
observations, For each subject, each reactioﬁ‘time score was
transformed into its natural logarithnm. The%Same procedures that
had been used with (the original observations were applied. .
Observations vwere organized by type of response and Qisual
fields and Dixon;s procedure for rejecting outliers was applied
to_the transformed data. The application of Dixon's procedure
resulted in the elimination of .87% of the observatiois in the
lateral presentaticn conditiop and .50% ip the central |
presentaticn condition. These transformed data were plotted in
the same way as was done with the original data, and respectiﬁe
correlaticn coefficients vwere calculated for both the late;al

-

and central presentatidn data. These were .19 and -.13,

respectively, neither approgéhing statistical sigpificance. This

indicated that the transformation substantially reduced the
correlaticns between the subject group means and standard |
deviations in both cases. Thus, the decision was rade to aﬁalyze
the transformed reaction tize data.

For both the error and reaction timebdata, the
relationships described above were also appafgnt from separate
graphs drawn for each set cof nbntransformed and trapsformed

Tdata.

1C9
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Orqanization of Results

The results will be reported ih the fo}lowin@ crder:
1. Tachistosco;ic face recognition test
a. Error analysis a
1) Ceutrél,pre;entation
2) Lateral'presentatiéh
\\lf a) Analysis of errors over four blocks
b) Analysis of errcors over two blocks

‘

b. Reaction time analysis
4

1Y <Central presentation
—b .
2) lateral presentation
2. Corﬁelations betyeen reaction time and error data
3. _Perceptnal Eiaéﬁgést ~——
4. f ee viev face recognition test
5. rrelations between perceptual bias and tachistosccpic
indices of laterality
6. Correldtions between léterality indices and tests of overall
facial processing ability
7. Correlations between various measures of facial prdcessing
ability '
8', Pmotion ratings of é;chisﬁoscopic faciai stizuli by subjects
9. Analyses using eaotion ratings
10. Summary of Results

Due to the complexity of the interactions in the

analyses to follow, many tables will include only cell

110



I~
\  means. However, in each case, there will be a corresponding

con?lete table in the appendix.

N - -

3]

Lror apalysis: Central presentation B
A 2(sex) x 2(emotion) x 2(fiQ2§r-response pattern) x

3 (CLEM) analysis of variance was run on the error data with

response(yes/no) as a within subjects factors. It should be

noted that an interaction between finger pattern and response

——

*

car be interpreted as a main effect for digit, that.is, index or

middle digit. The results of the analysis are presented in Table

As can be seen from Table 3, the effects éttaining

statistical significance are a sex x CLEM interaction, F{2,103)

[l
w
.
—
W

~
o]

= .05, and a Response x Emotion interaction; F{1,103)

]
W
.
w
(V9]

-
e
1}

.05 The cell means for the former are preseniéd'in
Table 4 and Figure 1. The full table is in Appendix E.

From Table & and~££gure 1 it can be seen that for the
females, left nmovers made the fewest errors, bimovers the most,
'and right movers fell in Qetveen..For the males, right movers
made the fevest errors, ﬁ@th left movers and bimovers. having a

t]sinilar, and higher,rerror rate. The poor performancevof fhe
female b;iovers is particularly strikiﬁg. Separate analyses were
done for males and females to further examine the significance

of these effetdg. The resulting apmalyses of variance are

presented in Appendix F(i). For the males, F(2,52) = .40, p =
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Table 3
ANOVA for Errors on Central Presentation Tachlstoscoplc Face
Recogunition Test

Source SS DF MS Probe.
Sex (S) 0.54 1 0.54 "‘D}?S <388
EFmotion 0.91 1 0.906 1. 26 . 264
(E) '
Pinger(F) 0.02 1 0.02 0.02 -.878
CLEHN (C) 3.34 2 1.67 2.32 - 104
SE 0.21 1 0.21 0.29 591
.SF 0.16 1 0.16 0.23 .636
EF 0. 38 1 0.34 0.48 491
sC 4.51 2 2.26 3.13 -048*%1
EC 3.96 2 1.98 2.75 .068
FC 0.21 2 .0.11 0. 15 . .862
SEF 1.02 1 1.02 1. 42 <236
SEC 0.04 W 0.02 .- 0.03 «972
SFC 1. 16 2 0.58 0.80 .450
EPRC 0.73 2 0.36 0.51 .603
SEFC - 0.93 2 0.46 0.65 «526
Error 74.12 103 0.72
Response 2.16 1 2.16 2.70 - 104
(R) .
RS 0.00 1 0.00 0.01 .932 .
RE : 3.06 1 3.06 3.83 «053%
RF . 0.82 1 0.82 1.02 ~  .314
RC ( 0.38 2 0.19 ' 0.24 - .186
RSE 0.01 1 0.01 0.01 .913
RSF 2.38 1 2.38 2.%§ .087
REF 0.22 1 0.22 : - «597
RSC 0.13 2 g 0.06 0.08 <923
REC 0.73 2 0.36 0. 46 .635
RFC 1.81 2 0.90 .13 .326
RSEF : 0.52 1 0.52 0.66 -420
RSEC . 2.95 2 1.48 1.85 .163
RSFC . 1.38 2 0.69 0.86 -426
REFC . 1.78 2 0.89 1. 11 <333
RSEFC 1.92 2 0.96 1. 20 <306
Error 82.35 103 0.80

< - 195-05

Table 4

Mean Errors for Sex ¥ CLEM Interaction on Central ?resentatlon
Tachistoscopic Pace Recognition Test

N Left Movers Blmoveﬂs Right Movers
Males 1.00 . 00 712
Females .56 1 89" 1.05
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.67, and for the females, F(2,52) = 4.74, p = .01. The effect
for females is statistically significant while that fer males is //
not. ‘ ‘ \\
The other significant effect is the response x emotion

interaction, the cell means for which are presented in Table 5.

The intéractior here appears to be due to the poor

f~\perfornance of the neutral group on the no trials, relative,to
the cther three groups.

The cell means for the Erend toiar@s an emotion x CLEH
interaction, F{(Z,103), p = }07, are presented in Apééndix
P(iii). The pattern of means indicates that this interaction is
due to the large number of errors made by the bimovers in the
neutral condition.

&n summary, for the central presentaiion iachistoscopic face

: B
recognition task, two effects attained statistical significance.
A sex x CLEM interaction vas due to CLEM differences among the
females. Female left Bcvers made the fewest ertors, bimovers the
largest, with right movers in betweep. The source of a
significant response x emdotion interaction derived from a
significantly greater number of errors for neuntral face!'op the
no trials. Finally, a trend towards an emotion x CLEN

interaction was priearily attributable .to a large number of -

errors made by bimovers on the neutral faces.

¢

¢
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Table 5
Errors for Response X Emotion Interactlon for Central
Presentation Tachistoscopic Pace Recognitior Test

Empotional Neutral N

Yes Mean W42 .36 -39
(SD) («77) (- 66)
Ko Mean U2 .81
{(SD) (. 71) (1. 26)

N (64) (63) (127)

Téchistoscop;g face recognition task: lateral presentatiop

Error analysis over four blocks

For each subjeef, totél'efrors across al; four blocks were
organized in the same manner as with the'reaction time data in
this task. Total errors for each of the within subject
conditions were calculated: lgg-LVF,zgg-RVF,gg—LVF,gg~BVF. This
data was submitted to an‘analysis-bf vafiance with sex(2) x
emotion (2) x CLEM(3) x finger pattern(2) as between subjects
factors and response type(2) and visual field(2) as within
subject faetors; The results of the analysis are presented in
Table 6.

As can be seen fronm Table 6, severel effects attain

statistical 51gn1f1cance. The effects that "{‘} be discussed

© first are those relevant to the hypotheses ptoposed in the

Introduction. The other effects will then be briefly deScribed.
The cell means for the visual fields x sex X CLEM
interaction (F(2,104) = 3.65, p = .03) are presented in Table 7

and in Figure 2. The full table is available in Appendix G.
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Table 6
ANOVA of Errors over Four Blocks for Lateral Presentation Face
Reccgnitior Test ‘ : ‘

Source S5 DE S P Prob.
Sex (5) 1.75 1 1.75 0.08 . 784
Emotion 12.28 1 12.28 0.53 .469
(E) . ' '
Finger(F) 0.05 1 0.05 0.00  .963
CLEH (C) 92.09 2 46.05 1.98 .143
SE 0.00 1 0.00 0.00 .998
SP 7.45 1 7.45 0.32 .573
EF 2.76 1 2.76 0.12 .731
sC 1.94 2 0.97 0. 04 .959
EC - 28.34 2 14.17 0.61 .546
FC 13.53" 2 6.76 0.29 .748
SEF 59.48 1 59.48 2.56 .113
SEC 60.90 2 30.45 1.31 .275
SFC 79.23 2 39.62 1.70 .187
EFC 112. 71 2 56.36 2.42 .094
SEFC 22.21 2 11.11 0.48 .622
Error 2420.32 104 23.27
Response 2.59 1 2459 0.24 .623
(R) ’
RS 4.32 1 4.32 0. 40 2526
RE 20.32 1 20.32 1.90 171
RF 32.00 1 32.00 3.00 .086
RC 4,41 2 2.21 0.21 .814
RSE 23.89 1 %_23.89 2.24 .138
BRSF 2.47 1 2.47 0.23 -631
REF ' 18.04 1 18.04 1.69 .197
RSC . 88.23 2 44.12 4.13 .019%
REC 75.56 2 37.78 3.54 -033%
BRPC 0.68 2 0.34 0.03 .969
RSEF 4.56 1 4.56 0. 43 .515
RSEC 46.97 2 23.48 220 . .116
RSFC S 7.12 2 3.56 0. 33" 717
REFC / 22.02 -2 11.01 1.03 .360
RSEFC 7.07 2 3.53 ©0.33  .719
Error - 1110.54 104.____.~-10.68
Visual | 12.49 i 12.49 3.10 .081
Pield(v) . . 7 ’ ,
Vs ©0.61 —~ 0.61 0. 15 .698
VE 0.17 S 0.17 0. 04 .837
VF 2.20 1 2.20 0.55 -461
Ve . 19.15 2 9.58 2. 38 .098
VSE 1.41 1 1.41 0. 35 .556 7
1

¥S5F 0.99 0.95 0.25 -621



Table 6 (cont'd)

VEF _ 1.64 1 1.64 : 0.41 .524
ysc 29.39 2 14.69 3.65 .029%
VEC L 0.23 2 0. 11 0.03 .972
VFC - 1.20 2 0.60 0.15 -862
YSEF - 7.73 1 7.73 1.92 .169
VYSEC 2. 10 2 1.05 0.26 771
VSFC 16.23 2 8. 11 2.01 .138
VEFC 4.99 2 2.49 0.62 540
VSEFC 7.62 2 3.81 0. 95 -392
Error 418.82 104 4.03

RY 36.41 1 36.41 4.27 . 0l 1%
RVS : 0.01 1 0.01 , 0.00 .974
RVE 11.05 1 11.05 1.30 .258
RVF 14.49 1 14.49 1.70 . 195
RVC 3.72 2 1.86 0.22 -804
RVYSE ' 0.04 1 0.04 - 0.01. -944
RYSF 0.613 1 0.63 . 0.07 - 786
RVEF ' 4.52 1 4.52 0.53 .468
RVSC 17.18 2 8.59 1.01 .369
RVYEC 0.30 2 D.15 0.02 .982
RYFC 11. 35 2 5.68 0.67 -516 .
RVSEF . 1.61 1 1.61 0.19 .664
RVSEC 3.12 2 1. 56 0. 18 .833
RVSFC 24.52 2 12. 2606 1 4y <242
RYEFC - 2460 2 1.30 0. 15 " .859
RVSEFC ' 12.58 2 6.29 0. 74 .U481
Error 886.86 104 8.53

Inspection of Table 7 indicates that males and females differ in
the pattern with which CLEM group interacfs with relative
accuracy of the visual fields. For the males, left movers and
bimovers are more accurate in identifying faces presented in the
RYF (presumably left henispbere), whereas the‘opposite pattérn

is present for sale right movers. For the females, left movers
were more accurate with faces presented to their LVF (presumably
right hemisphere), while both birovers and fight mover females
were more accurate with faces presented in the RVF (presumably

left hemisphere).



Figure 2 ‘
Errors (Four'Blocks) for Visual Field x Sex x
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Table 7
Mean Errors (Four Blocks) For Visual Field x Sex x CLEJ
Interaction on Lateral Presentation Tachistoscopic Task

Left Movers Bimovers Right Movers

Males . LVF 6.32 8.09 6.78
RVF 5.68 ., 6.57 - 7.89

Combined 6.00 7.33 7.33

RVF-LVP -.64 -1.52 +1. 11

Females LVF 5.72 9.75 - 8.68
RVF 6.92 7.95 6.58

Combined 6.32 - 8.85 7.63

RVF-LVF +1.2 -1.8 -2.10

Separate anpalyses for each séx and visual field were
e
conducted in order to more clearly identify the—basis of this -

difference. The results of these analyses are presentéd in
Appendices H(i), H(ii), H{iii), and H(iv) .. A comparison of the
male and fgnale effects indicates that the three way visual
field x sex x CLEX interaction is-ddeﬁ}p an interaction betieén
visygal field and‘CLEH for each sex =qually, but the natﬁre of
the interactions differ. The P ratios and their corresponding P
values are F(2,52) = 3.15, ¢ = .05 for the males and F(2,52) =f
2.91, p = .06 for tﬁe females. A comparison of the analysis for
each visunal field separately yields a significant CLEM effect
for the LVF omly, F(2,104) = 3.08, p = .038) and not for the
RQ%, P{2,104) = 0.70,_p = .58) . Inspection of the marginals of
Iabi% 7 shoﬁs that this is due to the greater Accuracy of the

left\‘ovets, folloved bty the right movers and bimovers. However,

the aS&ence of a sex x CLEM interaction in either visual field

-—

is puzzling, given the significant visual fields x sex x CLEHN

interaction in the cverall analysis and the significant or
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marginally significant visual field x CLEM interactiqns for éach
sex. From inspecticn of the céil néans of Table 7,jhpyever, it
is clear that the CLEM effect for the left visual’field is
stronger for females, particularly in the greater accﬁracy of
the left movers over the right movers, whereas, for the males,
.the error rates for the left and right'movers‘are similar. For
the RVF, although there is no overall CLEM effect nor sex x CLEM
interaction, the directions of the CLEM trends are different for
ihe tvo sexes. It is these combined differences from both visual
fields that appear to contribute to t%e overall visual field x
sex x CLEM interaction.

The cell means for the significant (F(1,104f = 4.27, p =.
.04) response x vfsual field iﬁteraction are présen£ed in Tabie
8 and Figure 3. B

Prom inspectiocn, it is aprarent that.for the LVF, no trials
vere respogﬁgd to more accurately than yes trials, whereas a
smaller, bﬁt opposite pattern, is present for the RVF. Poorest
performance was on the yes trials in the LVF.

The cell means for the significant response x sex‘x CLEM
interaction, P(2,104) = 4.13, p = .02, are presented in Table 9
and Figure 4. The full table is in Appendix I. Separate analyses
vere done for each CLEM group These are presented in Arpendices
J(i),(ii), and (iii). These, together with the separate analyses
for males and females, were examined in order to clarify the
nature of this interaction. The similar size of the response x

CLEM interaction for the males, F(2,52) = 2.10, p = .132, and
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Figure 3
‘Errors (Four Blocks) for Response x Visual Field

Interaction for Lateral Presentation Task
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. Table 8 |
Errors (Four Blocks) for Response x Visual Pield Interaction for

Lateral Presentation Tachistoscopic Task -~
Yes No
LVF Mean 4,06 3.38
SD (3.55) (3.60)
RVF Nean 3.18 3.67
SD (2.94) A (3-52)
N ' ~ (128)

females, F(2,52) = 2.25, p = .1%9, suggests that the significant
three way response X sex x CLEM interaction is due to the
opposite directions in which the CLEHM groups differ in their
relative accuracy of 1§§~and no resﬁbnses for each sex.

The pattern of this interaction is apparent from inspection
of Tablé 9. It is clear that the felative accuracy with the ygs
and no responses differs between left and right movers in
opposite directions for the two sexes. For males, left movers
are more accurate with the Do responses, whereas right movers
are more accurate on the yes trials. Conversely, for the
females, left movers:are more accurate with yes responses, while
the 6pposite pattern holds for the right movers. Inspection of
the separate énalyses of the threé CLE% groups yields fbe
folloving’values for the response x sex interaction. For this
interaction with the left movers, F(1,42) = 8.06, p'= .007. For
the bimovers, the response x sex interaction produces F(1,33) =
.59, p = .45). This same interaction for the right movers
results in F(1,29) = 2.43, p = .130). It is clear that the
response x Ssex interaction is most strong f:;/Z?g left movers,

although this interaction for the right movefs is not
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Figure 4
Errors (Four Blocks) for Response x Sex x CLEM
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Table 9
élan Brrors (Four Blocks) for Response X Sex x CLEM Interact
for Lateral Presentation Tachistoscopic Task

7 Left Mover Bimover Right M
Males Yes 7.28 8. 05
No 4.72 » 6.67
" Females Yes 5.32 " 8.60
: No 7.28 9.05

negligible.
The cell means for the significant response x emotion x

CLEM interaction (F(2,10u) =3.54, p = .03) are presented'in

ion

over
6.17
8.50

Table 10 and Figure 5. The full table is available in Appendix

K. The most striking interaction effect azzféent from inspéc
of Table 10 and Figure 5 is the effect of the emction/neutra
dimension on the differential accuracy of the yes and no tri
for“the bimovers. No trials are worse in the neutral conditi
and yes tfiai are worse in the emotional condifion. This is
confirmed by E;g’ 7
groups 1in Appendix K. Cnly the bimovers even approach a
-éignificant response x eaotion interaction, F(1,33) = 7.18,
.01).

-The results of the analysis of variance of errors over
four blocks on the lateral presentation tachistoscopic face

recognition test can be summarized as follows. There is a

significant visual field x sex x CLEM interaction, attributa

tion
1
als

on

pection of the separate analyses for the CLEM

p:

all

ble

to a CLEM difference in accuracy for females for faces presented

in the LVthbresunably right hemisphere). Left movers are the

most accurate folloued by right movers and them bimovers. Th

results in left mover females demonstrating a LVF superiorit

124 - ' ’
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ey,
Takble 10
Mean Errors (Four Blocks) for Response x Emotion x CLEM
Interaction for Lateral Presentation Tachistoscopic Task

[

Left Movers Bimovers Right Movers

Emotional Yes 6.84 9.37 7.70
' No " 6.40 5.53 8.55

Neutral - Yes , 5.76 7. 41 © 6.88

: No 5.60 9.82 647

while fhe oppaosite pattern holdé for the right movers, and
particularly the bimovers. An opposite laterality patterb is
evidéq; for'the’iales, such that right mover males exhibit a LVF
superiqrity, while left movers, and particularly binovers
demonstrate a greatet va accuracy. Other findings are that the
yes trialé are-lore accuratély identified from the RVF, while no

trials aréimo:e accurately identified from the LVF. There are

also response x sex x CLEM and response x CLEM interactions. The"

former is priaarily dué to opposing patterns of interaction of
sex and differential accuracy of yes and no trials for the left
movers and right movers. The latter interaction is primarily dqe
to the bimovers, whcse gg,trials are poorest in the neutral
condition, with the oprosite difference iﬁ the enotional |

condition.

,.

Error analysis over last two blocks

s -

The errors over the last two-blocks were comtined in the

same way as with the analysis of error ower the four blocks, and

pw :
submitted to the.same analysis of variance. e results are

presented in Table 11.
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Table 11
ANOVA fgr Erfors over-last Two Blocks for Lateral Presentation
Tachistoscopic Task

Source SS DF -2 MS F Prob.
Sex (S) ' 2.49 1 2.49 0.52 <472
Emotion 0.02 1 0.02 0.00 .949
(E)
Finger (P) 0.08 1 0.08 0. 02 .896
CLEMN (C) 12.55 2 628 1.32 .272
SE 0.00 1 0.00 0.00 . .979
SF 0.00 1 0.00 0.00 .982
FF 3.61 1 3.61 0. 76 .386
sCc - 1.86 2 0.93 0. 19 .823
EC 8.00 2 4.00 0.84 .435
PC _ 4,20 2 2.10 0.448 - .645
SEF 7.19 1 7.10 " 1.49 .225
SEC 8.83 2 4.42 0.93 .399
SFC 17.31 2 8.65 1.82 . 168
EFC 28.54 2 14.27 ©2.99 -054%
. SEFC 2.08 2 1.04 0.22 .804
Error 495,56 104 4.76
Response 2.07 1 2.07 0.82 .366
(R)
RS 1.52 1 1.52 0.61 - .438
RE 2.64 1 .64 1.05 .308
RF 5.25 1 5.25 2.09 «151
RC 0.02 2 0.01 0.00 .997
‘RSE 10. 18 1 10.18 4.05 .047%
RSF 0.26 1 0.26 0.10 .750 -
REP 13.07 1 13.07 5.20 .025
RSC 4.60 2 2.30 0.92 .403
REC 23.86 2 11.93 4.75 .011%%1
RFPC . 1.64 2 0.82 0.33 <722
RSEF 4.12 1 4.12 1.64 .203
RSEC. 6.76 2 3.38 1. 35 .265
RSFC 0.01 2 . 0.00 0.00 .998
PEFC 0.98 2 ) 0.49 0.19 .824
RSEFC : 0.72 2 0.36 0. 14 .867
Error 261.46 104 2.51
‘ 3
Visual 0.18 1 0.18 0.15 .697
Pield(v)
vs 1. 36 1 1.36 1.13 .290
VE 10.55 1 0.55 0.46 .501
184 0.50 1 0.50 0.41 .522
vC 1.73 2 0.86 0.72 491
VSE 0.89 1 0.89 - 0.73 .393
¥SF 0.20 1 0.20  0.16 687
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Table 11 {(cont?qd)

VEF 0.1 1 0.41 0.34 .562
v5C 4.08 2 . .2.04 1.69 189
VEC 0.48 2 0.24 0.20 .820
vFC 4.90 2 2.45 2.03 .136
YSEF 4.68 1 4.68 3.88 .052+
VSEC 1.06 2 0.53 0. 44 646
VSFC 3.50 N 1.75 1.45 .239 .
VEFC 2.30 2 1.15 0.95 .389
YSEFC 1.77 2 0.89 0.74 482
Error 125.38 104 1.20
T ™

BV 644 1 6.44 3.37 .069
RVS 0.02 1 0.02 0.01 924
RVE 4.59 1 4.59 2,40 124
RVF 4.31 1 4.31 2.26 .136
ryC 2.52 2 1.26 0.66 .519
RVSE 2.02 . 1 2.02 1.06 .306
RVSF 0.16 1 0. 16 0.09 .769
RVEF 0.26 1 0.26 0.13 .715
RYSC ., 4.18 2 2.09 1.09 -339
RVEC 3.48 2 4,74 2.48 .089
RVFC 4299 2 2.39 1.25 .290
RYSEF 4.68 1 4.68 245  .120 ;-
RVSEC 0.03 2 0.01 0.01 .993 (
RYSFC 8.91 2 .45 2.33  .102 N
RVEFC 0.05 2 0.02 0.01  .988
RVS EFC 3.91 2 1.96 - .02 .363
Error . 198.77 104 1.91 R

1p.g .01 |

Several effects attained statisfical significqgce in this
analysis. For the significant, F(2,104) = 2.99, p = .05, emotion
x finger pattern x CLEHN intetaction, the data are reorganrized in
Table 12 for a clearer presentation of?fhe pattern. (The actual
mean errors and stgndard devia‘!ons are available in Appendix.
M.) The cell numbers represent differences between the index ang
middle finger patterns. Brrors in the index condition vere
subtracted froam errcrs in thejmigdle conditicn for each group.
Therefore, positive numbers reflect mziijérrors in éhe middle

condition (kence, greater accuracy in the index finger pattern),

X s § . . Lo
vhile negative numbers represent more errors inm the index
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- “Table 12 '
Mean Difference Scores for Errors (Two Blocks) for Emotion x
Finger Pattern x CLEM Interaction for Lateral Presentation
Tachistoscopic Task

Left Movers - : Bimovers Right Movers

Fmotional -.30 -. 19 +3.77

Neutral -2.02 +2.52 _ ~2.46
condition (and hence, less aécuracy).,For left movers,rfinger
pattern did not appear to make a difference in the emotional
corndition, ‘but for the neutral faces, there vere more éirors in
the index conditon. Also; for the bindvers, an effect fcr'fingér
pattern is not éppareqt for the emoticnal faces, but for the
neutral faces bimovers were mcre accurate in the middle
condition. The strongest effect appeats to be for the right
movers, who are more accurate in the index conditiof with the
"emotional faces, and demonstrate fﬁe opposite patterﬁ with the
neutral‘faQes.

The significant (F(1,104) = 5.20, p = .025) responmse x
emotion x finger pattern intéraction represents an interaction
of digit with empoticn. The cell megns, 6;;;$ized by index digit
and middlg digit :athet than finger paftern, are“presented in |
Table 13. The nature of the interaction is clear. The two digits
dif fer in tq?ir accuracy for ?dentifying the neﬁtral faceé,
fewer errors being made with the index digit: Standard
deviations are not available for these means since they were
der ived frén combining the errors for thé yes and no trials in

opposing finger pattern conditions, in order to organize the

data by digit.
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Table 13 ;
Mean Errors (Two Blocks) for Digit x Emotign Interaction on
Lateral Presentaticn Tachistoscopic Task

Emotional - : - Neutral

Index Digit 4.41 3.62
Middle Digit 4.12 5. b4

The cell means for the significant response x emotion x
CLEN interaction (5(2,104)'= 4.75, p = .01) are presented in
Table 14. The fuli tabtle is in- Appendix N. As in the equivalent
analysis with ghe errcrs over all four klocks, the most striking
differeﬂce here 15 with the bimovers, who are more acch;ate on
the po trials with the emotional faces, but more accurate on the
yes trials with the peutral faces.

The cell means for the significant respronse X sex X emotion
"interaction (F(2,104) = 4.05, p = .05) are presented in Table 15
and Figure 6, The full taple is available in Appendix O.

As is evident from Figure 6, the interaction appears to be
primarily due to the females. Fcr this group, yes and no trials
are equally accurate with the emotiocnal faces. However, for the
neutral faces, there is a substantial difference,in the relative
accuraéy of the yes and EQ trtals, with po trials being more
difficult.

The cell mearns for the visual field x sex x emotion x
finger pattern interaction (F(1,2) = 3.88, p = .052) are
available in Tablie 16. . The full table is availabie in ﬁppendi;
P. The'interacfion is due to differences in the relative
accuracy 1in the visual fields among various sex x emoticon x
finger groupings. In general, bcth the males and females

demonstrated opposite visual field differences fcr each finger
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Table 14 /
Mean Errors (Two Blocks) for Response x Emotion x CLEM
Interaction on Lateral Presentation Tachistcscopic Task

left Movers ;-Bimovers Right Movers

Emotional Yes 1.44 o 2.4 2.40
Neutral ‘ Yes S 1.96 2.04 2.00
No . 1.72 , 3.73 » 2.18

pattern in each emotional condition. Fu:thermore, these patterns
were in opposite directions for the two sexes. For rales, LVF
superiorities wvere present for subjects in the'ejﬂtionalemiddle
and neutral-index cqnditions,fwhile RVF superiorities were
present for subjects in the emroticnal-index and neutral-middlie
conditions. Fbrvfemales, there was a LVF superiority for
subi&gﬁsvin the empotional-index condition, while the opposite
was the case in the three other eﬁotion/finger pattern |
groupings. :

Rlthough the resromnse x visual field x emotion x CLEN
interaction does not attaip statistical significance (F (2,104) =
2.48, p = .09), it will be btiefly descrited because of ifs
theoretical significance in view cf later findings. Thé cell
means are presented in Table 17 and Figure 7. The full table is
avaiiablezig Aprendix Q. It is apfarent that the yes and ngo
trials interact differently with visual field as a function of
emotional valence. For the no trials, there is a greater
accuracy frqn the LVF (presumably right hemisghere) for thé’
emotional faces, and po visual field difference iﬁ the mneutral

condition. However, for the yes trials, in the emotional

condition, both the left movers and bimovers exhitit strong RVF
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~ Table 15
Mean Errors (Two Blocks) for Response x Sex x Emotion
Interaction on Lateral Presentation Tachistcscopic Task

Males _ .~  Females
Emotional éﬁéq&ral  Emotional Neutral
Yes i 1.78 P 2.47 1.84
No 2.03 Y 2025 3.15
Table 16

Brrors for Visual Field x Sex x Emotion x Finger Pattern
Interaction in Lateral Presentation Tachistoscopic Task (Two

Blocks)
‘ Males . *
A ® . B
Index Condition Middle Condition
' ' LVF RVF "LVF. RVF
Emotional Mean 2.18 1.81 1.56 2.06
Neutral Mean 1.69 - 2431 2.25 - 1.81
. Pemales .
Index Condition Middle Condition
LYF . RVF LVF RVF
Emotional Mean 1.81 2.19 2.94 2.50
Negotral Mean 2.94 2.62 2.62 1.94

superiorities, and the right movers demonstrate a weak trend in
the other direction. Differences appear fairly negligible with
the neutral faces.

Although the response x viéual field interaction (F(1,104)
= 3.37, p = .07) does not reach statistical significance, it
should be noted that the differential accuracy of yes and no
re§gonses in the visuval fields is the same as that reported over
fonf blocks. In the LVF, no trials are more accurate than the
Jes trials, vhereas there is a smaller trend in the opposite

direction in the RVE.
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: . Table 17
Mean Brrors (Two Blocks) for Response x Visual Field X Emotion x
CLEM Trend in lateral Fresentation Tachistoscofpic Task

Left Movers

Emotional - . LVF
RYF

Neutral IVF
RVF

»

Emotional LVF
RVF

Neutral - LYF

RVF

1.12
.32

.96

1.00

Left Movers

.76
1.44

.96

-16

Yes

Bimovers
1.79

.95

1.23
.82

No

Right Movers
1.00
1. 40

1.12

Bimovers Right Movers

-~ 42
1.00

1.35°
1.40

The results can be summarized as follows. As in the error

analysis over four Llocks, there was a significant response x

emotion x CLEM interaction due to bimovers displaying

-~

differential accuracy on the jyes and nc responses in oprosing

directions for the emotlonal and neutral faces. There was a

tendency towards a LVF superiority for emotional faces “in the:

case of the pno trials, in contrast to a trend towards a RVP

superiority in the emotional condition for the yes responses.

Finally, there vere two effects involving finger, an emotion x

finger x CLEM and visual field x sex x emotion x finger

interaction.

77
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Reaction Time Analysis of Tachistoscopic Face Recognition Tests

The reaction time data bf the tachistoscopic face
recogni;ion task were analyzed/in the lateral presentation
condition over the last two blocks,and tﬁe single centr;I
presentation condition block was analyzed. As noted earlier, .the
data were altered by a logarithmic transformation and the

application of Dimﬁgzs criteria for rejecting outliers.

}
J
Reaction Time Apalysis of Central Preseptation Tachistoscopic

Face Recognitionpn Test

As in the error analysis, each subject's trials were
organized by response type. Heqpe, each individual's data were*
expressed as two meaﬂ%reaction times, one for the yes trials and
one for the no tridls, each based upon 16 trials.

These data were subjected to an analysis of variance with
sex, emotion, finger pattern, and CLENM as the between subjects
factors, and response type as a within supjects factor. This
analysis is presented in Tabie 18.

Inspection of Table 18 indicates a significant main effect
for CLE#M, F(2,103) = 5.31, p = .006. Notable in its absence when
compared with the'eguivalenf analysis of errors is the complete
lack of a sex x CLEH-interaction. The cell means for the CLEN
effect are presented in Table 19. The means are transformed back

L4

into their original metric for ease of interpretation. The
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Table 18
ANOVA for Reaction Time on Central Presentation TachlStOSCOplC
‘ Face Becognltlon Test

-MS &ﬁ\\ F Prob.

Source SS ‘ 'DF Hs F
Sex (S) ° 2.16 1 2.16 0.081 . 525
Emotion 3.98 ' 1 3.98 , 0.75 . .389
(E) ' -
Finger(F) 1.10 1 1.10 0.21 .649
CLEN(C) 56. 38 2 28.19 5.31 - 006 %%
SE 5.58 1 5.58 .05  .308
SF o 0.46 1 0.U46 0.09 .768
EF 4.25 1 4,25 0.80 «373
scC . 0.43 2 , 0.22 0.04 .960
EC 0.10 2 0.05 0.01 . «991
FC 0.57. 2 0.29 0.05 .948
SEF 8.90 1 4.99 0.92 .339
SEC - 5.67 2 - 2.84 0.53 - 589
SFC 0.52 2 0.26 0.05 953
EFC 8.88 2 G.44 0.84 <436
SEFC T 44 2 0.72 0. 14 .873
" Error 546.93 103 5.31 :
Response . 548.04 1 54.04 69. 16 . «000%%
RS 1.04 1 1.04" 1.33 251
RE 1.00 1 1.00 ° 1.28 .260
RF 1.890 1 1.80 2. 30 T .133
RC 2.10 2 1.05 1. 34 <2606
RSE 0.17 1 0.17 0.22 ~.642
RSF 0.98 1 0.98 1. 26 .264
REF 0.28 1 0.28 0. 36 - «550
RSC 0.05 2 0.03 0.03 . 966
REC 0.93 2 0.46 0-.59 -9554
RFC 1.80 2 0.90 1,15 0 320
RSEF : 1.85 1 1.85 2.37 . 126
RSEC 1. 46 2 0.73 0.94 .395
RSFC 1.39 2 0.69 0. 89 <415
REFC 2. 34 2 1.17 1. 49 «229
RSEFC 2.86 2 1.43 1.83 . 166
Ertor 80.4¢9 103 0.78

standard deviations reported in the tables for the reaction tinme

analyses need to be used differently in interpreting the size of

effects. 1 °

- —— i — - —— - ————

1For example, a value of one standard deviation above or below

the mean would be obtained ty multiplying cr dividing that mean
by its standard deviation, respectively, rather than addlng or

subtracting its standard deviation.
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Table 19
Reaction Times for CLEM Groups in Central Presentation
Tachistoscopic Face Recognition Test

Left Movers .. Bimovers = Right Movers

Mean 488,54 522.62 549.62
SD (1.18) ’ ' (1.16) (1.15)

N 50) . (40) (37

Table 19 shows a clear linear trend from left movers
through bimovers to right movers, with left movers exhibiting
the fastest reaction times and right movers the slowest.’

The cell means for the significant main effect for response

&
type are p:esented‘in Table 20. Correct 1g§ trials were
responded to faster than correct no trials. Unlike in the
equivalent error analysis where response type interacted with
émotion, no significant interactiocn is present here.

In susmary, left movers exhitited the fastest reaction
times to the faces, fcllowed by the bimovers and then the right

=
movers. Correct yes respcmnses were faster than correct no

responses.

Reaction Time Apalysis for Lateral Presentation Tachistoscopic

P E_

Task

The subjects' transformed reacticn times over the last two
blocks vere oFganized in£o four groﬁps:vlgg—Lf%, yes-RVF, -
no-LVF, and no-RVF. Means for the four distributions were
calculated within each block and the two means for each of the
four conditions were averaged. Hence, each subject's reaction
time data consisged of four means. Th%Se were submitted to an

/

/
/
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Table 20 .
Reaction Times for Correct Yes and No Responses on Central
Presentation Tachistoscopic Face Recognition Test

R Yes . No

Mean 492.43 541. 65
SD (1.19) (1.18) :
N (127)

analysis of v;riance with sex,/eﬁotion, finger pattern, aﬁd CLEM
as between subjects factors and response type and visuallfiexd
as within subjects factors. The analysis is presented in Table
21, |

Bffects that attain.statistical significance are a main
effect fqr visual field, P (1,104) = 3.91, p = .OSi, a visual

3

field x emotion interaction, F({1,104) = 5.81, p = .018, and a
main effect for resﬂ&nse tyre, F(i,lou) = 71.90, p = -000. There
are also two interaction involving finger pattern,ia sex Xx
emotion x finger pattexn interaction, F (1,108) = 5.50, and a
visual field x emotion x.finger pattern x CLENM intefaction,
F(2,104) = 3.34, p = .039.

In ordér to clarify the source of these interactions,
separate analyses of each CLEM group were examined. These are
presented in Appendices R (i), (ii),and (iii).

- Table 22 and Figure 8 presents the cell means for the
visual fields ip both the emotional and neutral conditions.

Fronm inspeétion of Table 22 and Figure 8, it is clear'th;;
the significant vis;al field effect is due to slower reaction
times froa the LVF (presumably fight hemisthere). It is also

evident that the significant visuoal field effect is entirely due

to the emotional faces. There is no visual field difference for
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Table 21
~ ANOVA of Reaction Time on Lateral Presentatian Tachistoscopic
Face Recogpition Task

Source ss DF As F 7. Prob.
Sex (9S) 21.15 1 21.15 1.14 . 288
Emaotion 14.58 1 14.58 0.79 .377
{E)
Finger(F) 2.02 1 2.02 0.11 - 742
CLEHM (O) " 57.59 2 28.79 - 1.55 .216
SE 7.07 1 7.07 0.38 .538
SF 15.79 Ts 15.79 0.85 «358
EP 0.00 1 - 0.00 0.00 .991
SC - 5.34 2 2.67 0.14 . 866
EC 14.53 2 7.26 0. 39 .676
FCc ~ 8.37 2 4.18 0.23 .798
SEF 101.93 1 101.93" - 5.50 .021%
SEC 1.48 2 0.74 0.04 .961
SFC 13.36 2 6.68 0.36 .698 ~
EPC QQQJB 2 20.09 1.08 T .342
SEFC 3.99 2 2.00 0. 11 - 898
Error 1926.35 104 18.52
Response 110.17 1. 110.17 71.90 -000*%*
{R) ' v
RS 0.04 1 0.04 0.02 . 87
RE 1. 19 1 1.19 - 0.78 .38
RP 0.64 1 0.64 0.42 .520
EC 0.61 2 0.30 0.20 .821
RSE 1.35 1 1.35 0.88 .350
RSP \ 0.01 1 0.01 0.01 .931
REF o 0.09 1 0.09 0.06 -812
RSC 6.30 2 3.15 2.06 .133
REC. . 2.99 2 1.50 0.98 .380
RFC 1.01 2 0.50 0. 33 721
RSEF , 1.15 . 1 1.15 0.75 .387
RSEC 1.62 2 0.81 0.53 «590
RSFC 6.05 2 3.02 1.97 - 144
REFC 2. 31 2 1.16 0.75 473
RSEFC 2.65 2 1.32 0.87 U424
Error a 159. 35 104 1.53
- ,_../—/\\i
Yisual . 2.13 1 2.13 3.91 -051%
2. Field(v) '

. '¥5§ 0.03 1 0.03 0.05 .827
VE 3.17 1 3.17 5. 81 -018%
YyF ) 1.07 1 1.07 1.97 .163
YC . 0.69 2 0.34 0.63 .534
VSE ' 0.85 1 0.85 1.55 .215
YSF , 1.23 1 1.23 2.25 .137
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Table 21 (cont'd)

YEF 1.36 1 1.36 2.%0 117
¥sC 1.80 2 0.90 1.65 ® _197
YEC 1.58 2 0.79 1. 45 240
"VFC : 0.15 2 0.08 0.14 871
VYSEP 0.09 1 0.09 0.17 .684
VSEC . , 2.23 -2 1.11 2.04 . «135
YSFC 0.6¢6"* -2 0.33 " 0.60 " .550
VEFC 3.64 2 1.82 3. 34 <039%
VESEFC 1.64 -2 0.82 1.50 228
Error 56.74 104 0.514 ws

RY 0.83 1 0.83 1.28 .260
RVS 1.15 1 1.15 1.78 .185
RVE 0.32 1 0.32 0.49 .485
RVF 0.034 1 0.04 0.06 -.810
BRVC 0.52 2 0.26 0.40 .670
RVSE 0.24 1 o.zuﬂ\jftig.as .539 '
RYSP 0.00 1 0.00 .01 .924
RVEP 0.13 1 0.13 0.21 .650
RVSC 1.73 2 0.87 1. 34 .266
RVEC 1.09 2 0.54 0.84 #348
RVFC 0.11 2 0.06 0.09 .916
PVYSEF ' 0.37 1 0.37 0.58 489
RVSEC - 0.24 2 0.12 0.19 .831
RVSFC 0.15 2 0.08 0.12 .890
RVEFRC 0.60 2 0.30 0.47 .628
RVSEFC 0.03 2 0.02 0.02 .976
Brror : 67.27 104 - 065

the neutral faces. This interaction is opposite to vhat was
predicted. It was predicted that emotional faces would be
responded to faster from the LYF (presumably right hemsiphere),
at least for the fermales.

The cell means fqr the main effect for response tyge aie
presented in Table 23. Correct yes trials are responded to
significantly faster than correc? no trials.

The cell means for the sex x emotion x finger interaction
for reaction time data are presented in Table 284 anﬁ Pigure 9.

The full table is available in Appendix S.
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Figure 8
_Reaction Times for Visual Field x Emotion Interaction

in Lateral Presentation Task
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- Table 22

‘Mean Reaction Times for Visual Fields and Emction Conditions in

Lateral Presentation Tachistoscopic Face Recognition Task

Emotional Neutral " Both

Condition = <Condition Conditions
LVF Mean 605.57 576.89 591. 06
Sb (1.27) {1.20) {1.24)
BVF Mean 589.96  576.95 583. 42
SD (1.27) C(1.19) (1. 24)
N (64) ° {64) (128)

Table 23

Reaction Times for Correct Yes and No Responses on Lateral
Presentation Tachistoscopic Face Recognitior Task

A Yes No
Mean 559.98 615.79
SD C (1.26) (1..22)

N (128)
It can be seen that for males, the particular 1g§/gg—digit
configuration made little difference with the neutral faces.
However, with the ewmotional faces, the index finger condition
{yes = index diQit,gé = middle digit) was associated with slower
reaction tiaes fhan fhe middle condition (yes = middle digit, ng
=uindex digit). Forrtheffelales, the yes/no-digit ccnfigu;atioh

made a difference for both emotional and neutral faces, _5

I

particularly the former. For the emotional faces, subjects in
the index condition exhibited faster reaction times, while the
opposite was the case for the neutral faces. In cther words, the
direction of reaction time differences as a function of finger

. e . . . . -
pattern and emotionare in opposite directions for males and

females.
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Table 24
Mean Rzaction Times for Sex x Emotion x Finger Pattern
Interaction in Lateral Presentation Tachistoscopic Face
Recognition Task

Males
,  Emotional = ~~ Neutral
Index Condition 620,32 ' , 565.22
Middle Condition 541.75 o 576.44
Females
: : _Emotional™ : Neutral
Index Condition ' 579.64_ - - - - 604.44

Middle Condition ’ 655.23 . 562.52

The visuqlvﬁieid x emotion x finger pattern x CLEM / |
interaction iﬁ illuétrated in Figure 10. The source of the
visual field x emotion x finger x CLEM interaction was
anestlgated by examinpning the separate analyses for the CLENM
groupsrln Appendlces R(i), (ii), and (iii). The F ratios and
correéponding p.values forvthe left movers and right m0vers are
F(1,42) ¥-0.00, p = .987 and F(1,29) = 0507, p = .788,
respectively. This is in contrast to F(1,33) = 7.88, p = . 008
for the bimovers. This indicates that thé'visual field x enotioh
x finger x CLENM interaction derives from a visuval fiéldlé; |
emotion x finger interaction for the bimovers together with the
lack of such an interaction in the other two CLEM groups. This
is consistent with Figure 10. Thus, for simplification purposes,
the cell means for the bimovers only are presented iﬁ Table 25.°
The full table is évailable in Appendix T. ‘

Inspection of these cell means for the bimovers indicates
that the interaction is due to slower responding in the LVF than

the RVF in the index condition for t}e emotional faces. For the
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Figure 10 .
Reaction Times for Visual Field % hrotion 'x, Finger Pattern', '
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) S Table 25 .

Mean Reaction Times for Visual Field x Emotion x Finger Pattern

Interaction on Lateral Presentation Tachistoscopic Task for
Bimovers Only

Emotional ) Neutral
Index v Middle Index Middle
~ Condition Condition - Condition Condition
LVFP 653.73 613.66 - 575.60 : 562.52
RVP . 602.62 $01.90 605.28 . 548.78

neutral faces, this pattern is the\;gzerse. In the index

condition responding is slower in the RVF than the LVF.
The results of the reactien time analysis for therlaterai
presentation tachistoscdpic recognition test can be summarized
in the following way. Although there is a significant visual
fie1d>effeCt favoring the BVF‘(presumably leftlhemisphere);‘this\
is enﬁirely due to the emotionaleaces. 1g§'responses’are faster
‘than no responses. There is a sex X emotion x finger patﬁern'
interaction and a visual field x emotion‘x fihger pattern x CLEM
interactior, the latter entirely due to a visual f;eld i emotion -
x finger pattern interaction with the\bimovers.lln the latt;r

case, the index condition enhances a RVF superiority for the

emotional f@ces,_and a LVF superiority for the neutral faces.

b

Correlations between Reaction Time and Error Measures

——

Y

Correlations Letween error and reaction time data on the
tachistoscopic face recognitionrfask Hefe examined in order to
assess the degree to which similar prbcesses were being measured
by the tvo dependent measures. Particularly ih viev of the

different results of the two types of analyses, it was important
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"to assess the degree to which there may have been an

1

speed-éccuracy tradeoff. Since there was the possibility that
such an effect might be present in some subjects and not others,
correlations were run sepafately for each subject group (maleé,
fémales, left mover, bimovers, right ﬁovers) as well és for the

total sample.

Correlations between Reaction Time and Error Measures on Central

Presentation Tachistoscopic Face Recognition Test

”

The borrelationé between the error and reistion time
measures on the central presentation tachistoscopic face
recognition task are presented in Téble 26.

From Table 26, it can be seen that, with the exception of.
right movers, r = .40, p = .01, tﬁere dré no significant |
c;rrelations between the error and reaction time mea Sures.
However, there is a tenden&y touards a positive correlalion in,’
thé total sample, r = .16, p = .08. Also, the correlétioh for
the females approaches significance, r = .16, p = .08. There are

no indications of an speed-accuracy tradeoff. The correlations,

with the exception of one negligible one, are positive.

v

148



Table 26
Pearson Correlations fketween Error and Reaction Tlme Data on
Central Presentation Tachistoscpic Face Recognition Test

n

N r
All , 127 .16 =
Males 64 .09
Pemales S Y ‘ .24
.Left Movers 50 ' -04
Bimovers 40 ' .19
Right Movers 37 U %%

Correlations between Reaction Time and Errors (over last two

blocks) on Lateral Presentatidn,TachiStOSCOQic'Face,Recoqn;;iog—mﬁm»»f

Task

-~

The correlation bé?%een the reaction time data and errors
over the last two blocks are presented in Table 27.

It-can be seen froa this table that the correlations
between errors and reaction time tor the laig two blocks of the
lateral presentation tachistoscopic task atéxsiénificantly
positively correlated for the LVF, RYF, and. g:;h visual flelds
combined. This is the case for all sabject group= Hlth the |
exception of the bimovers. This 1s consistent with the fact that *
bimovers made the most errors in this task, ihich might hafe |
rendered the reactioﬁ tigpe data less "pure.ﬁ It is important to
ndte, however, that despite the lack of a significant positivé .
correlation between errors and reaction time forrthe bimovers,c

the correlation is positive and hence does not indicate a

significant speed-accuracy tradeoff.
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. Table 27 : é’
Pearson Correlations between Error (Two Blocks) and Reaédtion
Time Data for Lateral Presentation Tachistoscopic Face
Recognition Task R

- N LVF ’ RVF Both Fields
All 128 ~34xx - 30%% T a37%*
Males 64 c34%% L . 32%% «37%*%
Females 64 S L 3UEx . 28%% ; a37%%
Left Movers S0 <4 9%* -4 1%x . YIRS
Bimovers 41 - <14 e 14 .19
Right Movers 37 «37% «33% .38%

Correlations between Reaction Time Data {over last two blocks)

and Total Errors (over four blocks)

¢

Although the carrelations between the reaction time and”
error data over the last two blocks are the most meaningful
since they deal witk the same two blocks, it Houid’be
interesting to examine whether the reaction t‘me/ﬁata, even
‘though taken from the last half of the blocks; co:respoﬁdsrto
the Subjeéts' total error performance. Table 28 ptesenté thegé
éorrelations. | |

From inspection of Table 28, it is evident that the pattern
of correlations are identical tc those done juStqféf(errors over
the last two blocks. In fact, tLe correiatibn coefficients are
considerably largér. Even the correlation coefficients of the
bimovers, though still exhibiting the weakest relationship

betveen the two types of measures, approaca statistical

significance.
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Table 28 .
Pearson Correlations between Errors (Fouf Blocks) and Reaction .
Time Data for Lateral Presentation Tachistoscopic Face
. Recognltlon Task

[

N LVF ‘ RVF - Both Fields
All 128 LUG*kx <U3*x : «50%%
Nales 64 e 5H2%% <l 1*x «S1%%
Females b4 -4b* % <45%* - 50%x
Left Movers 50 . OU*%x «D2%x% Tl e OU¥E
Bimovers 41 : .24 .28 - 29%
Right Movers 37 ' LY RIS S T e Shxx

Correlations between Visual Field Differences by Reaction Time

and Errcr Measures

It is evident that the error and reaction time data
corrélated‘to an acceptable degree, and that thére i;vno
evidéncé of a significant speed-accuracy tradeoff. However,
since the main dependent variable of interest in the present
research is Visual field differences, it is important to
invest}gate whether laterality patterns as measured by error and
reaction time data do, in fact, correspopd. That is, is the
ranking of subjects in terms of relativly Letter performance in
the LVF, similaffwhgn these differences are calculated with the
reaction time and error measures? For each sﬁbject, mean LVF
reaction times were subtracted from mean RVF reaction times.
Thus, a positve score would reflect a LVF (preéumably right
hemisphere) superiority, ihile a negative difference would
indicate faster (hence, bepter) performance from the RVF
(presumably left hemisphere). This was done as well for both

sets of error data. In these cases, positive and negative

differences would reflect the same laterality differences as
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they did in the reaction time data, sincg, in both cases,»largef'
numbers reflect poorer performance. These are pfesented'iﬂ Table
ro. _ .

These correlations are ‘in striking contrast to the direct
corrélations between errors and reaction time. Not pnly iéindne
Sstatistically ségnificant‘in a positive,direction; ganj—are in a
negative directién, lboughrnoﬁe attéiggﬂgtatistical significnce..
Thus, there is litkle’correspongence between the reaction time

and both sets of errar data for laterality differences.

Perceptual Bias Test

Ninety three of the 128 subjects chose the composite
composed of the hemiface which was in their LVF in the normal
photograph more often than they chose the RVF composite. This

difference was submitted to a sign test (Siegel, 1956) and was

highly significant (z = 5.04, p = .000).

The number of items'on,uhichLeach subject chose the LVF
cémpositg vas dividéd>by 19, thertotal number of items..Thus,
each subjéct;s score was expressed as avproportion. Proportions
above .50 represenf more selections of the half face falling in
the viewer's LVF in the comparison photograph. Proportions below
«50 would represeng more frequent selection of the hqlfvface in
the viewer's RVF. TPese‘scores were submitted to an analysis of

variance with sex and CLEM as between subject factors. The

analysis is presented in Talble 30.
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Table 29 T

' ,Pearson Correlations between Error amnd Reactlon/Tlne Data for

Uithln-Snbject Visual Field Differences

RTVP1 . " RTVF
N ~ and ERVF22 and ERVFA43
All - 128 -.06 - W02 7
Males 64 .04 -.01.
‘Females 64 - 14 < 08
Left Novers 50 -.01 -a06 “ A
Bimovers 41 - -.20 ‘ -.05 ¢

'Right Movers 37 .08 L1700

1RVF-LVP for Reaction Time Data
2RVF-LVF for Errors{Two Blocks)
33VF-LVF for Errors(Four Blocks)

Table 30

~ANOVA of Proportion of LVF Hemiface: Selected in Perceptual Bias:
Task

Source _ SS DF ‘NS : F Prob.
Sex (S) 257.32 ' 1 - 257.32 1.53 T «219
CLEN(C) - 823.62 2 411.81 2.4 09
S ’ - 89.32 2 4.66 0.03 .973
Error 20580.45 122 168.69

As can be seen from Téble 30; neither fhe sex nor tﬁe CLER
effect attained st;tisticaltsignificaﬁce. However, there is a
trend towards a CLEM effect, F(2,122) = 2.44, p = .09. Given its
theoretical relevance to the present siudy, the cell héans are
presented in Table 31. Inspecfion ofrTable'31 indicates that the;
trend is.duerto,a'ncre pronocunced LVF bias on this task for the
left movers and biaovers, relative to the right mdverﬁ whose

selection, on the average, represents just above chance
: , . _ ‘

responding on the items.
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’ Table 31
Proportlons of LVP Comp051te Selection for CLEM Groups on
Perceptual Bias Test
, Left Movers Bimovers . Right HMovers
Mean , 59.14 59.58, - 53.87
{sp)y (12.53) ' (13.09) C (13.20)

N ; "~ (50) ) (41 - {37)

Free VYiew Face Recoqnition Iest

The subject's score on this test was the number of faces-
correctly identified. Scores were submitted to an analysis of

variance with sex and CLEM as betwveen subjéct factors. The

analysis is presented in Table 32. There were no significant

differences between CLEM groups and males-and females.

Correlations between Tachistoscopic and gggceptual Bias'indiceg

P

of Cerebral Laterality : 3

ScbreS‘Qp the perceptual biés'test were correlated with '
visual field differences.for?reaction time and both séts of
error data. Since the perceptual bias test was scored as the
nroportlon of trials a subject selected the face composite made
up of the original hemlface that had been in his or her LVF, a
larger score repreéents a greater tendency tojghoose that
composite. This has been interpreted as reflecting the degree to
wvhich a subject possesses a LVF (preéhmably right hemispherej}
bias_ for proceésing physiognomic stimuli. Since f5£ tﬁe

tachistoscopic laterality irdex as calculated earlier a positive
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Table 32
AROVA of Number of Faces Recalled in Free View Face Recognition

Test
Source SS - DF Ms F . Prob.
Sex (S) 3.3 1 3.33 2.23 - «138
CLEM (C) 1.57 2 .787 0.53. .591
SC 0.19 2 0.10 0.07 .937
Error 181.94 122 1. 491 '

number reflects better performance from the LVF, a positive
relationship between the two la}eraliiy indices would be
expressed by a positive correlation. It should be emphasized,
however, that a positivé correlation between the two would
" reflect a similar ranking émong the subjects on both measures in
teras of relative "bias" of the LVF over the RVF. It.would‘not
necessaril} mean that a sdbject defined as "right hemis?hered"
by one index would necessarily be defined that way by the oﬁher.
» Correlations Lketween the perceptuval bias index an@ the
tachistoscopic laterali£y indices are presented in Table 33;
Cofrelation coefficients were calculated for the perceptual bias
test with reaction time and both sets of error data. The
separate correlations for each subject group are  presented in’
Table 33, followed by a.list of the collapsed subject groups
whose correlation coefficients at}ained siatistical sighificanée
in Table 34. Of course, the latter correlations can only be
interpreted by reference to the magnitude of the correlatioans of
the separate cell groups in Tabie 33. Graggfgptrelations, when
there are underlying interjctions within them, must be

interpreted cautiously.
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Table 33 :
Pearson Correlations of Perceptual Bias (PB) with Tachistoscopic
Visual Field Indices of Laterality
)

LN : BI : T BRM -

pB, PB, PB, ps, PB, PB,. PB, PB, PB,
RTVY ERV2 ERV4 RTV  ERV2 ERV4 RTV ERV2 EBVY
MOE  =.15 .22 .28 .47  .64% .44 .17 .05  .6u%
§ .25 .00 .26 -.3% .56 .68%. -.32 .23 .58
P E =.31 .34 =-.13 <-.07 ~-.33 =M1 -.91%%-.36 -_54
N

.11 .48 «29 - 26 -.08 ' =.40 «25 =.14 .05
o i 4

Key:RTV = RVF-LVPF for Reaction Time Data

ERV2 = RVF - LVF for Errors (Two Blocks)
- ERY4 = RVF - LVF for Errors (Four Blocks)

B = Mdales - : o
F = Females = o
F = Emotional

N = Neutral

r(+) = positive association

r{(-) = negative associaticn

Given the failure of the tachistoscopic laterality indices

i

for the reaction time and error data to correlate, differe?},,

patterns in their ccrrelations with the perceptual bias in&gx

are®het surprising. As seen frpm Table 33, there are significant

positive correlations for male fbimovers in the emotional.group
- v

for errors over tvo blocks and iR the neutral group for errors

over four Llocks, and for right mover emotional males over fo‘b

blocks. There is a negative correlation in the female-right

mover-emsotional group for reaction time. Combining Tables 33 and

34, it is apparent that for the males, correlations are

generally positive for both emcticnal and neutral faces. For
females, negative correlations are with the ewmotional faces,

particularly so in the right pover group.

e
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Table 34 .

- Pearson Correlatigns-between Perceptual Bias and Tachistoscopic
~Indices of Laterallty. Collapsed Subject Groups with

. Correlations Attaining Statistical Significance

Indices ' o Subject Group ' r(+) ’ (=)
PB and ERV4 - Neutral ’ .23%
- Males « 35%%
Male Emotional ) «33%
Bale Neutral -36%
Pemale Emotional - : - 40%
PB and ERV2 none . .
PB and RTV Female Emotional - =237
= Right Movers ' ' - 32%
Right Mover Emotional . - 44*
Right Mover Female . —-.53%

- - o "
Key: r(+) = positive association ,
r(-) = negative association - .

Correlations between Laterality Indices and QOyerall Facial

e

Processing Ability

One of the purposes of the present investigation was to
determine whether any particular cerebral organization for
g}ocessing phySioguonic stimuli is associated';ith overall
ability for faces. This was examined by correlating the
laterality indices with the face recognitipn tests. There vere
four laterality indices: 1) pefceptual hias,index; 2) #isualt
field reaction time difference; 3) visual field difference for
errors over two bl;z;s; 4) visual‘field differences for errors
over four blocks. The tests of facial procéssing abkiltiy were:
1) the central presentation tachistoscopic task - reaction time;

2). the central presentation tachistoscopic task - errofs: 3)

errors on free view face recognition test. These were done, as
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before, for each subject group followed by a table indicating
which collapsed subject groups attained stati;tical
significance. These correlations are presenfed iﬁ‘Tables~35,36,
37, and 38. » s | |
From examination of Tables 35, 3%, and 37, it is apparent
that very few of the separate cell correlations attain
statistical significance. A positive correlation, indicating
that greater BVF/LH bias is associated with better ability, is
present only for right mover males for emotional faces, where
laterality and ability are measired by tachistoscopic reaction
time and the free viev test, respectively. Negative
correlations, which reflect an associationrbetween LVF/RH bias
and retter performance‘are preseﬁt for léft mover-male-neutral
and biaover-female-eaotiohal'subjects, where the measures of
laterality and ability are ;he perceptual bias and ceantral
presentaiion {errors) tasks,’respectivelj. Examination of Tablé[
38 of the collagsed subject groups reveals certainrpatterns.
k‘gegative correlatiomns, reflecting an association between LVF/RH
bias and facial ability all involve subject ‘'groups with the i
neutral faces, with the exception of the left mover-male group.
The positive correlations, reflecting ah association betueenk

RYP/LH bias and better performance all involve right :9yer

groups, one of them with emotional faces.
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o~ Table 35

F 4 . ; ’
Pearﬁun Correlations between Laterality Indices and Facial
Procégling Abilitys: Peréeptual Bias Test with Free View, Central

Tachi;¥€fcopic (Errors) and Central Tachistoscopic (Reaction

Time) \; o : A
LN BI S -1
N\
PB, PB, PB, PB, PB,  PB, PB, PB, PB,
AN ' . . )
FR C(EB) C(RT) FR  C(ER) C(RT) FR C(ER) C(RT)
| N \\\\ ’ .
¥ B .43 .03 .27 .03 .38 .01 .23 .59 .47
N - 84 —.81%% .38 .06 =.32 .14 =.22 .17 -.16
F E .04 .29 .07 .03 =-.66% -.06 -.34 .36 .01

N .18 =.19  -.20 -.45 -.29° -.11  -.22 .32 -.60

3

Key: PR = Free View Pace Recognition Test.

C(ER) = Central Tachistoscopic Face Récognition Test
(Errogrs) o -
C(RT) = Central Tachistoscopic Face Recognifion Test

(Reaction Tiae)

]

r(+) greater RVF/LH bias, better performance )

h

r(-) greater LVF/RH bias, better perfcrmance

e
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Table 36 .

Pearson Correlations between Laterality Indices and Facial

Processing Ability: Free View Test with Tachistoscopic

Laterality Indices

Key:

LN 4 EI

FR, FR, @E, FR, FR, FR, FR,
ERV2 ERV4 RTV ERV2 ERV4 RTV ERV2

-.12 -,20 -.29 -.62 -.44 .62 .07
-.25 -.20 -.25 .48 =-.25 -.19  -_12
-.12 .04 -.28 .53 .53 .15 .15

-.39 -.36 .16 -.56 =-.1%2 .35 -.47

FB = Free View Face Recognition Test
ERV2 = RYP-LVF for Errors (Two Blocks)
ERVL = RVFP-LVF for Errors(FPour Blocks)

g
RTY = RVYP-LVF for Reaction Time

r{(+) = greater RVF bias, better performance
r(~) = greater LVF bias, Letter performance
ot
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FR,
ERVY4
-50
-.20
-.05

~27

FR,

RTV
.65%
.54
.33



Rd}, Table 37

Pearson Correlations between Laterality Indices and Facial.
Processing Ability: Tachistoscopic Indices with Central

Presentation Tachistoscopic Face Recognition Test

(3

LY . BI ' BN

ERV2, ERV4, RTVY, ERVZ2, ERV4, RTV, ERVZ2, ERV4, BRIV,

C(ER C{(ER) C(RT) C(ER) C(ER) C(RT) C(ER) CC(ER) C (RT)

M E .40 .48 -.14 .15 =-.26 .18 .30 .22 -.12
‘ N "'.32 006 ‘.5“ .u] -’-20 -.2’4 ’-19 .30 -.37
FE .27 =-.05 .12 L83 .26 <36  =.23 -.31 .25

¥ .03 -.04 .08 -.33 .12 .45 44 -.01 -.60

¥

key; r(+) greater BVF/LHE Lias, Letter performance -

r(-) greater LVF/RH bias;_betfer‘pgrfcrmance

LY
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Pearson Co:relations between Laterality Indices and Facial -

Table 38

o e

Processing Ability: Collapsed Subject Groups with CO:relationsr

Attaining Statistigalfsignificance

Latérality and
Ability Measure
PB .and Free View

~ PB and Ceqtral(EB)

I

PB and Central (RT)
ERV2 and Free View

[}
BRVY2 and Central(Eé)

ERY4 and Free View

ERYY4 and Central(ER)
RTY and ®ree View

RTVY and Central (RT)

Key: r(t)

>Subject Group £ (+)
none
Right Movers . - 40%*x

Left Mover Neutral
kight Mover Emotional .48
Left Mover-Male

Neutral

Females Neutral
Neutral .

Female Neutral

none
Neutral
ndpe

Right HMovers . 35%
Right Mover-Male e 5T7%%

none

greater RVF/LH tias, tetter performance

r(-) = greater LVF/RH lias, better performance

e
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orrelations Qgtuéen Different Measures ggyFacia; Processing

Ability.

In order to aid in detersining the extent to whicﬁ
different measures of facial processing abilty were tapping
similar skills,»cortelations betﬁeen them were exaamined.
Correiations between the error and‘féactidn timg measures on the
tachistoséopic task have already been reported. Although only .
the free view recogpiticn and central presentation
tachistoscepic tests were cohsideréd to be the primary measures,
the lateral presentation variation of the tachistoscopic task

¥vas also examined in relation to the other two measures.

These correlations are reported in Tables 39, 40, and 41.-

Pl

e
. e
Free view and central presentatition task

@
Two correlations attain statistical significance from Table
39. These are for the nale-left mover-emotional and the female
-birover—-neutral group vith the reaction time data. However,
' certain patferns are apparent. Bimovers, in general, have the
BOost consistent positive association between the the free view
and central presentation task. This group is followed bybleft
sovers, and then right movers, whose correlation coefficients
are, with tvo exceptions, all negative. The coefficients for the
males are genmerally positive fcor both neutral and eiotional

faces, excert iﬂ the right mover group. Por females, the
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. \/\r ' ~§g? Table 39 .
Pearson Correlation’s between Tests of FacifAl Ability: FPree View
and Central Presentation Tachistoscopic Face Recognition Test
‘(BRrrors and Reaction Tife) S

LY : BT - RM
FR, FR, ) FR, FR, ' FRr, : FR -
C({ER) (RT) C (ER) C (RT) C (E) | C(RT) W
M E -.14 LTT7%% .31, J42 -.14 .07
OF .29 .25 .55 211 .42 -.17
E% E -. 24 «37 -.08 «37 -2 28 —. 24
N -. 14 1y - 54 AR 3. - 40 -2 05
L ) - !
Key: r{#) positive association '

r(~) nqugive association

correlations areipositive in the bimover groups, and negative in

¢

S

the right mover groups. ,-.ﬂ\\\\\ ,

Free view énd lateral presentation‘task
N
Inspection of Table 40 indicates that two correlations
attain significance, tﬁe left mover-male-emotion gréup with the
reaction time daté, and the binovéréméle-néutral group with
eCrLors cver éour blocks. The pattern that was present in the

previous set of correlations is apparent here. Left movers and

iaovers demonstrate a generally fositive associatien between

the free viev and lateral presentation tachistoscopic task, with
possibly the exception of the female-bimover-emotional group,
vhereas the correlations for the right movers are more

consistently negative.
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Table 40
Pearson Correlations betveen Tests of Facial Ablllty- Free View
and Lateral Presentation Tachlstoscoplc Task (Errors and g
Reaction Time) , Y

hs

LN BI R . §

7
: 7 :

FR FR, FR, -FE, FR, = FR; - FR, FR, FR,
\\vﬂﬁi>, ERL  RT ER2 ER4  RT ER2  ER4 KT

M B .43 .52  .82%% .31 .48 .41 -.26 .25 .10
N .24 .06 «35 <52 .65%¢ 33 -_22 -,28 -.30

F E .32 <04 . 31 -.30 -.08 - 15 -a26 =-.02 =25
¥ -06 .31 .1 .50 .68 .63 14 .04 .06

Key:’ERZ = Lateral Fresentation Task, Errors {Twc Blocks)

ER4 = Lateral Presentation Task, Errors (Four Blocks)

RT = Lateral Presentation Task, Reaction Time
r{(+) = positive association
T {-) negative association

Lateral and central presentation tests of Facial ability
% _
As noted earlier, there was some'question as to the degree
to which the lateral and central presentation variations of the

tachistoscopic task measured the same kind of facial processing

ability. Hence, the central task was correlated with the lateral

presentation taék for both reacticn time and error data. These
are presented in Table 41. A striking pattern is evident if one
exazines only the relationships among the error data. Bimovers
exhibit high positive correlations between the two tasks,
followed by right mcvers, whose ccrrelations coefficients are
smaller, but still fpositive. This is in contrast to the left
movers, whose ccrrelation coefficients are, with one exception,
negative. This pattern, however, is not present with the L

reaction time data, where all coefficients are positive.

AN
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A summary table of tae collarsed subject groups attaining
statistical significance will noi be presented for the o
correlations between the different tasks of facial abilityuyThis
_is because there are sieply too many o? them and their listing
vould not provide information that is not already apparent from‘
the patterns of the three tables just discussed. In general, the
tasks were significantly positively corrélatéd‘uith oné another.
‘Séme ﬁattetns will beizesc;ibed in more detail in the discussion

section because of their immediate relevance to the issues uander

consideration.

Emotion Eatings of Tachistoscopic FPacial Stimuli by Subjects

—————

hY

Only the ratings for peréeived emotion 2 uillAbe discussed.
This 1s because the concept of "perceived emotion" is eésier‘to
interpret given that the ratings were méde atter the subject had
experience with ghe faces. The subjéct;s rat;ng of "subjective
emotion® 3 night be more likely to be_influenced Ly his or her
experience with the task. Furthermore, the two ratings were
positively correlated, r = .48, p = .000. The emotion;l ratings
of the faces Uete‘organized three ways. Thef.uere combined for
just target faces (perceived emotion ~ target), for just
nontarget facesA(perceived eaotion - nontarget), and for ail
----------------- ‘ -,
2The rating vas made in response to the question "How emotional
does the face look to you?"™ See Appendix D.

3This rating was made in response to the instrgftion "Rate each
face on the amount of eaoticn it arouses in yjou."™ See Appendix
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Table 41
Pearson Correlatlonc between tests of Facial Abllty. Lateral and .
Central Presentation Tachlstoscoplc Tasks (BErrors and Reaction
Time) R ‘

LM ~ BI . " RM

s ER2, ER4, RT, ER2, ER4, RT, ER2, ER4, BT,
C(ER) C(ER) C(RT) C(ER) C(ER) C(RT) C(ER) C(ER) C(RT)

K -.01 -.02  .87%% _57 ~ .61 .72% .17 .22  .92%%

E
N -.06 202 L90** 91xx _78%x 70« 29 .07 -78%
F E =-.29 -.38 " .87%%x _75¢ .47 .62 -58 =45 .34
a3 N ‘.11 -'15 }5’”’ -63*; -59 .77*}* .!36 7 -50 .6“
Key: r(+) = positive association 7
: {-) ="negative association-

four f;ées codbined (perceived emqtion - combined). The ratings
for the faces were differéptiated into target and nontarget |
faces, since’th subject's experience with them was differeant.
The.ta;get faces wvere availane for the SHbject to study
throoghout the sessién, yheteas the 5ubject's only expésure to
the nontarget faces was brief taéhistoscopic exposure. This
might CQgceivably influenge the coding strategies employed.
These ratings were submitted to an analysis of varianée
with sex,'emotion, CLEM, and finéer pattern as between subject
factors. The first three facior; vere included to investigate
vhether the subjéct groups differed in‘their.perceived emotion
ratings. Finger pattern wasiincludfd onl} én confirm that
emotion ratings didvnot differ éignificantly between #fe two |
finger :pattern conditions. Unfértunately, as wiil become
apparent, this was not the case. These three analyses of.
yariance.for the egoticn ratiﬂgs of- the target, nontarget, and

coabined faces are rreseated in Tables 42,43 and 44,

respectively. .
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ANOVA of Emotion Ratings for Target Faces

Source ss
Sex (S) 0.13
Emotion 141,72
(E)

Finger(F) 4.73
CLENM(C) 8.32
SE , 1.00
SF 7.92
EF . - be 01
sC 0.53
EC 4.83
FC 3.20
SZF 13.39
SEC 38.72
SPC 5.42
EFPC 13. 71
SEFC 4,39
Error 592.17

ANOVA of FEmotion RatinggAfor Nontarget Faces

-

source

Sex (5) 11.64
Emaotion 107.42
{B)

Finger (F) 21.73
.CLEX¥ (C) 10.38
SE 4.00
SFP 1.50 -
EF _B.45
sC 3.02
BC ’ Co 2.01
PC ' g.45
SEF ' 24.58
SEC 0.82
SPC 20.490
EBFC 1.12
SEFC 7.32
Error 496.17

S8 o

4

‘Table 42

B~

N e

-
(=] -
CENAINN = BN D) ed e

as
0.13
141,72

1.00
7.92
6.01
0.26
2.42
1.60
13.39

19.36

’ _2. ?“1
6.85

B 2,20

" 5.69

#

Table 43

e
v

VJO
-

N

ERNNRNN 2NN w--

-
(=]
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NS

. 11.64

107.42

21.73
5.19

4.00
1.50

8.45 .

1.51
“1.00
2.22
24.58
0.41
10.20
0.56
3.66

4.77

!

VP
0.02
24.89

0.83

0.18
1. 39
1. 06
0.05
0.42
0. 28
2.35
3.40
0.48
1.20
0.39

- B
2.44
22.51

. 4.55/

1. 09

- 0.84
0. 31
1.77
0.32
0. 21
047
5. 15
0.09
2.4
0.12
0.77

Prob.

. .879

-000%x*

-364
-uBu

.676
<241
-306
.954
-655
.756

- -128

.037%

.623

.681

Prob.
.121
000 **

-035%*
.3“1 '

+362
.576
- 186
. 729
.810
-629
«025*
.918
.123
. 889
U467



Table 44

ANOVA of Emotion Ratings for Combined Facesf'(

F Préh." -

“Source ‘ S8 DE HS E

Sex (S) 14.27. 1. 14.27 1.32 .253
Emotion 495.90 - 1 495.90 45. 85 -000%#
(B) - ' . :
Finger (F) 46.74 1 46.74 4.32 .040%*
CLEN (C) 21.88 2 10. 9u 1.01 -367
SE 8-99 1 8.39 0.83 -364
SF - 16.31 1 16.31 1.51 .222
EF 28.71 1 28.71 2.65 .1g§
sc R 5.80 2 12.90 0.27 -+ .17

EC : 1.41 2 0.70 0.07 =937
FC : 3.10 2 1.55 0.146  .866
SEF T4.27 1 74,27 6-87 ~010%*
SEC 50. 14 2 25.07 2.32 -104
SFC 37.34 2 18.67 1..73 183 ;
EPC ‘ 22,41 2 11.20 1.04 ' .358
SEFC  _ 20.05 2 10.03 ' 0+93 -399
Error . 112u 96 104 10.82

As is appareént from these tables, the emotional/neutral

manipulation was successful in that the a priori desigggfed
enotiona;yfaces‘vere rated as more emctional. ‘This was true
vhether the faces being rated were iarget or'nontargef faces.
The P ratics and correepondlng p vaIues for the target,
nontarget, and total faces are F(l 10&) 24 89, p = .000,

“F(1,104) =-22.51, p = .000, F(1,1pu)ﬁ= 45.85, p = hooo,_ﬂﬁf“f

a

respectively. The cell means fofighis effect fof»thé threa,Séts

s

of faces are presented in Table;ﬂs

4
<

»

The perceived emotion - target ratlngs also ylelded a.’

’
A

\ .
significant, P (2,104) ="3.40, p = .037, sex x emotxon x CLEM

s

interaction. The means are presented in Tablevué- The full table

is ‘available in Appendix U< Prom inépéétion'of‘rﬁ%Ie‘ﬁﬁ;:it9"”4
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Table 45 - S
Emotion Ratings in Pmotional and Neutral Conditions for Target,
Nontarget and Coabined Tachistoscopic Facial Stimuli

B o

: ’ Target  Nontarget Combined
Emotional - Mean 8.84 ' 8.89 , 17.73
: SD {2.53) (2.09) (3-32)
Neutral Mean ' 6.64 700 13.64
. Sp (2. 21) - {2-31) (3-.53)

Table 46

Mean Emotion Ratings for Sex x Emotion X CLEM Interaction of
Target Tachistoscopic Facial Stimuli

ﬂal%

- Left Movers - Bimovers Right Movers
Emotional 9.25 o 8. 70 8.20
Neutral 6.7 , : 6. 00 7. 38
7 N ‘) .

. Female
Left Movers . - Bimovers. Right Movers
Emotional 8.85 - 7.78 - 10.10
Heutral - 7.08 - 7.00 - 5.56

o

appears that for the males, left movers perceivéd the émotional
faces as more emoticnal than the'fight movers, whereas thi
"opposite pattern is abparént fé;fthé females in the ewotional
condition. foi the neutral faces,'there doeg not appear to be
much differeﬁce amocng the CLEﬁ:gtoups for the males, although
for the females; left movers #etéeived¢the negtral faces as more
emotional than did; the right}iOGErs. Pnobaply more meaningful to
exaufne, for the purposes cfjthe present research, is the degree
to which the aanipﬁlation wa;—snccessful for the six sex x CLEHM
groups. Right acver fenéles sﬁou the most striking difference
between the two sets of faces,yra}ing the emotional set of faces

sub%tantially’highen in perceived epotion relative to the

neutral set. The other five groups all show considerably smaller
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‘\ rategd differences Letween the emotional and neutral faces. In
v N B N . . . . .
— order of magnitude of difference ratings, they are

[

bimover-males,left mover -males, left mover-f‘aales; right mover-
‘ t-fgaa g

males and bimover-tfemales, the last twc Jroups with mean

differences of less than one.

Unfortunately, there vere several interactions involving

the finger pattern condition, which are difficult to account

e -

for.‘Eh the ratings for nontarget and totaljfaces, there was a

signi icant main effect forqfinger pattern. The F ratios and

N _ . . .

corresponding p values are F(1,104) = 4.55, p = .035, and
P(1,104) = 4,32, p = .04, respectivelijThe cell means for these

two set's of ratings are presented in Table 47. Subjects in the

middle findef pattern condition rated the fuces with less

q

perceived emoticn.

For;ﬁontarget.faces, there was a significant sex x eéotion
x finger interaction, F(1,104) = 5.15, p = .025. The cell means
' . . | { .
(§‘\~are_presented in Table 48 and Figure 11.The /full table is

available in Appendix V(i) .

From inspection of Table 48 and Figuré 11, it 'is apparent,

s

1f one assumes that finger pattern should make no difference,
that the majOD.SOUICe of the fhree vay interaction is due to the
females in the eﬁotional condition. For this grohp,_subjects in
the index conditicn gave higher percéived emotion ratings than

¥

subjects in the middle condition. There is a smaller difference

¢

in the same direction for males in the neutral condition.
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Table 47 ° -

Emotion Ratlngs of Nontarget and Combined Tachistoscopic Fac1al'

Stiauli for Each Finger Pattern

-4
, . Nontarget €ombined
) Index Bean - 8. 34 16.28
Condition © 8D (2.54) 14.30)
- X ' (64) . (64)
middle - Mean . 755 - . T 15.09
Condition . 5D (2.17) {3-58)
. | (64) ~ (64)

. L ’ o

{

Table 48 .
Mean Enotlon Ratings cf Nomtarget Tachtlsoscoplc Pacial Stimuli
for Sex x Emotion x Finger Pattern Interaction

£

Males
' Emotional Neutral
Index Condition 8.56 : : 7. 25
Middle 8.31 - 6.56
Condition ‘ _

Fegad es
Emoticnal 8 Neutral
Index Condition , 10.56 7.00
Niddle 8.12 , i _ 7-19

Conditiqn

The saﬁé sei X emotion x fingér interaction is significant
ﬂgr the perceived eldtion - comhined-fatings. The cell means are
presented in Table 49. The full table 1is available in Appendix
¥(ii).From inspection, it is again clear that the basis of the
sex X enotiod/x f%ngercinteraction is due to thé fg;ales in the
emotional condition. Here, fhegfenales in ?hé index‘fingerf
condition rated the faces as looking more emotional than the
facesiin the middle finger condition. Also, 'again, there is the
sape pattern with the males in;the neutral copditior. {

It should be noted that finger pattern was similarly

confounded with the ratings of subjective emotion.
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Figure 11
Emotion Ratings of Nontarget Facial Stimuli for

Sex x Emotion x Finger Pattern Interaction

INDEX -~ mDbLE L\
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Table 49
Mean Emotion Ratings cf Combined Tachistoscopic Facial Stiamuli
for Sex x Epotion x Finger Pattern Interacticn ’

Males
: Emotional N Neutral
Index Condition 17.19 , _ ‘ 13.88
- Middle ' 17.19 13.25
Condit{on b
Females
) ’ Emoticnal -5 Neutral
‘Index Condition ©20.56 e 13.50

Middle 16.00 . . 13.94
Condition , ’

Apalyses Involwving §g§j§g§ismotiog Ratings of Faciai’Stigg;;
/

The significant differences found to exist Letween the
emotion ratings and finger pattern,rand their interaction with
sex, wvere interpreted to result froa sanpling error. Even given
that the ratings vere dﬁne after the subjects! experience with
the faces and hencée could be affected by that exposure, there is.
ﬂo plausible exélanation vhy finger fpattern should be one of the
ainfluencing factofs. In view. of the §gveral unexpeéted <
interactions in#olving finger pattern in ;he analyses of the
lateral presentation tachistoscopic task, it was fpossible that

A

these were an artifact of the'confounding cf finger pattern and -

o
= 1}

emotional valencgi;///

This possiblity was first investigated by conducting
several analyses of covariance on all tﬁree sets of latéral
presentation data, using both perceived and subjective emotion

ratings, together ard separately, as the covariates. These
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failed to remove the significant interactions inolving finger
pattérn. ;
Bouéver,\an assumption of the analysis of covariance model
is that the regression of the dependentkvériaﬂle on the
covariqfe is homogeneous (constant) om all levels of ghe
independent variables. Yet, the initial prediction cf a visual -
field ¥ sex x emotion igferaction in itself involves a violation
of this assumption. In adFition, the- previous amnalyses had
yielded ;eQeral interactions of the emot;én tactor with sex,
CLEN, visual field, yes and no trials, and their interactions;

[, .
Given these factors, it seemed unlikely that the basic
Assumptions of the analyses of covariance held in this instance,
in which case the analysis of covariance was not the appropriate

method of rémoving the confounding effects of emotion rating and

-

finger. h ) -
-

This possibility vas investigated by examining separate
correlat;ous of the emotion ratings with within subject visual
field differences for the separate sﬂbject groups. Given the
interaction of emoticn with résponse type together with the
previously noted ccnfounding of yes aﬁd no trials with.
dif ferential exéo§ure to the faces involved, which could
concé}vably allow different coding strategies, the correlations
for each subjéct grdup were conducted separately for yes énd no
trials. The emotion ratings used for the 1g§ and no responses

were, of course, the ones given to only those particular faces.

Ir other words, ror the yes trials the ratings of the target
' TN

¥
l

/ﬁf\“_;

175

?
I

S



faces were used, Hhife for the £o trials the ratings of the
nontarget stimuli vere used. Alsollas in the-preyious
correlations, within subject visﬁal field differénces vere
calculated by'subtracting LVF scores from RVF scores. Perceived
eiétion had been rated on scale whereby larger numbers
represented higher percei#ed emotional valence. Thus, positive
correlations would indicate that greater perceived emotion is .
associated with a larger relative LVF (presumably right
hemisphere) superiority in performance, while a negative
correlation would indicate that a higher degreé of perceived
emotional valence is associatéd with a gréater degree of
relative RVF (presumably LH)} bias.

These correlatioﬁs for reaction time and the two sets of
error data are presented iﬁ Tables 50 and 51 for yes and no
trials respectively. | -

From Table 50, it is apparent that for yes trials, greater
emotional valence was associated with faster reaction times E;om
+he RVF (preéumably left hexisrchere), relativefto the LVF, fof
the total éample and thé females, although there wag a tendency
for the males, ¥ = -.22, p= .08. Hovever, the correlatiocn
coefficient for the males does attain statistical significance
with the erior dafa over two blocks, as does tﬁe coefficient for
the male left acvers. N
-Inspection of Table 51 indicates a verf differegt vattern

for the no trials. All the significant correlaticns are in a

positive direction. That is, greater perceived emotional valence
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Table 50 -
Pearson Correlaticns of Emotiomn Ratings of Target Faces with
Visual Field Differences (Reaction Time and Both Sets of Error
Data) for Yes Trials

N RT ERY ‘ ER2
All 128 ~.24%*% -.027 -.02
Males L —-.22 ~-.13 o -+ 25%
Females ou -.26% -.03 - 14
Left MoYers 50 . -.25 -. 12 -.23
Bimovers 41 : -.2b - -2 04 ‘ .03
Pight HMovers 37 -.24 - 12 - 14
La-n1 ¥ 25 -.31 -<26 - 42%
LM-F2 25 -.23 -.01 ~.01
Bi-X3 21 -.08 - Q0 ‘ -. 26
Bi-F+ ’ 20 -.40 -.05 ‘ .20
RM-N5 18 . - .= 34 - - 11 .09

.

tMale Left Movers
2FPemale Left Movers
3Male Bimovers
*Femnale Bisovers '
. 5Male Right Movers )
6Female Right Movyers

&

Table 51
Pearson Correlaticns of Emotion Ratings for Ncntarget Faces with
Visual Field Cifferences on No Trials

-

N RT ) ERY4 ER2

All 128 .10 .10 - 16
¥ales bd - . 28% «20 .21
Peaales 64 -.05 .02 .13
Left Movers 50 <24 .01 -09
Bimovers 41 - 04 - 12 -13
Righnt aovers 37 - .01 .19 .27
LN-1 25 HO* .37 - 24
LM-F 25 : 07 -.25 =.03
Bi- 1 . 21 ’ < U43* 12 . +07
BEi-F 20 -.24 g .09 .18
RK¥-X 18 .03 .07 .27

RY-F . 19 -.08 .39 .39
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is associated with ltetter relative LVFP (presumably right
héhisphere) performance. Uniiké with the yes responsebj'these
correlations are significanti for the males only. Coefficients
attalnlng statistical significance are those for the males, left
movers males, and bimover males, all on the E§9¢tion time data.

Despitehthe lack of consistency between the error and
géaction time data, not surprising in view of‘previoué findings
‘it is clear that the relaticonship between gmpi;onal valence and
within subject‘visual field differenceé is not the same across
the expetimentai variables. It is evident that they relate ihk
opposite directions for yes anh no trials. Thus, the analysis of
covariance is not the appropfiate method for miniﬁizing the
confouonding effect of enotiqnal valence and finger rpattern.

The more agpprorriate anaiysis would be to use the emotion
ratings as a blecking variatle. Given the significant
differences in emotion ;atings}anong the sex x CLEM groups, this
also seemeé indicated. This was dcne by approximating as closely:
as possitle a sedian split'with the combined emotion ratings.
This involved dividing the scores into two groups 6f high
‘emotion ratings and low emotion ratings at the point at whiéh
the sample would be most equally divided.The highest possible
score for the four:chéz vas 28. Thevpoint of division which
resulted in the most even s;;ple splif was 5etueem a score ofl15
and 16. Sdbjects vhose combined ratings were greater "than or

equal to 16 were considered to beloﬁ§ to the emotional(rated)

group, while subjects with emotion ratings less than or egual to
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15 were considered to be in the neutral(rated) group. This
resulted in a fairly even division of the sample. Sixty seven
subijects were in the emotional(rated) group and 61 subjects were

I3

in the n%ptral(rated) group- s

Ideally, tHe rated-emotiona%?gnd‘neutral groups should‘be,
inclIuded with all the‘variablES,rthat is, sex; a priofi’defined
emo€i0n, fingér pattern, and CLEH.ﬁHoHeQet, there Hére_nbf
enough éubjects to make the addition of another iﬁdependent
group feasible. Even when the highest level interaction was
excluded from fhe analysis, the énalysis could still not be run
due to ghe presence of some egpty ceils. None of the origimal
four independeht variables (sex, a priori enmotion, finggr
pattern, and CLEH) seemed appropriate to exclude since they had
all been involved in sighificant interactions, and the failure
*o control for them might yield misleading results.

The decisicn was made to substitote the rated emotion
groups ftor the a priori emoticnh g[pﬂps. This was, of course, not
an ideal solution since the emoticnal set of faces was, in fact,
a different set of,rhotographs, and céhld conqeivably ccntribute
variance for reascns other than their overall higher emotional
valence. However, given that the a priori faces were
significantly correlated with emotional valence, there would be
some degree of cveflap to justify the substitution.
Revertheless, this analysis cannot be considered as a substitute

for the a priori analysis, tut rather an alternative -one using a

different operational definition of emotional valence.
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Other problemsfvith this alternative analysis also indicate
caution in inferpf@tation. Cne 1s the validity of tﬂe exotion
ratings themselves since subjecté in the emotional and neutral
conditions did not have a common anchor point, and hence the
ratings in the two‘groups niéht not be comparable. For examﬁle,
a rating of three in the endticnal group would probably
represent a higher degree of veridical emotional ;alence than a;
equiv;lent rating with the neutral faces. To somé extent, this
is corrected by the use of the overall median on which to divide
the sample into emotional and neutral groups. The median point
for the a priori neutral and emotional faces alone were -13/14
andi 17718, respeetively. The nédian ppint for the tctal sample,
as indicated aboée,,vas between é score of 15 and 16.7Thus, the -
use of ﬁhis divisicn point iould‘piace the cutoffs higher and
lover, relative to their own medians, for the neutral and
emotional faces respectively.

Another limitation of the alternative analysis is the
following. It could justifiably be argued that it wculd be more
appropriate to conduct the analyses separagfly for yes and no
trials since the division of the subjects intd two groufps on the
" basis of their emotion ratings would be%;ore accurate for the
lseparate sets of yes and no trials. In other sords, a subject
vho might féll in to the eﬁotional(R) group on the basis of a
median split when his or her combined ratings Are considered,

night~not necessarily be in that group when only his or her
]

ratings of the target (yes trials) or nontarget (no) trials are
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considered for the mediaé split. The correlation between the
target and pnontarget emotion ratings was only .27, p=.002, not a
1afge rélationship. On the other hand, only %j analyzing the yes
and no trials together could cne be justified in discﬂssing
,interactions betveen response type and enotionalrﬁalénce, an
interaction that previoué analyses suggestea might be present.
The decision was made to analyze the yes and no trials together
since, as is evident by the graph‘iq Appendix W, the
misclassification of the sefarate Yes and peo trials decreases as
the emotiod ratings become more extreme. An assumption of the
median split, of course, is that there may be considerakble error
at)Ehe borders, but that the more valid extreme scores will
carry the analysis.

-The resulting cell frequencies of this new desigﬂ are
presented in Table 52. }/ ’

Analyses of variance€ using the rated rather than a priori

emotion definition were condocted for the three sets of data,
i /-\1

reaction time, error over two blocks, &Ld\errors over four
blocks. Fof‘these/analyses, interactions invoiving finger
pattern and digit will be nated, the tables placed in the
appendix, and not discussed furthér. This is because, for this
researcher, they failed to clarify the interpretation of the
finjer patterm variable. This problem will be addresséd‘ip the

Discussion. To describe them in detail at this point would make

the reading unnecessarily cumbersome. -
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Table 52 . &% .
Cell Frequencies .for Analyses of Vafiance hﬁing Rated Emotion .
: e _

=

Males , - Fenmales

EMG (R) ! NEUT (R) 7 ENO (R) NEUT (R)
Index Lo 7 5 8 6
. Condition /BT 5 5 4 4
i RN 7 3 6 4
Middle LM 7 6 4 7
Condition BI 5 6 5 - 7
RHM 3 5 L6 3

1Rated ) 3 .

"Analysis of- Yariance using Rated ggotig; ¥ith Beaction Iiame Data

on Lateral Presentation Tachistoécqpic Eéde Becogﬁiiion Task

The dnalysis of variance table is presented in Table 53.

The only effect from the previous analysis using the a
priori definition-of emotion that surfivgd the changing error
terms'is that cf faster reaction time$<to COtEQét»1g§ trials
ﬁhan to correct mo trials, F(1,10L) = 69.68, p = ;000. The two
effects involving finger pattern in the pfevidusianalysis; the
sex x emotion x finéer pattern inferactio;; and the visual field
x esmotion x finger pattern XACLﬁH interaction have hisafpeared.'
The previously significant visual field effect and the visuél
field x emotion interactions have alsc dfopped out. Instead,
there is a significant response ‘X emotion x - visual field
interaction, F(1,104) ; 3.72, p = .054, the cell means which are
presented in Table 54 and Pigure 12. Table 54 indicatef that the
three way interaction is attriiuted to the enotional(ﬁ5 yes
responses only deaonstrating the formerly described RVF

~ {presumably left heamisphere) bias for emotional faces. This is
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A . ~Table 53
ANOVA OUsing Rated Emotj On Reaction Time Data for Lateral
: Presentgg:;: Tachistoscopic Task gi
Source ss DF BS ~ F Prob.
Sex (S5) 28.87 1 28.87 1.58 .21 T
" Emotion-R 9.8 1 9.82 0.54 .46 : ‘
() S o :
Finger (F) 4. 41 1 4.41 0.24 . .62
CLENM (C) 66.47 2 33.23 .82 - .167
SE B 43.77 1 T 43.77 2.40 -124
SP . ©12.59 = 1 12.59 0.69 -408 -
EP 41.95 - 1 41.95 2.30 =132
©5C .88 2 -45 - 0.02 .976
EC =~ © 60.36 2 30.18 1. 65 .196
- FC 9.44 2. 4.72 0.26 .772
“SEF 6.12 1 6.13 - 0.34 -564 .-
SEC 29.99 2 15.00 0.82 ~442
SPC ' 4.74 2 2.37 0.13 .878
EFC 2.07 2 1.04 .. 0.06 - 945
SEFC. . 7-.08 2 3.54 - 0.19 . 824
% ECTOr 18398.20 104 18.25
RPesponse 98.74 1 98.74 69.68 .000%%
. (R) '
BS .03 1 .03 0.02 .883
RE 6.08 1 6.08 4.29 041
RF | 1.39 1 1.39 0.98 .325
2BC .28~ 2 14 0.10 -906
BSE .74 -1 S74 7  0.52 0 471
RSP .52 1 .52 0.37 -547
REF -0 1 .04 0.03 .860
'~ ESC 5.10 2 2.55 1.80 -170
REC 8.81 2 4.4 3.1 .049x*
. RPC <41 2 .20 0. 14 . 865
BSEF .00 1 .00 0.00 -958
RSEC 8.46 2 4.23 2.98 <055
RSFC 2.23 2 1.11 0.79 . - .458
REFC 2.58 2 1. 29 0.91 405
RSEEC 1.61 2 .81 - 0.57 «567
Errer 147.37 104 1.42
Yisual 1.51 1 1.51 2.52 - «115
Field (V)
¥s .02 1 .03 0.06 .813
YE 1.01 1 1.01 1.68 - 198
YP 1. 14 1 1.14 1.91 -170
yC .32 3 <41 0.68 -508
YSE .98 1 .98 1.62 205
1 1.74 2.89 .092

¥S? 1.74

ol
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Table 53 (cont?'d)

.35 0.58 469

VEF .35 1
¥sC 2.32 2. - 1.16 1.93 +150
VEC 47 2. <24 D0.39 -675
VFC .14 2 s 07 0.1 .891
VSEF . — "« 04 1 w08 0.06 .803
VSEC 1.75 2 .88 1. 46 .238
VSFC — .95 2 . " 0.79 -457
VEFC o 1.35 2 ,-68 1.12 329
VSEFC .80 2 a40 0.67 - .515
RY .90 1 : .90 1.52 222
RVS 1.64 1 1.68° 2.74 =101
- RVE 2.22 1 2.22 3.72 -054%
RYF : .09 1 .09 0. 16 7 .693
RVC .68 2 .34 0.57 -564
RVSE ' - 11 1 <11 0.19 662
RVSP .03 1 .03 .05 <822
RYEF -~ .36 1 <36 <60 442
~RVSC 1.63 = 2 .82 1.37 .259
" RVEC 2.69 2 1.34 2.26 -110
RVFC .23 2 .11 0.19 .826
RVSEF .24 1 <24 0-41 523
RVSEC .55 2 .28 046 .631
RYSFC .12 2 .06 0.10 .903
RYEFC 1.43 -2 .72 1.21 .303
RVSEFC .=08 2 -0l 0.07 .935 -
104 -59 : :

Error 61.98
because the emotiohal(R) faces on the yes trials are recoghized
significently faster froa the‘BVF/LH. The reaction times for the
no trials of the elotienal(R) faces do not demonstrate this
visnal field difference. l»
iTOther significant effects are a response x emotien(R)

interaction, F(1,104) = 4.29, p = .041, a response x emotion(R)
x CLEN interaction, ?(2,10u) = 3.11, p = J049, and a marginally
eignificant response X sex X emotion(R) x CLEM interaction,
F(2.108) = 2.98, p = .055.

The pattern qf all these interactioes can be seen froam
Table 55 and Figure 13, which present the cell neans'fgizthe

four way interaction. The full table is available in Appendix X.

~ -
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Figure 12
Reaction Times for Rghponse x Emotion(R) x Visual Field

Interaction for Lateral Presentation Task
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Table 54
Mean Reaction Times for Response x Emotion x Visual Field
Interactlon for ANOVA usitg Rated Emotion in Lateral
Presentation Tachistoscopic Task

u

Emotional (R) Neutral (R).

Yes LVF 561. 25 © 570.96
SD (1.27) S (1.29)

RVF 540. 54 569.56

SD (1.25) o (1.27)

No LVF 614. 42 620.64
SD - (1.24) (1.22)

RVF 616. 46 611.54

N (67 46 1)

The meaning of the refronse x sex x emotion(R) x CLEM ;
interaction-will be described. In the case of the neutral faces,
sex does not interact with the three iay responserx'emotion(R) X
CLEM interaction. For both the males and fenales,11e§t movers

LY

respond fastest to the neutral faces, right movérs’slowest, iitH
bimovers usuglly in between. It is only with the emotional(RY
faces that sex entetrs the interaction,'and then, primarily with
the yes responses. For the emotional(R) -yes responses, male léft.
movers performa the worst (slowest) and male right movers perforn
the best (fastest). Hogever,-the obposite is the case for the
f'nales, where left mcvers perfora the kest and right mcvers the
L

e worst. With the emotioral(R) no resronses, in toth cases,

left movers are faster than right§uovers, as with the neutral

" faces.

§

Hence, the three uaj:response X emotion(R) X CLEA
interaction represents the the different ipteraction of response .
and CLEM on the emoticnal(R) yes trials, compared to the pattern
comapon to the other three types of response x eaotioA(R) trials.
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Tatkle 55 .
Mean Reaction Times for Response x Sex x Emotion(R) x CLENM
Interaction on Lateral Presentation Tachistoscopic Face
Recogrnition Task

Yes
LM - BI RH
Male EHO (R) 595.33 545.72 531.91
) HEUT (B) - 478.83 . 541,34 638. 34
Fenale ENO (R) 517.87 . 532. 80 569. 06
'NEOT (R) 562.07 630.36 644.52

No
LN BI RN
Male EMO (R) . 615.72 587. 34 652.62
NEUT (B) 521.71 611.97 638. 34
Fenale ENGC (R) 597.52 614 .58 628447
" NEUT (R) 619.97 670.20 672.19

The tvwo way response x emotion(R) interaqgibn derives from the
overall faster responding cn the jyes trials in the emotional (R)
condition, in the absence of any reaction time differences for

the neutral faces. :

Thke major resulté from the analysis of the reaction time
data using rated emotion as a blocking variable can be
sumdarized as fbiloss. Only the yes résponses in the
emotiopnal(R) condition exhibited a RVF (presumably left
hemisphere) bias. And it is only on these same faces that the
pattern of fastest resronding by left movers usunally folioued bg
bimovers and then right movers is not present, and this is for

the ailes only. Male right movers are fastest on the

emotional(R) yes trials, and male left movers the sjowest.
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Analysis of Variance Usipg Rated Emotion on Error Data (Four

— —— e —— e, il e s ——

Blocks) on Lateral Presentation Tachistoscopic Face Recgjgatiog

————— ——— - ot St ity it .

The analysis of variance is presented in Table 56.

: .

The significant ¢ffects that survived the changing error
terms from gie previous analysis using the a pricri defined
enotion fgctor are the response x sex x CLEM interaction,
F(2,104) = 4.53, p = .013, and the visual field x sey x CLEN
iuteractioﬁ, F(Z,IOH) = 3.47,.p = .035. MNo longer present ‘are )

B _
the fcrmer reponse x emotion x CLEM interaction and the
significant response x visual field interaction, although the
latter remains a trend ié\the present anylysis, F(1,104) = 3.03,
p = -085. New significant intétactions are the fqllowing: a
marginally significant yes x émotiou(R) x finger pattern (digit
x esotion (R)) interaction, F(1,104) = 3.73, p = .056, a highly .
significant fes;onse x emotion(R) x finger pattern x CLEM

o~ ~
interaction (digit x emotion(r) # CLE&), F(2,108) = 7.77, p =
.001, and a visual field x emotion(R) x finger pattern x CLEM
interaction, F(2,108) = 3.61, £ = .030.

The cell meansifoi the digit x emotion(R) x CLEﬂ'inferation
are ;?géented in Appendix Yii), which will also provide the
geans for the Earginally significant digit x emotion

~ = - - -
interactign. A krief discussion of the interaction is also

available in the appendix.
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Table 56 :
ANOVA using Rated Emotion for Errors (Four Blocks) on Laterai
Presentation Tachistoscopic Face Recognition Task

150

oY
Source ss DF 4s F Prob.
Sex (S) 5.40 1 5.490 0.23 .634
Emotion-R 14.11 1 W11 - 0.60 442
(R) ‘ '
Pinger{F) 0.30 1 0.30 0.01 «910
CLEH (C) 86.00 2 43.00 1.82 -168
SE 53.60C 1 53.60 T 2426 0.14
SF ’ 2.54 1 2.54 011 744
EF 3 34.63 -1 34.63 1. 46 -229
sC © 8.65 2 o 4.32 0.-18 -833
EC . 59.48 2 25.74 1.26 ~  .289
FC , 19.06 2 3.53 0.40 -670
SEF : 20.07 1 20.07 . 0.85 359
SEC : 9.58 2 4.79 0.20 .817
SFC 87.78 2 43.89 " 1. 85 -162
EFC 10. 84 2 5.42 0.23 - 796
SEFC 59.51 -2 29.76 - 1.26 .289
Error 2u62.78 104 - 23.68
Response /5209 1 0.09 0.01 .923
(R) '
RS 1.70 1 1.70 0.17 -679
RE 9,45 1 9.45 0.96 .330
RF 27.71 1 27.71 2. 80 .097
RC : 11.02 2 5.51 0.56 -574
RSE 26.85 1 . 26.85 2.72 .102
REF | 36.85 1 " 36.85 3.73 . 056
RSC 89.61 2 44.81 3.53 2013%%
REC 38.91 2 19.46 1.97 . 145
RFC 1.48 2 0.74 0.07 .928
RSEF 0.04 1 0.04 “0.00 - 947
BSEC 42.89S 2 21.44 2.17 . .119
RSFC 22.74 2 11.37 1. 15 320
REFC 153.6¢ . .2 76.890 7.77 L0007%*
RSEPC 6.91 2 3.45 0.35 . 706
Error 1027.62 104 9.88
VYisual £.96 1 6.96 1.91 .169
Field(v) ‘ ,
¥ys ! 0.12 1 0.12 0.03 . 855
VE s 0.52 1 0.52 0.14 - 706
VF \V/' 4.78 1 .78 1. 32 .254
vC : 20.38 2 10.19 2.81 -065
¥SE 0.02 1 0.02 0.01 .938
YSF 0.05 1 0.05 0.01 .905
VEF 0.93 1 0.93 0. 26 .614



Table 56 (cont'd)

- VSC 25.20 12.60 3.47 ~ .035%

2,
VEC 3.76 2 1.88 ©0.52 .597
VFC - 1.96 2 0.98 0.27 .764
VSEF . 6.91 1 6.91 1. 90 171
VSEC 18.75 - -+ = 2 9.37 2.58 .081
VSPC 19.41 2 9.71 2.67 .074
VEFC 26.23 2 13.12 3.61 .030%
VSEFC 13.51 2 6.76 1. 86 .161
Error 377.398 104 3.63 .
RV . 25.25 1 25.25 3.03 .085
RVS 0. 11 1 0.11 0.01 .910
RVE 19. 11 1 19.11 2.29 <133
RVF 20.20 1 20.20 2,42 <123 .
RVC 5.07 2 2.53 0.30 .738
RVSE 15.83 1 15.83 1.90 <171
RVSF 0.00 1 0.00 0.00 .982
RVEF 5.10 1 5.10  0.61 . 436
RVSC 17.52 2 8.76 S 1.05 - .354.
RVEC 3.52 2 1.76 0. 21 .810
RYFC 10.12 2 5.06 0.61  .547
RVSEF 2.00 1 0.00 0.00 .987
RYSEC 5.10 2 2.55 0.31 .737
RVSFG 26.59 2 13.25 1.59 .210
RVSEFC - . 1.29 2 0.64 0.08 .926
Error T 867.68 104 8.34

>

The cell means for the visuval field x emotion(R) x finger
‘pattetrn x CLEM interaction are presented in Appendix Y(ii) with
a brief description. V

Apnalysis of Variance OUsing Rated Emoticn on Exrror Data (Two

Blocks) on Lateral Eresentation Tachistoscopic Face Reccgnitior

“

The analysis of variance is presented in Table 57.
The only effect which survived the changing error term from
the previous analysis using the a priori definmition of emotion

are the response x =ex x‘éuotion(R), F(1,104) = 4,48, p = .037,
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ANOVA Using Rated Emotion of

Presentation Tac

*

Source S5
Sex (S) 3.88
Emotion-R 4. 14
(E)

Finger . 0.16
CLEHN (C) 12.07
SE ‘ T ha55
SF 0.44
EF - 10.80
SC : 3.89
EC 12.91
FC 7.38
SEP 5.85
SEC 2.87
SFC ' 26.12
EFC . 2.75
SEFC ! 17.173
Error 494,26
Response 3.52
(R) .
BS 1.24
RE 3.20
RF 4.88
RC i 0.81
RSE » 11.54
RSF S 0.06
REF- - . 10.34
RSC 5.71
REC 7.31
RFC 1.00
RSEF 0.06
RSEC 2,15
BRSFC 0.67
REFC 17.70
RSEFCT 8.55
Error 267.83
Visual 0.16
Field (V)

Vs 0.78
VE - 0.47
VP 0.03
¥C 1.35
YSE - 0.65
VSF 0.15
VEF - ' 1.53

Ic

4
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Table 57
Error (Two Blocks) on Lateral
histoscopic Task

AS
3.88
4.14

0.11
6.03
6.55
0.44
10.80
1.95
6.46

3.69

5.85
1.43
13.06
1.38
B.86
4.75

3.52

1.24

‘3.20
4.88
0.40

11.54

0.06.
10; 3“9

2.86

© 3.66
0.50 .

0.06
1.07
0.34
8.85
4.28
2.57

0.16

0.78
0.47

0.03
0.67
0.65
0.15
1.54

E
0-82
0.87

0.02
1.27
'1.38

0.09

. 2.27
0.41
1. 36
0.78

1.23
0.30
2.5
0.29
1.87

1. 37

0.48
1.24 -

1.90
0.16
4.48

1. 11

1.42

0. 19
0.02
0.42
0.13
3. 44
1. 66

0. 14

0.65
0.39
0.03
0.56

-54
0.12
1.27

. Prob.

.368
.352

.881
-285
«243
. 762
<134
-665
«262
<462

270 ¢

740
.069
<749
- 160

- 245

- .4990

.268
2172
0.855
.037%
.875
.048%
.333
.246
.823

.880

<660

.877
0.04*
-195

<713

0.42
.535
.867
.573
-463

- .725

-262



Table 57 (contt'd)

1.83: 1. 35 «263

vCS 3.26 2 ‘

VEC > 0.82 2 0.41 0.34  .712
VFC . 6.59 2 3.29 2.74 .070
RVEF 1.17 1 1.17 0.97 .328
VSEC - 4.63 2 2.31 1.92 -152
VSFC 3.33 2 1.66 - 1.38 " .256
VEFC 1.50 2 0.75 0.62 .538
RSEFC 1.80 2 0.90 0.75 . .476
Error = 125. 36 104 1.20

RV 4.10 1 4.10 2.15 <146
RVS 0.02 1 0.01 0.01 920
RVE . 3.31 1 3.32 174 -190
RVF ' 5.22 1 5.22 2,74 .101
RVC 2.13 2 1.07 0.56 .573
RVSE 7.41 1 7.41 3.89 .051%
RVSF 0.02 1 0.02 0.01, .919
RVEF ' 0.01 : 0.01 0.00 .949
RYSC 4.46 2 - 2.23 - 1.17 <314
RVEC . 2.1 2 1.20 © 0.63 "534
RVFC . 5.22 2 2.61 1.37 .258
RVSEF 1.18 1 1.18 0.62 - .u433
RVSEC 2.84 2 1.42 0.75  .477
RYSFC 7.52 = 3.76 1. 98 S04
RVEFC 1.64 2 0.82 0.43  .651 .
RYSEFC | . 7.57 2 3.78 1.99 RTYEEEA
Error 198.04 104 1.90 -

and the response x emotion(R) x finger pattern (digit x

esotion (R)) interactiomn, F(1,104) = u-Oé,vp>é .b48. Inspéctidn
of the cell means indicatesrthat the relationshigs aii/;hqzsame
as in the previous analyses. Specifically, the greatest ﬂumber
of errors is made by the females on the ho trials in the
neutral(%}’éondition. And, again, the index digit was more
accurate than the middle digit for neutral faces only. AItHOUgh
the significaﬁt emotion x fiﬁger pattern x CLEM and visual field
X sex x emotion x finger pattern interactions frcam ﬁhe Previous
analysis have disappeared, there are two trends involving
interactions with finger pattern. These trends, which will not

be discussed further, aré a sex x finger pattern x CLEM
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-interaction, F(2,104) = 2.75, P = .069 and a visual field x _
finger'pattern x CLEH interaction, F{2,104) = é.?u, P = -070.

| New effects are a digit x emotion (R) X CLE& interaction,
F(2,108) =3.44, pr= .036, and a response x visual field x sex x
enotion(R)'interaction, F{(1,104) = 3.89, p = .051. Inspection bf.
the cell means indicated that the patteran of the digit «x
enotionfﬁ) X CLEM interaction was the same as that in thé a
analysis just reported fof érrofs over four blaocks.

'Thé Cell zeans for the response x visual field X ,sex
interactioﬁ”ére presented.ip;Tahle 58 and Figure 14. The full
table is available in AppendixAZ.‘

From inspectioh of Table 58, the pattefh is most clearﬂin
the case of males viewing enotionai(a) faces. Emotional {R) ﬁaies_
are more accﬁrately perceived from the RVF (PFes;mabkj left
hemisphere) in thé case of yes responses, while they are nmore
accurately perceived froe the LVF (presumably right hemisphere)
in the bése of‘gghfesponses. These trendé are -only marginally
apparent in the case of females viewing emotional faces. In the
case bf the neutral(R) faces, there ap;ears to be a sex
differencé Wita ,the yes responses only, with females mofe
accurate from the RVF, with a smaller trend for males in the
opposite direction.

In order to more clearly establish the site of this»fouf
vay interaction, separate analyses vwere conducted for males ané

females, and emotional(R) and neutral (R) faces. These are

available in Appendices AA (i), (ii), (1ii), and (iv) . When the
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P(1,55)

| C
Table 58

Hean Errors (Two letks) for Response x Visual Field x Sex x
Emotion (R) Interaction for Lateral Presentatlon Tachlstoscoplc
Pace Recognition Task

v - Males

_ Emotional (R) Neutral (R)
Yes LVF . 1.38 ' .73
RVF .74 : 1.07
No LVF .88 . « 83
RYF 1.50 «67

. ) Females ’

‘ Emotional (R) : Neutral (R)
Yes ~ LVF . 1.36 1. 22
RVF 1.15 «55
¥o ‘ © LVF 1.06 - 1.55
- RVF 1.21 ' 1.61

male and female subjects are analyzed separately, the response X
viéual field x emotion (R) interaction is pre;ent only for fhe.
males, F(1,52) = 6.48, p = .Oj@, and ﬁot the females, F (1,52) =
0.18,'p = .670. .¥hen the enoti;nal(ﬁ) faces are examined

separately, the response X visuval fleld interacticn is present,

4.07, p = .049, but absent with the neutral faces,

1}

F{1,49) 0.01, p .319. Taken togethér, this -pattern suggests

that the major site of thé resgonse X viswval field x sex x
eaotion(a),interactiog is a response x visual field x erotion (R)
interaction for‘the males, by which’elotional(ﬂ) faces.are
perceived more accurately from thé RVF on the yes trials, but
ﬁore accurately froz the LVF on the no trials. There is also a
smaller effect for jyes resp;mges ocnly, in which case the females
exkibit greater accuracy froa ghé RYF for the neutral faces,

vhile the males exhibit a smaller trend in the other direction.
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Analyses Using Rated Emotion on Central Presentation

Tachistoscopic Face Recognition Test

)

The purpose of these analyses.utilizing rated rather than

the a pricri definition of emotion was to atted@t to pipimize

"the confounding of finger pattern and emotional valence , and to

exanine laterality patterns using this opet&tional defipition Gf
emotional valence. Although these concerns are relevantroﬁlyfto o
the lateral preseniation variation of the tachistoscopic task,
the effect of this altered c%iterion of emotional valence should
be examined with the central ptésentation task only to ensure

that this did not result in major changes. The analyses of

variance c¢n the error and reaction time data from the central

face recognition test are available in Appendix BB(i) and (ii).

Apnalysis Using Rated Emotion on Errors for Central Presentation

Tachistoscopic Face Recognition Iest

The only effect which éUrvived the change in error terms is
the sex x CLEM interaction, F(2,103) = 3.49, p = .034. Ihe
formerly significant response x epotion effect has disappeated.
jew significant effects are a main effect for CLEM, F(2,103) =
3.43, p = .036, and a respoLse X emotidn(R) x finger pattern x -
CLEY (digit x emotion (R)' x CLEM) interaction, F(Z,103) = 4.32, p..

=

= .016.
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The cell_meinsﬁfor the main,éffect for CLEX are available
from Table’u,'Bimovets,nade»the mcst errors, fo;lowed by right
movers and then left nqvefs;‘altﬁOugh the difference between the
latter two groups is very small. InspeFtion cf the cell means
for thevdigit'x:emofiqh(R) ;-CLEH intgractionrindicateS'that,
with the exception of the Egght movers in the emotional(R)
condition,who,nov make fewer errors with the index.digit, the
~pattern -is identical to ihat just reported in the eguivalent
analysis of both sets of,érror data in the lateral presentation

variation of the task. See Appendix Y(i).

Analvsis of Variance Using Bated Emotion on Beaction Time Data

on Central Presentation Tachistoscopic Face Recognition Test

The two effects that were’statistically significant in the

previous réaction timeranalysis for this task both survivedﬂygggﬁ%;;ﬂf
changiﬂg error termgs. These are the main effect for CLEHN,
F(2,103) = 5.43, p = .006, and response type, F(1,103) = 58.09, .

p = .000. There are no other significant effects.
Sumaary of Results

The summary of the results will fcllow the sate
'organization'as presented in the Organization of Results section
appearing at the beginpning of the Results section.

1.Tachistoscopic face recognition test
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a. Error analysis
1)Central presentation

The major finding here was a sex x CLEH interaé;ion. The
CLEM effect for males was nénsignificant, while sigﬁificaht for
the females. For ihé latter group, bimovers npade the mqst
erroré, followed by right movers and then left movers: A
response x emotion interaction_was duevto the poorer.performance
of the neutral group on the no trials, relative tovthe other
three conditions.
2)Laterdl presentations o 7 .

(a) Analysis of errcrs over four blocks

There was a significant visual field x sex x CLEM
“interaction. For the males, left moversvand bimovér5'uere’m§re
accurate in identifying faces presented presented in the RVF/LH,
\‘vggreaé the opposite patterh was present’for right movers. For
tﬁé females, left movers were more accurate with faces presentead
in the LVF/RH, while both bimovers and right mover females were
more accurate with faces presented in the RVPF/LH. The CiEu'
effect wvas significant only in the LVF/RH.

There was a significant response x visual field
interaction. In the LVF/RH, ng trials were responded to more
accurately than yes prials, whereas a smpaller, but opposite:
patterr was present for the RVF/LH.

A resronse x sex X CLEM interaction was due to-the

differential accdracy of the yes and no triails as a joint

function of CLEM and sex. For males, left movers were more
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accurate with the no trials and right moveré more accurate on
the yes trials. For the females, left mbvers were more'accﬁraté
with the yes trials, while right movers were more accuratebon
the no trials.

The reéponse x emotion x CLEM interaction was due to the
differential accuracy of yes and no trials as a function of the
emqtional/neutral dimension for bimovers only. No trials uefe
worse in the neuytral éonditiqc, ard yes trials wvere, to a
smaller extent, worse in the emotional cohdition
{b) Analysis of error Ever tvwo blocks

There was a significant emotion x finger pattern
interactlon, strongest for the rignt movers, sho were more
accurate in the index condition with the erotional faces, and
demcnstrated the opprosite pattern with the neutral faces.

A digit x emotion interaction was present in‘that, only for
the neutral faces, fewer errors were nade Hith\thﬁ index digit.

»The respone x emction x Cign interéctiqn vas similar to
that reported over four blocks.

A resgonse X sex x empoticn interaction was primariliy due
to the females. FPor this group, yes and no trials were equally
dccyrate with the eiotional faces, but, oﬁ the neutral faces,
there were substantially more errors on the no trials.

‘The visual field x sex x emotion finger pattern interaction
is attributable to the malesS. LVF/RH superiorities were present
for male subjects in the erctional- middle and neutral-index

conditions, while RVYP superiorities were present for subjects in
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the emotioral-index and neutral-inde; condition.

. Although it failed to attain statistical significancé, a
tendency towards a tesponse x visual field x emotion x CLEM
interaction was described. For the ggrtrials,lthere wa#”ao
greater accurac} from the LVF/RH for the emotional faces and no
visual field differemces in the neutral condition. For the yes
trials, in the emotional condition, both left mover and bimovers
exhibited strong RVF/LH superiorites, with the right movers
demonstrating a ¥eakX trend in the other direction.

The response x visual field-interacticn, described in the
analysis involving four blocks, was.evident, though not
significant.
b.Reaction Time Analysis
Central Presentaticn

Two main effects were significaﬁt; The CLEM main effect was
due to fastest‘responding by left movefs, slovestlrequnding by
right movers, and bimévers”in betveen: A main effect for
response was due to accurate yes responses being fastef~£han
accuarate no respénses.
2.lateral presentation

A significant main effect for visual field was entirely due
to- the emotional faces, as reflected in a visual field x emotion
interaction.,Cohtrary to prediction, emctional faces were |
reeponded to slower in the LVF/EKH. Again, correct yes respomnses

were faster than correct no responses.
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There were alsc tvovinteractions invdlving finger rpattern,
a sex x epotion x finggr,patterh interaction, and a visual field
x emotion x finger pattern interacton, the 1atter‘due tc the
bimovers.
2.Co£relations between reaction time-and error data

The correlations betveen'thevgeéction time and both sets of
érror data were positive for the separate visual fields, and
both fields coabined. However, laterality indices derivéd from
the error and reaction time data did not even approach
significance.
3.Perceptual bias test

The cbmposite face made up of the halt-face that had been

in the subjects! LVF in the original photograph, was chosen

significantly mcre cften than the half face that had been in the

viewer's RVF. There was a tendency (p=.09) towardé a CLEN
effect. Left movers and bimcvers demonsriated a more prorounced
LVYF bias, relative to the right!movers\whose selection, on the
average,'represehted just aboye chance respondirg. ;
4.Free v;fw face recognition test

~

There were no significant main effects:or interactions.
5.Correlations between tachisloscopic and perceptual bias :
indices of laterality

For the males, correlations were generally positive for
botn emoticnal and neutral faces. For females, thete were
negative correlaticns with the emo£iona1 faces, pérticularly 50

P =

with the right mover females..

Cw

202



5. Correlatiohs between laterality indices and tests of facial
ability | o

Correlations reflecting an association betgeen LVF/RH biaé
and facial ability ali involve the neutgal faces, withathe
exception of an overall negative correlation in the left
nover—male Groug. Correlations reflecting an association between
EVF/LH bias and Letter performance all involve right mover
groupsgﬁ
7.Correlations between different measurés of facial processing
ability |

In general the tasks were positively co;relat;d, although
patterns exist. For correlations Letween the free view task and
both the lateral and central presentation tasks, the
relationship is most strong for the bimovers, followed Ly Left
movérs, with no relationship between the tasks for right movers.
.For correlations between the lateral and central presentatiomn
téChistogcopic tasks, pattecns\%re evident with the error daté
only. The correlations betWeen the two ta$ks are highly
correlated for the bimovers, and significantly, though
substantially less, sc for the right movers. In contrast, the
corréiation Roefficients for the left movers are in a mnegative
direction, though nct fignificant.. |
8. Emotion ratings of tachistoscopic facial stimuli by subjects

For both target and ncontarget faces, emotion ratings wvere

significantly higher for the a priori emotional faces.
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For target faces only, there was a significant sex «x CLE& X
emotion (a priori) interaction. For males, left movers rated the
emotional faces as more emotional thanm right mqgvers, whereas 'the
Ofposite pattern-was apparent for the females in the emotional
condition. For the neutrai taces, the main effect was for the
females, where female left movers perCeived‘the neutrdl faces as
less emotional-than with the left movers and bimovers.These
differences resulted in differenées among the six groups in
terms of the differentiation between thHe emotiocnal and neutral
faces, an indication of the success of the experimentél
maﬂipulation. Right mover females exhibited the most striking
diffenence between the two sets of faces, folloewed by left
mover—-nmales, bimover-males, left mover-females, bimover feﬁales;
and right mover males. ' [

There was a main effect for finger pattern for the combined
and nontarget'faces; largely attributable to a sex x emotion x
finger pattern interaction present in the nontarget and combined
.faces, though not negligible in the target ratings. This was dur
to the females in the erzoticnal conditicd, who rated the faces
in the index conditior significawtly higher than in the middle
condi tion. ‘

-~
9. Analyses involving emotion ratings

Correlations were examined between iachistoécopic

1atéra1ity and individuvally rated emotional valence of the

tfacial stimuli, separately for the target yes and no trials.

These revealed an opposite pattern of interaction for the two

204



response types. In the casé of'the Jes trials, the coefficients
were almost all negative indicating that higher emotional
”?,galencé was associated with relatively better pérfcrmance from
the RVF/LH. Invcontrast, the correlation coefficients with the
no trials were almest all pdsitive inﬁicating that higher rated

emotional valence was associated with greater relative LVF/RH

performance.

5

v |

An alternative analysis was done, utilizing the emotion
ratings as the criterion for assignment ipto epotional(R) and
neutral{r) groups, on the tasis cof a near median ;plit. The
analysi§ with’;gection time yielded a resp&nse’x emotion(R) x
visual field interaétioﬁ.'lgg trials on which the faces were
'rated as emoticpal were responded’fg\faster from theR§VF/LH,
resulting in a RVF/LH superiority for ;hese trials., There was
alsc a-résponse X sex X emotiorn(R) X ELEH interathon. For all
types of response x’eiotion{R) trials, left movers were fastest,
right movers slowest, with ﬁimovers usually in between. The:

' excéption vas the emotiona;(R) jes trials where, for the males,
left movers were slowest, right movers were fastest, and
bimcvers in between. -

The analysis of errors over four blocks did not yield
effects of interest other than interactions involving digit and.
finger pattern, described in the‘apﬁeniii;/ﬂith the ekception of

the prévidus response x emotion(a priori) x CLEM interaction,

all previous effects were maintained.
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The effect of ihterest in the anaiysis of errors over the
last twvwo blocks was a signfificant response x sex x visual field
x emotion (R) ;nteraction, primarily attributable'to males
denoﬁstrgting a RVF/LH superiority on the the emotional (R) yes
trials, and a LVF/EH superiority on the'enotional(ﬁ)jgg trials.
When gquivalent analyses of the central presentaion task

were done, there were no major changes in the results.
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IV. Discussion

Before discussion of the results can proceed, two issues
which may influence gheir intérpretation must be confronted. On
is the issue of responding hand and itc possible inter;ctioni
with visual field giien that only the riéht hand was used in the
present study. The cther is the finding c¢f unexpected o
inferactions of finger pattern ;ith the other variables. These
issues and their implications fcr the present study will be
. exasined first. The discussion c¢f the results will then be
o;ganized'acgording to the four original hypotheses and
predictions outlined in the introduction. This will be followed
by a-general discussion of the bhroader issues raised by the

present findings acd suggestions for future research.

Implications of Responding Hand

As noted in the Method section, at tﬁe time the research
vas designed, the literature strongly indicated that respoanding
hand did not interact withAéisual fieid in facial recognition
tasks (See footnote in Method section for a list of these
studies). In fact, as noted earlier, one study (Rapaczynski and
Ehrlichman, 1979) was conducted with the right hénd only on this

basis. ?fter the data collecticn fcr the fpresent study was
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underway, three articles were published which reéorted a
résponding haudox visual field interaction, consistent with
neuroanatomical patterns - the pight hand favoring a RVF/LH
superiority and the left hand favoring LVF/RH superiorities.
These were McKeever and Dixon (1981), Sergent (19§;a, Experiment
2), and Strauss and Hoscbvitch (1981, Experiment 1), a;though.in
the lﬁtter é€udy, énother experiment found a rgsponding hand x
visual field interaction }E)the opposite direction, that is ,
contrary to neuroanatomical corcnections. The majority of stgdies
which have appeared dufing this time period have reported the
more typical finding cof po such interaction . These are Sergent
{(1982a, Experiaments 1 and 3y, Sergent (1982bh, Experiments 1,2,
and 3), St. John (1981, Experiments 1,2, and 3), and Strauss and
#oscovitch (1981, Experiment 2). These represent all the face
recognitior studies during this time using a reaction tine
measure and all have used right handed individua?s. The o;hér
studies have used accuracy measures where resgonse choice is
indicated verbally.

The total body of research, then, favors the probability;
that responding hand did not bias the present results. However,
given the strong purity of the sample since subjects vith
familial sinsitrality were also excludéd, it wculd be cautious
~to keep 1in mind the qirectibn of the biasing, if indeed present,
and its implications for interpretation.

At this point in research, there is nc evidence indicating

that the biasing effect of using only the right hand would be
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C
an}thing;other than a linear,overéll biasingrtovards the RVF/LH.
Two of the hypotheses examined ian fhisrstudj were investigated
gsing correlations. These would not be affected by any
systénatic biasing towads one visualif;:}d since the
correlations would reflect relatively better performance of one
visual fieldyhemisphere'overﬂthe other.-TH%se two hjpoiheses |
concerned the ccrrelations tetween the perceptual—biés and

_ tachistoscopic laterality-indices, and the correlations between
laterality and. ability at processing physiocgnpomic stimuli; \
Predietions’involving sex X emotion ¥ visuval field interactions,
or any of their cosmbinations, are likewise not affected since it
is the patterns, not the absolute visual field differences that
are of interest. In cther words, the original ptediction that
emotional valence would augeent a LVF/RH superio;ity in females,
but not in males,can stilljte examined even if there is a

-

systematic biasing towards ome visual field. If abso;ute visual
field differences are of intéeest; the problem of int;fpretation
applies to the neanin;kof a no-difference c¢r EVF/LH advantage.
It could be argued that, uhen’only the right hand is ugéﬁ, they
might actually represent a LVE/RH advantage and no-differénce,
respectively. LVF/RH superiorities could,cf course, be tfﬁsted.v

However, this issue does not appear to fose a serious

interpretation protlem regarding interacticons of the variables

vith visual field. The final hypothesis ccmparing left movers
and right movers orn facial processing ability is unaffected

since it is the central presentation tachistoscopic task that is
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of concern here.

The conclusion reached is that using only the right hand
probably did not bias the results of the lateral presentétion
task. Hovever,'even if it did, it poses no serious )
interpretation prcbleas for the purposes of ihe Fresent research

questions.

The Problem of Finger Pattern

-
«

Aﬁ unexpected effect was the interaction of finger patiern
with the other variables. The obvious *interpretation of its
appearance in several interactions is its confounding with
ermotional valence as measured by the emotion ratings. When the

latter were substituted in the analysis for a priori defined

emotion, the interactions with finger pattern were replaced by

others. That the effect of finger pattern 4did not‘disappear when

the emotion ratings were controlled does not necessarily rule

out the hypothesis that its effects derived from its confounding

with rated emotional valence. This is because in the altermative

analysis, fingég¥@fattern would no longer be counterbalanced with

a priori emoticn. If the variance between the a priori neutrad

and emotional faces was not entirely due to their &ifferences fn .

emotional valence, the appearance of newv finger pattern
interactions would not ke unexpected. The proper analysis would
be to control fcr both rated and a priori emotion. This was not

possible because there were not enough subjects to carry out the
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analysis.”r
E The'anélyses indicated that some group differencegrin digit
accuracy were present. This could be attributed to chance |
factors, particularly in view of thejfmall‘cell frequencies.
Recurrent patteras in the various analyses also indicate tae
-presence of interacticns of response with emotion, visual field,
sex, and CLEM. These interapticns of response with the cther
variables together with some grbup differences in digit might
yield effects involving finger pattern, since the latter in fact
represents an interactién between response and digit.
Several attempts were made to identify a systematic
relatiornship between finger pattern and tﬂe other variables by
examining and compafing the interacfions in which ttkey cccurred.
Invariably, the hypotheéis‘under consideration would be
consistent with the finger patterrn interactions in some cells
but hot others. There may indeed have been systematic effectsn
occurring with finger pattern but thef Qere being clouded by
other variables also behaving in a systematic way. If ﬁinger
patté;n was varying systematically{ that in itself is of littl;
interest for the present investigation. The crucial éueétiohfis
whether this accounts for the other results not involving finger

pattern, which are of interest in the present experiment. If the

desigqxuas properly counterbalanced this would not be a problenm

. 4 .
since the variance of finger pattern would be a source cf error

variance, and would not systematically bias the data. The design
¥as counterbalanced across sex, a priori emotion, and finger

-~
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pattern.The blgbking oﬁ:CLﬁn‘resulted in'uﬁegual cell sigzes as
can be seen froa Takle 1,,but there chnot appear to be major
digparities in cell,giies.'furthefmore; an>anlysis of_variance‘
on CLEM ratio scores, réported in Table 2, failed to yield group
dif ferences even a;;rdaching_éignificance‘ The cell freguehcieS‘
are somewhat, but not subsfantially, mére uneven yhen'rated
emotion is substituted'fof a'ptioti’emotion, as can‘hé seen in
Table 49. Given thatﬁthe cell frequencies are Small, however, it
would be most conservative to restrict the interpretation only
to those effects or patterns that gecur tﬁroughout'the different
analyses. These different aralyses are'the analyses of variénce
utilizing the two opef@tional definitions of emotion (rated and
a priori), each utilizing diﬁferent error terms,‘and the
correlations. Some confidence can be p;aced‘in patterns of
results that emerge under different analyses-'In addition, main
effects or interactions should “not~be intergreted if they exist
toq;ther with higher level interactioﬁ; iuvolving finger
pattern. Since the higher level interacfion cannot be
iﬁterpreted, the lower le#el interaction could he misleéding.
With these reservations and gqualifications iﬁ mind, the
results will hov be discussed iﬁ tefgéjbf,the four hypotheses

outlined@ in the Introduction.



Aypothesis Involving a Sex x Emotion x Visual Field Interaction

et ey e - e

The original fprediction was that on the lateral
presentation task, males ﬂopld exhibit a greater LYF/RH
advantége than Qould females with the neutral faces. With
- emotional faces, hovever, Lboth would demonstrate a LVF/RH
superiority, due to the augmenting of a LVF/RH éijé\in the case
of females with emotional faces. .

The prediction was clearly not confirmed since the visual
field x emotion interaction in the reaction time data was
opposite to prediction, and did not involve interactions with
sex. When the data were re-analyzed using rated emotion, a
resronse x sex X emction (r) x visual field interaction was
present with eg&ors over twvo blocks, but 1t was the males, and
not fhe females, whomsrated erotion was interacting with
visuai field; |

Furthermore, the visval field x emotion inféractionrin the
reaction time data cannot be meaningfully interpreted because of
the underlying significapt visual field x emotion x finger
pattern x CLEM interaction. Eeferringj}o Figure 10, it éppears
that the visual field x embticn interaction is due to its
interaction with finger patte;n in the bimover atoup- The left
movels appear to demonstrate no substantial visual field x
empotion interaction, as reflected in their separate visual field

x emotion interaction, F(1,42) = 0.96, p = .333. Eight movers

likewise exhibit nc substantial visual field x emotion

213



<3

interaqtion, F{1,29) = 0.30, p=.589, 1in the othé; direction.

Hence, it would not be appropriate to discuss the two way visual
field x emotion interaction.

However, what requires explanation is ;hy the results fail
to replicate those of Subéri and McKeever, at least for the
females. The lateral presentation task was esentially a
replication of Suberi and McKeever (1977) and the facial stimuli
were taken ffom their set?{They used only a female samplé.
Pecall that Suteri and McKeever (1977) reported that females who
memorized emotional faces demonstrated a greater LVF/RH
advantdge in reacticn time compared to a group who memorized -
neutral faces, whose LVF/RH advantage in the latter case failed
to reach signifjcance.waence, what reguires discussion is the
failure of the emcticnal faces in the present study to be
processed fas;er in the LVP/RH relative to the neutral faces, at
least for females. This protleam will be approached bv exploring
factors that might bias the emotiocnal faces away from a LVF[RH
advantage.

This cannot be attributed to the exclusive use of the right
hand in the present design since this would nof alter the
direction of the effect. Oné wvould still expect faster
responding from the LVF/RH for the emotiomal faces relative to
the neutral faces.

There were some modifications made of Suberi and McKeever's
procedure. As ncted earlier, the photographs were retouched to

remove moles and to make the lighting mcre uniform. Pemoving
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discrete cues such as ®oles should theoretically have decreased
the likelihood of a RVF/LH effect. Making the lighting more

uni form, which was necessary only for the emotional } es, may
have attenuvated a LVYP/RH bias for‘face recognitipnflgzjge the
latter is correlated with ability in brightnesé discrimination
(Hanpay and Rogers, 197Y). However, the difference between the
original and retouched photcgraphs was small.

Suberi and McKeever dtilized an exposure time cf 150
milliséconds, while that used in the present study was 100
milliseconds. Also, the plaéement of the facial stimuli from
fixation were slightly more extreme than that of 5qberi and
McKeever ( the near edges éotrespcnding to 1.0 degree versus .5
degrees, respectively). These changes pight make the task more
difficult, and might favor the RVE/LH since such a‘heﬁispheric
c%ange—over has been demonstraked to occur as facial
discrimination becomes more difficult, such as when faces differ
on only one feature (Patterson and Bradsﬁau, 1975; Sergent,
1982a). From examination of the facial stimuli in the appendix,
it is clear that these stimuli are in fact much less
discriminable than faces tyrically empioyed in tachistoscopic
face recognition studies, primarily because the hair is covered.
Most of the studies osing photographs have included the model's
hair. The reasoning behind covering hair is that it eliminatés
the possibility of ﬁsing hairstyle as a discrete cue rather than
processing the face itself. It smay be,4however, that removing

hairdos significantly alters the difficuity of the task which
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might encourage a-discrete or analytic rather than global
processing of the face and mpay also remove an import;nt aspect
of a’face that gives if its social and emotional rroperties,
which may be related to its lateralization. Thus, the swall
changes made in the present design may have been enough for the
faces to be biased away from a LVF/RH advantage. It should be
noted, however, that acccrding to some researchers (Sefgent,
1982L), decreased expdsure time and greater retinal eccentricity
would increase the likelihood of a LVF/RH advantage because of |
the right hemisphere's advantagé in processing incomplete
degraded stimuli.

These factors, however, are not specific to the emotional
faces. Inspecticn of the two sets of facés in the appendix
suggest an cbvious difference between them. In the neutral set
all eyes are‘looking,ahead. In the emotional set, the eyes‘i
differ'in direction of gaze ard in ohe case the eyes are
semni-closed. Conceivébly the faces in the emotional set could be
identified on the basis of such discrete characteristics (in
fact, several subjects made comments to this effect), whereas
this would be more difficult with the more uniform neutral
faces, where the subject might be required to identify the face
more on the basisrof a globél impression. Van Mastright (1977)
reports fihdings which suggest that eyes are a major cue in face
recognition ihén faces are projeéted laterally in a
tachistoscope. Mcre importantly, Sergent (1982a) found that a

RYF/LH superiority emerged for faces differing in one or two
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features when the difference lay in the upper part of the

face,suggesting a top to bottom serial analysis of the stimuli
in the RVF/LH. Identificatiocn on the Lasis of discrete cqes
might Ekias a task towards the RVF/LH.‘These éour embtional.fageg
coéprised only one third of the emotional faces used by Suberi .
and McRKeever, who also used happy and angry faces (in ’
iudependeﬁt groups) . Inspection of their ccmrlete set of faces
indicates that th;s protlem of discriminable cues is
{’ﬁ,ﬂmﬁarticulagly a problem with the "sad" faces . It may be that
since, these faces comprised only part of their emotional
stiguli, it contributed less to their total effect. The only
inconsistency with this explaﬁation, however, is that Suberi and
HcKeever report that the "sad" faces prodﬁced the largest,
though not significantly so, visual field differences févoring
the LVF/RH. |
This raisés the important issue of comparability of the
emotional and neutral stimwli in face recognition tasks, along
dimensicns other than emotional valence. This is a problem when
emotional valence is’defiﬂed by different sefs of faces as in
the Suberi and McKeever design and that of Ley and Bryden
{1979) . This is difficult to control for, but might be'handiéd
by having Qairs of sti@uii rated in terms of discriminalkility,
or having them rated while viewed upside down (Koépman, 1981) 1
to detect the conttibution of factors other;than emotibnality to
their discriminability ratings.

. - o ——— ——— — —————

1Personal communication
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Safer's (1981) finding that subjects who were instructed to
verbally label the em§tions of the target faces failed to

demonstrate a LVF/RB dias raises another possiblity. The four

emotional faces were all interded to be "sad," but if orpe )
examines the set, it is obvious that althéugh the four faces
conveyed unhappiness, more subtle distinctions could be made.
Subjects referréd tcxthe’faces as "égd,“‘“miserabie,“ "couting,"
"in agony," "petulant"™ and "puzzled." This indicateé that there
vas enough variation for verbal labelling.

The five minute memorizaticn period, together with
opportunities to view the faces between blocks, provided ample
time for subjeéts to become familiar with the discrete features
and to learn to identify the ermctional faces on this tasis when
presented lateraIly, as well as to label them vertally. Recall
the research indicating that familiarizétion of fa?%i\through
photographs is related to switching the laterality advantage
over to the RVF/LH (Uﬁilta et al., 1977). Prcudfoot (1982) also
set out to bias her face recognition fask towards a RVF/LH
superiority by having subjects overlearn a small set of five
faces.

Hogeyer; this long familiarization period was common to
\both the present design and that of Suberi and McKeever. As
noted, discrete coding and vertktal labelliﬁg may have been
encouraged more in the present experiment because the *"sad"®
taces particularly lent themselves to such strategies. Another

possibility that camnot be ruled out stems from the subtleties
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and pressures of the expérimental situation. In this study,
immediate feedb&ck was given cn the two practice sblocks for
errors, as vell as an estimate of reaction time and errors at
the efd of each block. This was done because Dixon (1977) |
reported that the task was so difficult that it was necessary to
exclude 2f out of 89 subjects yhoSe error rates were above ten
percent. Suberi and McKeever (1977) gave feédtack after each
block for reaction tige only. Dixon (1977), ;ﬁé used Svberi and
McKeever's long familj rization period as wvwell as their
"neutral" sét of faces, provided subjects with immediate
feedback for errors throughout the session as ueli as
information about reaction times at the end of each block. It
may be significant that neither Dixon (1977) nor the present
study obtain the clear-cut LVF/RH findings of Suberi and
McKeever. It may be that the ismediate feedback for errors is
som2vhat aversive to subjectsdand<motivates them to reduce them.
-In this particular experiment, the researcher's impression was
that sutjects were bighly mctivated to reduce their errors,
which may have motivated them téistrive for cues or strategies
to aid in identificaticn. Also,/immediate feedback may provide a
shaping procedure by which the subjects can learn to identify
the stimuli by reliable cues. |

Suberl and ¥cKeever report that their Eignificant
interaction of visual field with emotion was a functjion of the
faces wﬁich had been zemorized (target faces). It is notable

that in the present experiment there were significant
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dif ferences in the emotion ratings/given tc these féces in the
form of a sex x emotion X CLEK interaction (see Table 46). This
resulted ig‘substantial differences among the six subject groups 
which, if one assumes the ratings were not entirely. due to
response biases among the different groups, suggests that the
success of the experiment;p manipqlation differed among the six

groups. ; ' N
¥hen the visual tield differences in thesé subject groups
were compared for the emotional and neutrai faces, it bécame 
apparent that fhe degrée to which the endtional group
demonstrated a greater LVF/BH Lias relative to the:neutral
jroup, bore an almost identical ranking to subject group
differences in emotion rating Eetween the’emctionalvand neutfali‘
faces. The ranking cf subject groups on the degree of
differentiation in emotion ratings to the a griori neutralrand /
empotional faces are as follows, f;cm nost to least: 1) female
right movers 2) male bimovers 3) male left movers 4) female left
movers 5) male right movers 6) female bimovers. The ranking of
subject groups on degree to which there was a relatively greater
LYF/RH advan;age on the emotional faces compared to the neutral
ones 1is as follows, from largest to smallest: 1) male bimovers
2) female right msovers 3) male left movers 4) female left movers
5) male right movers 6)7female bimovers. The rankings were
submitted to a Spearman Rank Correlation and r = .943, p = .01
(one-tailed). This is admittedly a Crude measure, but is

consistent with the possibility that the failure to replicate



[
tﬁe-reéults of Suberi and McKeever may be attributed to a more
successful experimental manipulation on-thekenotionai/neutral
variable in their female sémple. Thisvmight be due to
diffefenées iﬁ saeple composition.

This finding can bé integrated into the previous
discussipn. Because of stimulus characteristicsvof the emotional
faces which lend them to strategies of discrete cue utilization
or verbal labelling, possitly encouraged by the feedback
conditions of the exgeriment, they are riased towards a RVF/LH
advantage. However, if in a subject group there is a
significantly sfroager igpact of the émoticnal faces, this will
Ve . ‘

cause them to be preferentially stored in the right hemisphere

24

(this is Suberi and McKeever's interpretation of their effect),

and kence more easily recognized ;;om the LV?/ﬁH relatiéglfo the
.neutral faces. ; B -
Although the present study failed to clarify the
‘interaction of emotional valence and visual field as a function®
of sex; other interesting patterns are evident. A recurrent
pattern that rums through tgg'several analyses are an
interaction of visual field and respoﬂse as ‘a function of
emotional valence. The two-way visual field hy'response
rin;eractipn illustrated in Figure 3, is present in all analyses
of variance involving errors. 1t is due to the ng trials being
resgonded to more accurately than than the yes trials in the ‘

LVF/RH and yes trials being.responded to more accurately in the

'RVF/LH. Although this interaction is_%ot present 1in the a priori



reaction time analysis, F(1,104) = 1.28, p = .260, when one
examines the yes and pg trials separately (see Appendices
R(iv),(v)), the visnal field effect is signficant for ﬁhe yes

. trials only, F(1,104) = 4.61, p = .034, while negligible for the
no trials, F(1,104) = 0.26, p = .612. There is a‘repoﬁse X
emotion(R) x visual field interactibn in the reaétionvtige data
wvhen rated emotio£ is substituted fo; a pridri emotion. As
rillustrated'in Figure 12, this is attributed to‘emotidnal(a)—xgg
faces beiﬁg recogﬁized faster from the RVP/LH. A similar‘
iﬁteractiqn of visual field as a joiant funciion of emotion (R)
and respohseris-eyident in the error analyses. In the a priori
error analysis cf errors over two blocks, there is a tendency (p
= .089) towards a tesponse X visnal field x eﬁotion x CLEM
interaction, as illustrated in FPigure 7. Emotional(R)-yes trials
are responded tc mcre accurately froq the RVF/Lﬁ, while
emotional (R) no t;ials are responded to more accurately from the.
LVF/RH. This pattern appears cnly for leff moversrand'bimovers.
The same pattern energes in the error analysis over two bibcks
using rated emotion in the form of a response X sek X ehotion(R),
x visual field interaction, as illustrated in Figure 14. For
males, emotional(Rk) faces uete idertified more accuratelyAfrom
the RVF/Lﬁ in thé case of yes trials, with a greater aécuracy\
from the LVF/RH in the case of emotional(R) po trials. This
pattern is in evidence from a ccmparison of Tables 50'and 51,
vhere correlations Ltetween rated emotional valénce and degree of

LYFP/RH advantage for the yes and no trials were negative aand
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pcsitive respectively. Although the specific pature of these
interactions ia terms of interactioné with sex and‘CLEH are not
consistent, prclkably due to the various sources of erroi in ther
data plus the different error terms in the two sets of énalyses
of variance, the pattern is clear. The factor of emotional | -
valence interacts ﬁifh.visual field in opposite diréctions for
yes and po trials.

That stimuli on yes trials should be recognized more
éccurately or quickly from the RVF/LH is entirely consistent
with the previous discussion of the effect of familiariiation or
overlearning on laterality patterns in face recogniticn. In this
particular design (as in that of Suberi and McKeever), yes
trials represent the viewing of target faces, which were thé
ones allowed the lcrg ;eriod’of familiarization and
overlearning. This would allow subjects an ogportunity to
develop aralytical énd/dr verktal sfrategies for detecting then.
There are other explanationé. Sergen£ (1982c) interprets the
differentiaton between the cerebral hemispheres mnot so much in
teras of an analytic/holistic dichotony, but rather on the
different capacities for sensory resolation in the two
hemispheres. The left cerebral hemisphere is most efficient vhen
more defined stimuli are availatle or required for a certain
task, whereaskthe right cerebral hemisphere is at an advantage
when the stimulus informaticn 1s more degraded. The long period
of familiarization would allow the target stimuli to ke well

&

defined vhereas: x/

L
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the preferential tuning of the right hemisphere to the ,
low frequency contents of incoming information may give
this hemisphere a special role no¢ only in preliminary
processing of a visual stimulus but also in®he initial
stages of learning and familiarization with novel
informatiqn {(1982¢c, 31268)

This is consistent vwith the finding that in the error
analyses, no trials were more accurately’idenfifiéd f:bm,the
LV{(RH. In this particular experiﬁent, subjects! exPOSﬁre to the
nontarget faces wvas onlj brief tgbhistoscopic exposure and‘hence
would allov. less op;ortunity for develofing identification-
strategies based upon discrete cues or verbal labelling. The
sub ject woﬁld need to relyron grasping a total glctal impression
of the stimulus. Most studies on face recognitior do not
denonstiate an interaction of response with visual field, but
when they do it'is gsually in a direction oéposite to that of’
the present study (Pattersbn and Bradshaw, 1975). .This has been
attributed to fhe holistic fprocessing usually being involved in
same responséé relative to g;;gggggg respbnses, where serial
processes are ccnsidered to be noré often utilized. However, in
most‘face recogniticn studies, yes and no are not confounded
with greater and lesser familiarizatiop as in the presént
design. Uswvally, ncne of the facialrsgimuli have been seen free
view (St. John, 1981), or all the stimuli have been previously
seen for the same period of tisme (Strauss and Hqscovitch; 1981) .

A surprising finding is the interaction of the response x
visual field pattern with emotional valence. The finding that

emotional faces vere more accurately identified from the LVF/RH_
AN

in the case of po trials in the error analysis is ccansistent
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with the previous research where greater~emotionality of fa¢ial

-~

W

stimuli is associated with greater LVF/RH adVantage over neuttél
faces. This is alsoréonsistent ﬂi{hrthe inference that'iprthis_
particular design, it is the'nontérgét'gg>facés that may be more
comparable to the previous researchr(é.gaLey'énd Eryden,;1979)
in terms of familiarization of the stimuli.raouever, the gréater
RVF/LH advantage 6n the yes trials fof emotional faces, rélative‘
to neutral ones in both the reaction-time and error:data,riébneﬁ
and unexpected. Recall Safer's k1981) finding that*uhén subjects
were instructed to verkally label the emoticnalreipreé¥10n on-a ™
face, the LVF/RH advantage ibfieéotional faces faiiéd tb eheﬁee;A
Although in the present experiment subjects were not instructedvv
to verbally label the faces, there was enough variabilitj in the

faces sg that this could be done. It is also reasonable to

conclude fhat the moré\gaotionally'distinétive a face is
N, ~ . :

perceived to be, the ::§;gr it is to code it verbally. And, of
course, there would be more Qppbrtunityvto do so in the case of
familiar than unfamiiiar faces, particularly if one is searching
for cues or strategies with which to identif¥y then. fhus, ihe
consistent‘findings of repsonse x emotion x visual field
interactions is not at variance with the theoretical premises in
the literature. C;fo | . |

Again, what is puzzling is the lack of continuity with
Suberi and ﬂcKeevér (1977) who report that, althoﬁgh yes triais

vere significantly faster than po trials, they did not interact

vith the other-variables. One possibility may be the lesser
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#
‘the failure to use the left hand. ' -

tendency on the part of their«subjects, for reasons discussed
earlier, to rely on discrete cues for the identification of the
stimuli. Also, Suberi and EcKeeéér (i977) did not utilize
subject ratings of the faces, apd the response. x emotion x
visual field lkteractlons in this experiment were more prominent
when the epoticn ratings wvere utilized to define the
emrotional/neutral grougs. |

The failure to find a LVF/RH advantage for the emotional (R)

no trials in the reaction time data is somewhat surprising given

the positive correlations of Table 51. This ®may be because the
effect itself is swmaller, or it may be due to some hlaSlng

towarys a RVF/LH advantage in the reactior time data because of

.Y

Although the study failed to confirm the prediction of
greater emotional valence being required in the case of females

in order to activate a right hemispheré advantage, there was

. sqée suggestion that lesser emotional valence was associated

vith greater difficulty in identification of unfamiliar faces.
There was a response’x séxvi emotion interaction for errors aver
two blocks for both the a priori analees and the analyses using
rated emotion (see Figure 6)T1n both these interadtions,pthe

greatest number of errors was fcr females in the neutral faces

on the po trials.

]
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Comparison of CLEM Groups on Facial Processing Abiltiy

The prediction regarding the above hypothesis was that left
govers would res?ond significantly faster than right movers on |
the central presentation tachistoscope face recognition test,
and that there would be no difference on the free view test.
Both these predictions were confirmged. This was to.béf\
interpreted»as indicating that on-the free view task alternpative
cod%ng étrategies were available. On the other hand, brief
tachistoscopic expcsure uéuld favor a more global, holistic
style of processing, hypothesized to be more typical of left
movers than right movers because cf the greater role of the
right hemisphere in the cognitive processing of the forher
group. The faster reactibn times of the left movers is also
consistent with Sergent's conceptualization of the right
hemisphere as an Mearly" processor (see'Sergent; 1982c for her
research suggesting this ;nterpretatiOD). She peans by this that
the right bémisphere is better equipped to process the diffuse
degraded early input of stixuli, whereas the superiority of the
left hemisphere may emerge at later stages when méfe refined
cognitive processing is possible. If left movers were atle to
identify the face from the less complefe iiformation available
at an earlier stage~of processing than were the right movers who
=2ight neéd to process the visual trace further before a décision
could be made, this would be reflected in faster reaction times

for the left movers.
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A finding that was not specifically ﬁredicted but is
consistéﬁt with the CLEM theorj vas the tendency (p = ,09)
towards d CLEM effect cn the perceptual bias test. Left movers
and bimovers demonstrated a greatér LVF biag on thié test than
did right movers, whose respoﬁding vas, on the average, just
above chance, This provides an éxcellent example of the
‘interactign betueéh task demand§>and individual—trait
hemisphericity. Superimposed upon the overall LVF bias
demcnstrated by the subjects were variations among the CLEM
groups.

Together, fhese two finaings,offer'further construct
validation for\ige trait hémisphéricity intecpretation of CLEN.

There are, Aouever, soge less clear cut findings. Oqe is
the sex x CLEM interaction with errors on the central
presentation task. There was no Significdni CLEN effect for
males. For the females, t;e:mbst sttikingVeffect wés tﬁe—poor
performance of the timcvers, together with the Qreater-aceuracy
of the left movers compared to right movers. Altbohgh CLENM
effects vere not srecifically preéicted for the error measure,
the finding for the females woul& be ccnsiétent with CLEM |
theory. What is inconsisternt is the sex x CLEM interaction on
“the error measure in the absence of such ap interaction on the
reaction time measure. One consideration might be that on the
central presentation task with a 3.08% error rate, an accuracy
measure might not be particularly sensitlﬁe.AAnother difference

is that accuracy and reacticn time measure similar bQ{JEQ’/
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identical processes. This is evident from the présent study in
the error and reaction{time data. There ﬁaz no signifiqaht.
dif ference in fhe overa ; accuracy of the yes and no trials in
contrast to awlarge main effect for sbeed of processing-‘The‘
finding"that a judgmént of same is faster than a judgment of
different is a consistent finding both in fhe face perception
and information prccessing literatufe (gamber, 1969); It must be
remembered that accuracy measures reflect whether or nét the
correct decision was reached, and décisions can te reached
through different strategies., Reaction time, however, measures
how qni&kly a correct decision is reached and may thebeforé
illuminate differences in processing styles or the stages at
which information is beigg processed. They should, to some’
exteﬁt, be positively correlated in a tachistoécopic procedureA
.since strategies requiring a longer processing time are also
less likely to be accurate in the long.run since the visual
trace declines rapidly with tine. However, in a task with a
3.08% errotarate, reaction time is clearly the measure of
choice, particularly when hypotheses are being testéd, as in the
present study, that deal with subtle differences in information
processing.' | |

The argument could be pade that without the demonstration 
of an overﬂli LVF/RH advantage in the lateral rresentation task,
- there is nc¢ convincing evidence thatdtﬁz central presentation
task is in fact a "right hemisphere" task. Or that, at tbe‘
least, one might exrect ingﬁ}actions of the CLEM groups*alohg

AN
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the dimensions of eﬁotidnal/neutral or yes/no consistenf with
the laterality différences demonstféﬁed'dn the'latétalr
presentation task.? However, this is only if one assumes that
identical strategies uére Being uthized'in'both‘tasks. Despite
the positive correlaticns befwéen the tio‘taSks on reaction
time, there vere‘several iﬁdications,ihat the tasks were
different. For cne, there.wasvho‘CLEﬂ maiﬁ effect in fhe lateral
presentation task togetaer with a substantial effect on the
central presentation variation. The task was easier;as reflected
'in the lower error rate, which would not necessitate or
encourage the use of discrete cues fcr recoénition. Despite the
gréater ease of the task because of it more central placemernt,
exposure time was considerably shorter (60vmilliseconds) which,
according to Sergent, should invcke the special advantage of the
right hemispherérin %rocessing diffuse information.

The crucial difference is the central viewing, with the
more natural presentation cf the stimuli to both visual fields.
One can justifiably argque that it is on this task, rather than
one involving the artificial seraration of the hemispheres and
its unigu€/£g§k demands, on which the more typical cognitive
strategié% of individuals will emerge. Correlations between
these twé tasks might indicate to what extehé}the lateral
preseﬁtation t;skijas related to the more typical cognitive
proceséing of each CLEM group. Although the cerrelations iith

—— —— T ———— o —

2It should be noted that if the exclusive use of the right hand
in this study did Lias the reaction time data towards the
RVF/LH, then if the left hand had been used as well this
objection might not exist.
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the reaction.timé data were uniformly jositive, thé patterns inéf},
the error data are meaningful. As described in the Results
sectidn, the correlations were largest with the bimovers,.v
substantially less so though significant fot:the right moveré, 
and in a negative direction for the left movers. The highésti
correlations tor the bimovers are uhlikely«to be attributed to
their higher error rates and hemnce greatér vériﬁbility onrthe i
central task, since right movers and left movers have only a
small difference in their error rates on the Centr&l taskvyet.
their correlaticn coefficients with the lateral presentatibn -
task are éoﬁsiderably different. The pattern of correlations is
consistent iifh CLEﬂbtheory. Since, aécording to the CLEM model,
bimovefs rely on fhe twvo hemispheres about equally, théir
typical cognitive functionihg wculd be least disrupted'by a task
that engages each heéisphere separately. The right govers would
demonstrate some relationship between the two ‘tasks because of
the task demands of the lateral presentatiog task thch involved
a considerable degree of RVF/LH and analytic, serial processing.
On the other hand, for the“léft movers, the task demandg
required on the lateral presentation fask would ke unlike their
typical cognitive processing. The CLEH'model does allow that-the
cognitive strategies of the CLEM groups can vary from their
tyéical style when the task demands are high.

Thus there are several indications that the lateral
preséntation task involved different task demands for optimal

performance than did the central presentation task, and
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therefore the failure to demonstrate a LVF/RH advantage on the
former does not invalidate the original interpretation applied -

to the CLEM differences on the central presentation task.

@ -
£

* Perceptual Bias and Tachistoscoric Indices of Laterality

The a priori intention was to examine correlaticns oﬁly for
the totai sample or , at the most, separate correlations for the
emotional and neutral faces. This was also the case with the
hypotheses relating laterality patterns fo facial abiiity. The
separate subject groﬁp correlations were conducted only when the
presence of un@erlying interactions became apparent. Given'this,
to examinekonly total sample correlations would be misleading.

P

This in turn created the prcblem of calculating numerous
correlations, which would invite chance tactors to operate. This
is not a trivial prcblem. Hence, it would be Legitizate only to
interpret patterns evident in the correlations, rather than.
individuoal coefficients thepselves.

In viev of the previous dicussion of the resronse x emotion
¥ visﬁal field interactions and the task demands of this
particular lateral presentation‘task, it seems surprising that
any positive relationships emerged at all Lketween the perceptual
bias index and the tachistcséopic laterality index. The pattern
that emerges fros inspection of Tables 33 and 3% is that of

generally positive correlations with males for both emotional

and neutral faces. All sigpnificant negative ccrrelations are

1
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with the females with the esotional faces, particularly in the
right hpver group. Thus, the pattern is one of either positive
or‘no cérrelation, iith negative correlations aﬁdng fermales with
the emoticral faces,'particulafly in thQﬁQaserof right movers.
That the laterality indices of the emoticnal faces should
be wmore negatiQely related tc the perceptual bias index is not
surprising, given their interacticn with respconse and visgal
fielﬁ.vThis, in turn, was interpreted to be in part dué to fhe;r
greater verbal and discrete cue codability under conditions
allowing for‘faiiliarization. However, ihy the 1a£e[ality
patterns on the emotiocnal faces should be pariicularly
negatively reléted to the percerptual bias indices for females,
especially right movers, 1is not cleapf ﬁjwm
At any rate, it is obvious that the»perceptual biés index
cannot be cobs;dered as a simple-substitu;e'for the
gachistoséopic indices of laterality. This is due to the
instability of the tachistoscopic laterality measure as a
function of amount and type of previous exposure with the faces
as well as specifié attributes of the facial stimuli themselves.
It may well be that the perceptual bias task can be considered '
as a substitute for a particular procedural variaticn of the

tachistoscofpic paradige with certain sets of faces. But this

hardly constitutes a substitution for an experimental paradigm.

(-
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Laterality and Facial Ability

The question as originally fcrﬁulated - ié a t§pe gf
éérebral organizaticn for ceretral processing related to overall
abilipy? now appears rather naive and simplistic, in view df the
above discussion. The question should be iephrased in terms of
what measure of laterality, and what part'cuiar measqreskof
facial ability free view,'tachistoscopic ateral presentation;:
tachistoscopic central presentation, famfliar faces, unfamiliar
faces, emotional faces, neutral faces?

Hevertheless, an attemrpt will be made tc¢ interpret the
patterns of correlaticns. One pattern prominent from exawination
of Table 3é is that the significant negative correlations (Hhich
reflect a positive association between LVF/RH Lkias and tetter
facial apility) all involve subject groups using neutral faces.
The oneuexéeption is the overall negativé,correlation~uith the
left mover-male group. In ccntr&st, the positive correlations
(réflecting a positive association between RVF/LH bias and
befter facial ability) all involve the right aéver groups.'The
same differentiaticn between the emoticnal andrneuttal‘faces
appears again. That a LVF/EH bias is qore likely to be /(
associated wvith better perfecrmance on the neutfa% facés is-
consistent with the fact that, unlike the emotional faces in
some conditions, they were not to the same extent identified
mrore accurately or quickly froﬁ the RVF/LH. This in turn may

have been due tc particular stimulus fharacteristics which made
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verbal or discrete cue coding less available for them than fdr
the emoticnal faces. | '

Thus,'there may be some_guardédvsuppbrt for the.bélief that
'a LVF/RH bias may Le related td better ahility ir general in
processihg physiognomic stisuli, at least for some porulations.
This would paral}el McGlone and Davidson's (1976) conclusion
that a EVR/RH advantages in processing visval-spatial tasks are-
related to an overall advantage for visual—spatial processing.

That the opposite relationship appears to be present for
right moVets is'interesting. It may be that one's performance on
face recognitior tasks is best if one's strategy is consisfent
with ope's typical cognitive style (or hemisphericity) or areas
of strength. This méy explain why the.bimovers performed worse
dn the accuracy measures of both tachistoscopic tasks. CLEHM
theory, és now formulated iq relaticn tc bimovers, would
identify this group as the one with the least consistenf

cognitive style.

Gereral Discussion and Suggestions for Further Research

The findings and problesms encountered in this study raiée
broader issues. |

One concerns the validity cf the'tachistoscopic procedure
for Envestigating laterality differencés‘in face recognition.

Research prior to this study suggested that laterality measures

could be manipulated by varying the nature of the stimuli and

1N
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task denaﬁds. These problems are evident in this study. Some
effects (or their atsence) could be attributed to idiosyﬁcracies
in the phogbgraphs themselves. Aithough the iséue of }amiliarity
with the facial stinuliihad been addressed before, what is
particularly siggificant in the present study is the interaction
between fémiliari;y and emotion ip altering 1aterali£yvpatterns.v
This warrants serious concetﬁ sipnce the fole of'emotionél N
valence\is considered at this time to be a major modecéting
variable in the laterality patterns for facial recognition. If
this factor interacts with cther procedwural detailé of the
tachistoscopic procedure and these are not contrclled for.of
identified, the findings derived fronm tachistcscopic'proéedures
could be misleading.

In addition, variables such as exposure time and size g!\
visual angle subtended by the stimuli have been onstr;ted to
alter laterality patternsv(Sergent, 1982b) . Another proklen sith
tachistoscoric proéedures,’specific tc those using reaction timé
measures, is the ccncern. that errors.be képt to a minimum. This
’has led to the commcn practice of discarding =ubjects vhose
error rates exceed some arbitraxy cutoff, usually 10-15%. This
vas planned’for the present expériment. A frequehcy distribution
of errors wWas plotfed Wwith the intention of eliminating subjects
vhose errbr rates fell in the extreme tail of ;he distribution.
Cn this basis, seven subjects were to be eliminated. Howvever,

the decision was reversed when it was realized that the seven

subjects included oply bimovers and right movers, and to
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eliminate them would have biased the uneven distribution of CLEM
groups even morLe. Given the presence of séveral interactions
involviné CLEM, this suggests that the fpractice cof eliminating
sdbjects with the pcorest accuracj may hkias redction time
tfindings in a systematic manner. j

The ultimate issue is cne of ecologicalrvalidity in terums
of vhat is actually yeant by face recbgnition. The
‘tachistoscoric procedure may remain é useful device for
information procéssing purposes, but to what extent and in what
aspects its use in face recognition research relates to facial
processing in real life or e#gn meﬁia eﬁcounters should be
examined. Wote that different patterns emerged even betvéen the
iateral'and'centrgl presentation variations. Qne important issue
differentiating natural from lahpra;ori face recognition is that
0of intentional versus incidental learning. In real 1ife‘énd
media enéounters_individuals dc nct set out to memorize faces,
yet the capacity fcr face recognition appears enormous.lPerhaés,
then, different processes are involved in patural versus
‘laboratory face reccgnition. Opne area of*investigation might. be
to correlate various laboratory tests of facial recognition with
some more ecblogically valid ériterion, for exasmrple, situationér
in which the incidental learning of faces éould ke measured. One
migﬁt evén start with individuals who report "I never forget a
face." This, of course, would probably require controliing for
broader variables such aS'pefsonality or social intérest, bat if

these are relevant to naturally occcuring face perception, they
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should not be overlooked. Tc some extent this issue was touched
upon in the present experiment by examining the correlations
between the tachistoscopic procedures and the free view test,

Reive correlations are encouraging.

and the generally ros
However, it is not clear to what extent these measures relate to
the incidental learrning of faces. THe instructions for the fréék
view test were vague -"1'd like you to get to know these faces
during the next 45 seconds.™

. The practical limitaticns of the tachistescopic prbcedpre
can be overwhelming in terms of time, eguipment, and subjecf

: : ¢

selection in designs requiring large numbers of subjects. Given
both their practical and thedret{pal probleass, one area of
investigation might be to explore the possibilities 0f the
perqutual bias test as an alternative measure of lateraiity.
Tts consistent findings thus far are encouraging when ccmparedk
to the more unstable findings of tachistoscofpic studiés. Aiso,
its task demands seea intuitively to resemble natural facial
processing more than)the tachistoscopic precedure since it does
not require subjects to actively set out to memorize faces. Some.. -
of the resedréﬁ questions presently being explored might be o "(
adapted to a percegptual bias paraﬂign. For example, the role - cf
emotional valence could be explored bz vérying the emotionality
of the faces used and investigating whether this enhaﬁces the
LYF /3R gias. This is similar to, but not identical with, present “~

research being carried out with chimeric faces (Caapbell, 1978)

vhich examine whether the ée:ception of a face as emoticnal
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verles with the v1sual fleld ln which the elotlonal expre551on ~
(for example, a smile) is placed. A partlcularly useful
appllcatlon of the perceixual b1as test llght be 1n‘
developnental research uhlch thus far has utlllzed only ‘the
tachistoscopic procedure. This Hould eilmlnare thevprobleﬁ‘of '
lsustaining the interest anq,coﬁceofration,of'youhgiéhiidreo,,'
which is éreseot vhen the tachisrosoopic paradigm'ie used gith
ethis populafion. Certainlj the:perceptoallbias‘procedure,.1ike;
“the techistosccpicrone, would have its problens andrlimitétionef'
ﬁovever, its liiite and poSsibilities sﬁould be explored. |
Another’area uarrantiog furtber iﬁvestigatiou is the
interaction of CLEM vith sex. These 1nteract10ns are evident
throughout:fhe study, and have been reported elsewhere (Horettl,
1982). It'wooid seen that the construct val1d1ty of the trait.
hemisphericiﬁySmodel is secure enough at this pointyfo permir
finer elaborations of thevtheory.' |
The:reaniog,of the bimover category warrants further ~
in#estigatioo. Therpattern of resuitsrin the present study’
indicate thar bimovers are not reloted»in a sinple linear
fashlon to left and rrght movers, but are a dlstlnct‘group in  :
thenselves. There ie ‘some suggestlon fron patterns in the
results thar glghtﬂrovers Rray be a dlstlnot,group;-wrth 1esse
dif ferences between left lojers dnd binovers;_HoueVer;rhisvmajo'
be due in part to the general bias in the preseht saméle to‘ieft‘
CLEMS so that the bimovers in this study may be more "left"'thao

*rright?, Also, the allgnment of the bimover grouv ulth the other

ot st
-
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A tvo groups seemed often to vary as a function of both.sex and
\/:he elotional/neutral'quensionf

Finéily, it should be noted thét {he fresent findings were
collected on a'rather’puré group - right‘handérs with no
familial’sinisttalify. Generélizations to other pophlations

should be made cautiously.

vt
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Appendix A ‘ v
7 ©  The CLEN Questionnaire 7
1. What is the meaning off the proverb' a watched Fot never
boils. -
2. What.is the meaning of the proverb it is an i1l wind that

" blows one good fortune.

—

3. Make up a sentence using twc forms of the same verb.

4. Tell me two verks beginning with "N™".

5. What is the meaning of the proverb: a poor worker tlames his
tools. _ ' : '

6. Spell "therapeutic®.

7. what is the meaning of the proverb' call no man happy till
he's dead. e

8. List two adverbs. T‘“ . ’
9. What is the meaning cf the proverb: lend your money and lose
your friends. ‘#/ , :
10. What is the meaning of the proverb: more than enough is too
zuch. , * N ,
11.List two prepositions. ’

12. ¥hat is the meaning of the prcverb: words should ke weighed,
not counted. 7 :
13. What is the meanlng of the proverb he is rich who has few
vants.

14. Define inflation.

15, What is the meaning of the proverb: a rolling stone gathers
no mOSS.

16.Make ur a sentence using twc adverbs.

17. Tell me two verks beginning with "R™.

18. What is the meaning of the proverb: tie hardest work is to
jJo idle.

19. What-is\the meaning of the proverb: what saddens a wise nan
gladdens a fool.

20. Define the word "economics".



Appendix B({i)

Facial Stimuli: 1) Emotiocnal 2) Neutral
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Appendix B (ii)

Facial Stimuli
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Appendix C

Percertual Bias Test




Emotion Rating Sheets:

Appendix D(i)

1)Perceived 2)Subjective

_ Please rate each face on the following scale in terms of how -
ruch enotion you perceive in that face. That is, how emotlonal
does the face look to you? :

6

3 g g n
1 L N 1 i | 3
‘ Face Face
looks looks
neutral, extremely
unenotional emotional
. 7 ral § ¢ 1
K 3 Yy 5 6 7
i Y 1 A | i
{ - 3 i 5: 16 Vi
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Eloticn’aating Sheets

Appendix D(ii)

- Please rate each face-on the amount of emotion it arouses in you.
This emotion can be positive, negative, or of any type. Whatever the
emotion it arouses in you, just rate the amount of the emotion on the
following scale. '

{ 2 3 5 6 3
— i K 1 1 1 )
I feel ' Face
nothing arouses
when I ‘an extreme
look at emotional
this face reaction in me
! N 9 3 4 £ 6 ?
. 1 )“‘l R '} A Y §
\
R
I .
b N 4 5 6 ?
& L I} 1 yi 4
<
=
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‘Appendix B
Table 4
Errors for Sex x CLEM Interaction on Central Preéentation

‘Tachistoscopic Face Recognition Test .

»

.

" Left Movers Bimovers Right Movers
i Mean 1.00 - 1.00 - 72"
Males (sD)y - (1.02) (1.61) (-67)

N (25) (21 . {18)

ean .56 1.89 . 1.05

Females (SD) (- 77) (1.79) (1.02)

N - (25) (g . (19)

»
N -
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Appendix F (i)

!

ANOVA for Males only on Errors on-Central Presemntation Pask

Source

Emotion
Pinger
CLEM
EF

FC
EPRC
Error

Response

RE

RF

RC
REF
REC
RFC
REFC
Error

SS

1.01
0. 14
0.55

0.09.

1.75
0.22
0.00
36. 16

1.21
1.39
3.05
0.04
0.03
0.69
0.04
3.81
38.15

o
ey

152

wn

NMNNNRN o -

(LS S I ST QN NS SN

260

s

1.01
0.14

0.28--

0.09
. 875
0.11

0.00-

0.70

1.21
1.39
3.05
0.02
0.03

- 0.34

0.02
1.90
0.73

1.45

0.21
0.40
0.13
1. 26
0.16
0.00

1.66
1. 90
4.16
0.03
0.04
0.47
0.03
2. 60+

Prob.

<233
+650
674
-717
.293
-856
- 996

<204
<174
.046*
-975
.836
-628
-974
0.05



Appen@ix B(ii)u‘

ANOVA for Fesales only on Errors oﬁ.Centtal Presentation Task

" Source : SsS DF NS l} _F . Prob..

Emotion - 0.12 1 0.12 0. 16 .689
Finger 0.04 1 0.04 0.05 -826
CLEN . 6.92 2 3.46 . #.65 - «014%%
EF 1.26 1 1. 26 1.69 <200~
EC” ' 2.22 2 1.11 1. 49 . <234
FC 1.10 2 " 0455 0.74 . '
EFC =~ 1.58 2 .0.79 1.06 » .ﬁ%;ﬂ
Error 37.96 51 0.74 - :
Response 0.95 1 0.95 1.10 300
RE . 1.68 1 1.68 1.94 =170
RF 0.20 1 0.20 0.23 632
RC 0.47 2 0.23 - 0.27 «765
REF 0.70 1 0.70 0.81 .372
REC 2.86 2 1.43 » 1.65 «202
RFC 3.12 2 1. 56 1.80 «175
REFC 0.00 2 0.00 - 0.00 - 999
Error 4y,20 51

. 867

\
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" Appendix P (iii)
Brrors for Emotiom x CLEN .Teadency in Error Analysis on Central

Presentation Task

) Emotional
LH BT RN
¢ Mean .76 B 1.05
(SD) (-32) . (1.13 (-94)
§ 25 19 - 20

s Neutral
LN ) BI RM
Mean . .84 2.00 ' .70
{SD) ' (.94) T (2.00) (-77)
. 25 ‘ 21 | 17

~.
N
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Appendix G

‘Table 7°

Errors (Four Blocks) For Viﬁgai Field x Sex x CLEM Interaction

on Lateral Presentétion Tachistoscopic Task

LVF

Nales RVF
Combined

RVF-LVF

N

LYF

Females BRYF
Combined

RYF-LVF

i}

Mean
(5D)
Mean

(SD).

Mean

Mean

Mean
(SD)
Mean
(sD)
Hean

Mean

2€3

6.32

(4.63)
5.68

(3.98)



Appendix H(i)

(J

M

AFOVA for Males Onmly on Errors (Four Blocks)‘on'Latgrai

55

Source
Emotion 6. 10
(E) |
Finger (F) 4.37
CLEN(C) 38.11
EF . - 18.32
EC ©3.19
.PC .32.70
EPC 104.87
Error. 1213.011
Response .. 6.81
(R) : ’
RE~ 0.072
RFP -26. 15
RC 59.98
REF 20.34
REC \ 88..07
RFC 2.93
REFC 26.08 -
Error 742.12
Visunal 3.80
Field (V) -
YE 1.28
VF 3.08
vC 19.47
VEF 8.25
VEC 1.90
Y¥C 7.04
YEFC 11.00
Error 160.878
RY 17.63
RVE 6.24
RYP ' X
RYC 5.74
" RVEF '5.77
RYFC™ 1.39
RYEFC 7.99
Brror 335,82

Presentation Task /

- DF

-

NN =N -

U
NNNN-‘N‘-—\—A

.

- .
NN wd PO e d

N

-t

-t

RO RN N w

264

x

Y

6.10

4,37
19.05

18.32
1.59

*

F Prob.
)
wézs .611
- 09 0.667
0.82 447
079 .380
0.07 934
"6.35
0.70 .501
2.25 .116
0.48 .u493
0.01 .944
1.83 .182-
2.10 2132
1.43 .238
3.09 . 054%
0.10 .902,
"0.91 . 407
- 1.23 .273
0.41 .522
© 0.99 .323°
“3.15 205 1%
2.67. .108
0.31 .737
1. 14 .329
1.78 -179
p
C 2,74 © .1084
0.97. =330
0.70 .05
0. 45 0.64
0.90" .3u8
0.11 . 898
.542

0.62



A\
| Appendix H (ii) ‘ )
. 3 X . .
ANOVA for Females Only on Exrors (Four Blocks) for Lateral
Presentation TaskA' ; V

@

Source , SS .DF ns B Prob.
Emotion ' 6. 17 1 ' 6e17 - 0.27 608
FPinger C 3.4 , 1 3 0 01y .715
CLEN . 55.32 Foo. 2. - 27.66 . 1.19 <311
EF . 43.91 1 © 43,91 1.89 .. <175
EC ' . 84,87 S 2 A2.64 0 1.83 «171
FC 58.88 2. 29k 1.27 .290
EFC 32.58 27 16229 0.70 .500
Error 1207.30 52 . 23,22 ‘ ‘
Response 041 ST 0.1 0.02 -902
RE B4, 11 AT 4ea11 . 6.23 .016%
RF 4 8.34 1 8.34 1018 .283
RC - 31.88 2 "15,9“"7,f " 2425 <116
RET 2.23 1. 2.23 0. 31 © <577
REC . 33.01 -2 - 16.50 233 7 107
RPC 4.82 2 2.41 - 0.34 .73
REFC 2.66 2 1.33 . 0.19 . 829
Error - 368.43 52 7.08 - L -
¥isual 9.30 1 9.30 1. 88 . 177
Field - |- ' o
VE ~  0.30 1 0.30 0. 06 .807
VF . 0.12 1 0.12 . 0.02 =877
yC 28.87 2 14.43 2-91 .063
VEF 1.12 1 1,12 0.23 .636
VEC 0.46 2 0.23 . . 0.05 «955
YFC 10.18 2 5.08 -~

1.03 .365
YEFC 1.48 2 -0.74 0.15 . 861
Error 257.94 52 4,96
RV ’ 18.79 1 18.79 N 0.189
RVE 4.85 1 4.85 0.46 .502
RYP 10.58 1. 10.58 \ - 1.00 .323
RYC 15.20 2 7.60 . 0.72 .49y
RVEF 0.36 1 0.36 0.03 . 854
RVEC 0.77 2 2 0.39 .964
RVFC 33.990 2 16.95 - 1.60° 212
RYEFC , 7.01 2 3.50 0.33 .720
Error 552. 405 52 10.62
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Appendix H(iii)

AN OYA fotxi!P Only for Errors (FPour Blocks) on Lateral .

Source

Sex
Emotion
Finger
CLEN
SE -

SF

EP

SC

EC

FC
SEF
SEC
SFC
EFC
SEFC
Error

Response
RS

RE

RF

RC
BRSE
RSF

" REP
BrSC
REC
RFC
RSEF
RSEC
RSFC
REFC
RSEFC
Erro

.

Presentation Task

=)
)

SS

2.21
4.77
1,46
94,41
0.72
6.94
0.07
14.20
11.77
11.18
55.05
42.74
81.05
,70.63
19,20
1591.43,

E RN N e NDRON = b s N o owd i

ey
<

-

29.22
1.96
30.67
44.78
7.97
10.95
- 0.30
20. 31
44,37
34,96
6.10
5.80"
32.77
3.69
11.00
0.622
982.26.

ERNRNND =N b b N b bt

-
o
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- MS

2.21
4.77
1.46
47.20

0.72

6.94
0.07
7.10
5.88
5.59
55.05
21.37

40.52
35.32.

10.00
15.30

29.22
1.96
30.67
44.80
3.98
10.95
0.30
20.31
22.19

17.48

3.05
5.80

- 16.39

5.49

0.31.

9.4y

0.31

0.10
3.08
0. 05
0.u45

0.00

0.47
0. 38

- 0. 37

3.60
1. 40
2.65

2.31.

0.65

3.09

0.21
3.25
4. 74
0. 42
1.16
0.03

©-2.15

2235
1.85
032
0.61
1.73

0.20

0.58
0-.03

Prob. -

.704
.578
.758
<050%
.829 -
502
. 946
.630
«682
.695
-061
.252
.076
. 104
.522

;n?

-082
-649
‘2074
.031%
«657
-284
.858
<146

- 100
162
«725
~435
-.182

. «823
«561 -
«968
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Appendix H(iv)
ANOYA for RVP only for Errors" (Four Blocksqun Lateral
N

Presentation Task

J o

- Source SS DF F Prob.
. e

Sex 0.15 "1 0.15 0.01 - .912
Emotion: 7.68 1 7.68 0. 64 426
Finger : 0.79 -1 0.79 - 0.07 -798
CLEM 16.84 2 8.42 0.70  .499
SE oo 0.69 1 0.69 0.06 .811
SF ) 1.50 1 1.50 ¢ 0.13 724
EF 4.33 1 4.33 0. 36 -549
SC 0 17.13 %% 2 8.56 0.71 492
EC 16.81 2 8.40 0.70 .499
PC 3.54 2 - 1.77 0.15" .863
SEF 12. 1€ 1 12.16 1.01 .316
SEC 20.27 2 10.13 0.84 .433
SFC 14,41 . 2 7.20 0.60 .550
EFC 87.07 ® 2 23.53 1.96 146
SEFC 9.83 2 4.92 0.41 .665
Error 1247.71 108 ~ 12.00 ’
Response 9.78 1 o 9.78 - 1. 00 -319
RS 2.37 1 2.37 0.24 .623
RE 0.70 1 0.70 0.07 .789
RF 1.71 1 ;1= 0.18 .676
RC . .+ 0.16 2. 0.08 0.01 .992
RSE 12.98 1 12.98 1.33 .252
RSF 2.80 1 -~ 2.80- 0.29 593
REF 2.24 1 2.25 - 0.23 <632

" RSC '61.03 2 30.52 3.13 .048%
REC - 40.90 2 20.45 2.10 --128
RFC ~ 5.93 2 2.96 0.30 ° .739-
RSEF » 0.37 | 0.37 0.04 .845
RSEC 17.32 | 2 8.66 0.89 415
RSFC { 27.94 4 2 13.97 1.43 <244
REPC 13.63 2 6.81 0.70 .500
RSEFC 19.03 2 9.51 0.97 .381
Error 1015.15- 104 9.76

’ \
3
»
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Appendix I

Table 9 %,

Errors ¢Four Blocks) for Besponse x Sex x CLEM Interaction for

" Males

Females

Lateral Presentation Tachistoscopic Task

Yes

No

Yes

No

‘[Left Mover Bi mover
Mean 7.28 B.05
(5D) (4.70) {6.03)
Mean 4.72 6.67
(SD) (5.03) (7-12)

(25) (21)
dean ) “%r32 : B.60
{SD) (3.77) {5.42)
Mean 7.28 9,05
(SD) (5. 83) (5-80)
(25) (20)

.

¥
4
¥

268

Bight
Mover
6.17
(5.79)
8.50
(8.02)
(18)



Appendix J(i)
ANOVA for Left HMovers Only for EBrrors (Four Blocks) onlateral

Presentation Task

¥

source ’ SS DF M5 - F Prob.
Sex 0.10" 1 0.10 0.01 | 940
Fmotion 13.63 13.63 ' 0.75 /' .391
Finger 10.58 1. 10.58 0.58 <450
SE 6. 14 1 6.14 0.34 .564
SP 6.89 . 1 6.89 0.38 <541
144 29.47 1 29.47 1.62 210
'SEF 0.99 -1 0.99" 0.05 - 8198
Error 762.70 42 18.16 )
Response 1.87 1 1.87 0.26 - -614
L] 58.21 1 58.21 8.067 .007%*
RE 0.53 1 0.53 0.07 . .788
RF 17.91 1 ~17.91 2.48 T .1213
RSE 1.24 1 1.24 0-17 .680°
RSF 0.64 1 0.64 0.09 .7617
REF 0.50 1 0.50 0.07 .794
RSEF 0. 71 1 ¢ 0.71 0.10 .755
Error 303. 16 q2 722
Visual 0.30 1 0.30 0. 09 .771
Field
VS 10. 42 1 10.42 2.95 0.09
YE e, 0.21 1 0.21 0.06 «810
VF ' 3.49 1 3.49 0.99 .326
VSE ‘ 1.81 1 1.81 0.51 .478
VSF 0.02 1 0.02 0.01 .936
VEP 3.29 1 3.29 0.93 . 340
VSEF 148. 11 42 3.53 ,
~ . v
YV 20.86 1 20.86 3.57 .066
YVS 2.25 1 2.25 0.39 .538
RVE 6.48 =y 1 6.48 1.11, .298
VP .75 1 1.75 0.30 .587
RVSE 2.68 1 2.68 0:55/ .502
RVSF 2. 31 i 1 2.31 0S40 <532
RVEF 0.68 1 - 0.68 - 0. 12 .735
FVSEP ' 12. 16 1 12.16 2.08 - 156
2 5.8%

Error 245.28 4
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ANO¥A for Bimovers Only for Brrors (Four Blocks) on

Source 5SS
Sex 3.51
Emotion 5.20
Finger 0.56
3E 39.43
SF 75. 18
P 58. 34
SEF - 47.990
Error 704.77
Response 5.08
RS 7.36
RE 89.68
RF 10.04
RSE 1. 22
RSF 8.08
REF 4,13
RSEF 2«65
Error 412.39
Visual 28.06
Field
Vs 0. 10
VE . 0.02
VP ‘ 0.10
" VSE 0.25
VSF . 13.90
VEP. 2.82
VSEF 13.56 -
Error 147.50
RY 18.89
RVS 11.60
RVE 2.40
RYF 23.71
RVSE 0.43
1
RVSF 19.81
RVEF ha27
RVSEF 0.62
Error 391.52

- Appendix J({ii)

Preéentation Task#

o
s
=
n

[0 N o Qi Y
~J
w
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[0 o)
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L ad cd cd nd e b ek PR [ R N S N §
- | 2]
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] [} [
O [ ne
o [« )] [ 8}
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0.16
0.24
0.03
1.85
3.52
2.73
2+ 24

0.41
0.59
7.18
0.80
0.10°
0.65
0.33
0.21

Lateral
\

Prob.

-.688
-625
.872
- 184
-070
-108
- 144

-528
448
NRRER
-377
.756
427
.570
.648

0.017*

- 880
-943
-880°
-.814
.087
~433
091

.216 -
330
-656
.167

-849
.205
~472
.820



Appendix J(iii)
ABOVA for Right Movers Only for Errors (Four Blocks) on Laterai

" Presentation Task

o
Source SsS DF MS F Frob.
Sex 0.01 1 0.01 0.00 .989
Emotion 22. 41 1. 22. 41 0.68 - .416
Finger 2.89 1 2.89 1 0.09 -« 169
SE 15.35 1 15.35 0. 147 " «500
SF ' 2.64 1 2.64 -0.08 a779
EF v 29.00 1 29.00 0.88 "~ .355%5
SEF 25.73 ., 1 25.73 -~ 0.78 - 384
Error " 952.84 29 32.86 :
Response . 0.50 1 0.50 0.04 -849
RS 33.05 1 33.05 2.43 .130
RE 5.59 1 5.59 Ve 81 .527
RF 6.51 1 6.51 0.U48 .485
RSE : 61.71 1 61.71 4.53 .042%
RSF : 0.27 1 0.27 0.02 .889
REF 31.07 1 31.07 2. 28 - 1482
RSEF 6.97 - 1 6.97 0.51 .480
Error 395.00 29 13.62
Visual 1. 31 1 1.31 0.31 .582
Field ,
vs 18.88 1 18.88 4.44 -0U4y
¥E . 0.19 1 0.18 0.04 .835
VF 0. 26 1 0.26 0.06 .807
VSE 1.58 . 1 1.59 0e 37 ’,,.sus
VSF , 3.32 1 3.33 0.78 .383
YEF 1. 15 1 1.15 0.27 «607
VSEF 0.06 1 0.05 0. 01 .906
Prror 123.21 29 4.25
RY 3.06 1 3..06 T 0.°35 .556
RYS e -3.33 1 3.33 0.39 «539 .
RYE . .7 3.06 " ¢ 1 3.06 0.35 .556
RVF e 0.16 1 0.16 0.02 T .B94
RY¥SE 0.19 1 0-.19 0.02 .884
RVYSF 2.80 1 2.80 1 0.32 «9573
RVEF 0.13 1 0.13 0.01 <304
RVSEF - 2.80 1 2.80 0. 32 <573
Error 250.06 29 8.62
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Appendix K

Table 10

Errors (Four Blccks) for Response x Emotion x CLEM Interaction

for Lateral Presentation Tachistoscopic Task

Yes

-

Emotional No

Yes

wx

eutral No

Mean
(sD)
Mean

{SD)

Mean
(SD)
¥ean

(SD)

Left
Movers
6.84
(4.71)

6.40

(6.26)

(25)

Bimovers

9.37
(5.87)
553
(4.86)

. {19)



Appendix N

"Errors (Two Blocks) for Emotion x Pinge; Pattern x CLEA

Index
Condition

Middle
-Condition

Index

- Condition

¥ iddle

Condition .

Mean
(5SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Interaction.

273

LA
.3.69
(4.27)
13
3.58
(3.53)
12

Ly
4.69
(2.95)
13
2.67

(2.67)

12

Emotion

BI

5.25
{(6.25)

8

3.36
(3.29)
1

“Reutral
BI
4.40

-~ {5.06)

10
6.92
(5.21)
12

. hne
3.45

' (5. 56)

11
7.22
(6. 08)

RM

5- 33 4
(2-83)

© 2.88
(2.53)



Appendix ¥
Table 14
- Errors (Two Blocks)Afor Response x Emotion x CLEM Interaction on

. Lateral Presentation Tachistoscopic Task

kY

R : Left Bimovers Right

Movers Movers

Yes Hean 1.44 2.74 <. 40
(SD) (1.78) (3.69) (3.00)

Emotional No . Mean 2.20 1.42 2.75
(SD) (3.08) {(1.95) (3.54)

N (25) (19) (20)

Yes Mean 1.96 2.04 2.00

(SD) (2. 13) (2.44) (2.09)

"~ Neutral No Hean 1.72 3.73 T 2.18
(SD) (1.90) (3.60) (2. 24)

¥ @ (22) (17)
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Appendix G
’\\ o Table 15
Errors (Twvwo Blocks)ﬁfor Response x Sex x Emotion Interaction on

Lateral Presentation Tachiétoscopiq Task

& =

Males v Females
Emotional Neutral Emotional Néutral
Yes Kean 1.78 2.16 2.47 1.84
(SD) (2-92) (2.22) (2.78)  (2.20)
No Mean .2.03 1.91 2.25 3.15
(SD) (3.04) (2.54) (2-92) (2.92)
N (32) (32) (32) (32)
}
\ .
P

275



Appendix P

Table? 16

\

Errors for Visval Field x Sex x En&tion X Finger Pattern
s

Interaction in Lateral Presentation Tachistoscopic Task (Two

Emrotional

Nenutral

Emotional

Nentral

Mean
(SD)
N
Hean
{SD)
N

Mean
(ST)

Nean
(SD)

~

‘ Blocks)
258
e ,
- Index Condition
LVF BVF
2.19 1.81
(2.84) (2.76)
(16) (16)
1.69 2.31
(1.89) (2.27)
(16) (16)
Index Condition
.LVYF RVF
1.81 2.19
{2.69) (2.93)
(16) (16)
2.94 2.62
(2.08) (2.06)
' (16) (16)

276

‘Males

Females

Hiddle
LYF

1.56:

(2.06)
(16)
2.25
(2.35)
(16)

Middle
LVF
2.94
(2.82)
(16)
2.62
(3.59)
(16)

Condition
RVF

2.06
{2.38)
(16)

1.81
(1.52)
(16)

Condition
RVFE

2.50

{16)
1.94
{(2.05)
{16)



Appendix Q
Table 17 o
Errors (Two Blocks) for Response x Visual Field X Emotion x CLEM

Trend in Visual Field Tachistoscopic Task

Yes
Left  Bimovers Right
Novers Movers
Bmotional LVF Mean 1.12 1.79 1.00
. (SD) (1. 54) (2.59) (1. 34)
RVF ¥ean «32 - 95 140
| {SD) {(.63) {(2.04) (1.895)
1
Aetitral LVF Mean .96 1.23 1.12
Y (SD) (1.77) (2.00) (1.27)
RVF Mean 1,00 .82 .88
-(SD) (1.048) < (1.14) (1. 36)
No
Left Bimovers ~ Right
Hovers Movers
Emotional LVY Mean W76 ‘ 42 1.35
{SD) (1. 44) {-.96) {1.81)
RYF Mean T1.44 1.00 1.40
(SD) (1. 78) (1.41): (2 11)
N
Reutral LYVF / Mean .96 1. 95 1.00
(sD) (1.24) (2.24) (1. 27)
RVF ,/// Mean . .76 1.77 1.18
(SD) (1.16) (1.88) (1.59)
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Appendix R (i)

ANOVA for Left Novers Obnly for Reaction Times in Lateral

Source

Sex
Emotion
Pinger
SE

SF

EF

SEF
Error

Response
RS -

RE

RF

RSE

REF

RSEF
Error

Visual
Pield
vs

¥R

\24

VSE
VSF
VEF
YSEF

v
RYS
RYE
RVSE
E¥YSF
RYEF
BRYSRF
Error

55

3.54
. 4.06
1. 65
.67
3.78
15.889
23.57

1017.73

36.31
4.76
0.00
0.10
2.56
0.15

.47

47.36

1.74

.02
.31
.62
.49
-00
.00
.28

.00
1.35
.63
.01
.12
.21
.06
31.30

Presentation Task

[}
o]

s

3.54
4.06
1.65
-67
3.78
15.89
23.57
24.23

B b d ord emd ok wnd b

=

36.31
4.76
0.00
0.10
2.56
0.15

- 47
1.12

=
‘N-d—l-dc-l-l—ld

—d

1.74

.02
.31
-62
.49
4. =00
.00
.28

- e d d omd md and

.00
1.35
.63
-01
.12
.21
-06
- T4

B d o d ced ond b amd

278

Probe.

- 704
-684
.795
.869
- 695
-423
-330

-000%%
-046%*
.962
- 766
- 139
.718 -

- .522

~026%

.822
.333
-178
.228 .
0.99
- 954

.987
.185
.364
.923
.690
.596
.782



Sex
Emaotion
Finger
SE

SF

EF

SEF
Error

Response
RS

RE

RF

RSE

" RSF .
REF

RSEF
Error

Visuyal
Field
vSs

VE

VF

VSE
YSF
YEF
YSEF
Error -

RV
RYS
RYE
RVF
RYSE
RYSF
RYEF
RYSEF
Frror

+

. Appendix R (ii)

sk n
s AR
w! e

ANOYA for Bimovers Only gé%ineaetion Times in

19.93
25.64
7.32
5.56
25.188
2.21
33.08

404.83

- 36.28
.06
4.05
.53
.73
-09
1.36

- <32
70.80

1.33

.79
4.08
.08
2.38
.80
4.86
1.38
20. 34

- 94
<21
« 27
.02
«32
.00
- 41
«20
27.19

7

LateralPreSentatioh Task

w W
N R I e T e T T L S Y ey

-

A o ek o el b ek b

)

L emb cod cd ek e b i b

w

2793

-

EY

19.93
25.64
7.32
5.56

25.88

2.21
33.08

12.27 .

36.28
" 06
4.05
1.53

.73

.09
1.36
.32
2-.14

- 1.33

.79

4.08

.08
2.38

.80
4.86

1.38.

-62

.94
.21
.27
.02
.32
.00
.41
.20
.82

1.62
2.09
0.60
0. 45
2.11

1 0.18
2.70

16.91,

0.72
0. 34
0.04
0. 64
0.15

2- 17

1. 28
6.62
O0s 12
3.87
1. 31
. 7.88
- 2.23

1.14
0.25
0-33
0..03
0. 38
10.00
0.49
0. 24

=211
-158
445
506
-156
.674
-110

- 000 %%

.870

.178
~-400
«563
-.839
-431
«700

«150

-266
.015%
<729
.058

261

«008%**.

- 144

-293
-619
567
.870
.54 -
-963
487
.629

!

Ve



Appendix R (iii) %}

ABOYA for Right BMovers Only for Reaction Times-.im Lateral

?resentatjon Task

Source . SS DF %E%y F Prob.
Sex S 2.55 1 2.55 0.15 704 -
Emotion T «133 1 -13 0. 01 -931"
Finger 7 1.90 1 1.90 0.11 . =743
SE 1.88 1 1.88 0. 11 « 745
SF .00 - 1 «00 .00 «986
EF 22.68 1 22.68 1. 31 .262
SEF- 45.84 1 45.84 2.64 - 115
Error 503.79 29 17.38
Response 37.95 1 37.95 26.72 -000%*
BS , 1.75 1 1.75 1.23 <276
RE .01 1 .01 0.01 .9327
RF .02 1 .02 0.02 .894
RSE .09 1 -09 0. 06 0.840
RSF 2.80 N 2.80 1.97 -171
EEF .94 1 - 94 0.66 423
RSEF ’ 2.92 1. 2.92 2.06 -162
Error “41.20 29 1.42
Yisual .02 1 .02 0.02 . 877
Fie;d ' .
A 3 1.01 1 : 1.01 1. 30 .264
VE .23 1 .23 0.30 .589
VF ' .57 1 .57 0.73 .400
VSE : .34 1 - 34 0.43 .515
VSF .88 1 .88 1.12 .298
VEF .06 1 .06 0.07 .788
VSRF .03 1 -03 0.04 -.338
Error 22.61 29 «78
RV .29 1 -29 0.97 -334
HYS 1.42 1 1.42 4.69 .039%
RVE .55 1 «55 1. 82 .187
RVF .03 1 .03 - .03 . 747
RVSE .12 1 -12 0. 38 -S4
RYSF .04 1 .04 0.15 .703
RVEF <17 1 «17 - 0.55 463
RVSEP .13 1 -13 0.44 .513
\\Error ' 8.78 29

.30 | \
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Appendix R (iv)

ANOVA for Yes Trials Only for Reaction Tise in Lateral

Source

Sex.
Emotion
Finger
CLENM

SE
SF
EP
sScC
EC
FC
SEF
SEC
SFC
EPC
SEFC
Error

Yisual
Field
YS

YE

VF

VC
VSE-
V5P
VEF
¥sC
YEC
YPC
VSEF
VSEC
VSFC
YEPC
YSEFC
Error

SS

9.71
12.05
2.47
23.21

1.12
8.33
.06
7.28
14.83
7.39
62.38
2.04
13.23
- 28.85
4.71
1179.72

7

2.81

- 42
2.75
- 76
«51
.09
.53
1.18
.15
v 02
.23
.05
1.06
.69
3.16
.54
63.39

Presentation Task

=
g

ENON RN SO DN = - | S R SN

—

ENNORNON @ NNV - D -

-
o

281

NS

9.71
12.05
2.47
11.60

1.12
8.33
.06
3.64
7.42
3.69
62.39
1202
6.62
184.42

~ 2.35

11.34

- 2.81

«42
2.75
- 76
-25
.09
«53
1.18
.07
.01
.13
.05
-53
.35
1.58
<32
.61

re

0.86
1.06
0.22
1.02
«363

0.10

0.73
0.01
0.32
0.65
0.33
550
0.09
0.58
1.27
0.21

0.68
4.51%
1. 24
0.42
0. 15
0.87
1.93
0.12
0.02
0.21
0.08
0.87
0.57
2.59
0.53

6*“&

Prob.

<357
-642

« 754
<394
<943
-726

522
j!723
-021=*
914
-560
285
.813

-034x%

-411
.036%
.268
.660
-701
.353
167
. 883
-.580
-813
.779
420
+570
.080
«591
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Appendix R(v)

ANOVA for No Trials Only for Reaction Time in Lateral

Source , 5SS
Sex 11.47
Erotion 3.72
Finger .18
CLENM 34.98
SE ‘ 7.30
SP 7.48
EF -« 03
5C 4.35
EC . 2.69
FC 1.99
SEF . 40.69
SEC 1.06
SFC 6.18
EFC 13.64
SEFC 1.93
Error 905.98
Visual .15
Field

Vs .76
YE .74
YF <36
vC .70
VSE 1.00
YS5F « 10
VEF .32
V5C ) 3.38
YEC 2.64
YF¥C -01
YSEF 42
VSEC 1.40
¥SFC .12
VEFC 1.08
YSEFC 1.02
®¥rLror 60.62

Presentation Task

o)
m

us
11.47
3.72
-19
17.49
7.30
7-.48
.03
2.17
1.34
.99
40.69
.53
3.06
6.82
.97
8.71

«

ENNNNSQSONN oo =S N o

-
o

’

.15

b

<716
- 14,
-36
- 35
1.00

-7
«32
1.69
1.32
.00
-42
.70
.06
.54
.51
.58

ERONMNRKN = RO ) e wbood N) ad e =3

-
<
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1.32
0.43
0.02
2.01
0.84
0.86
0.00
0.25
0.15
0. 11
4.67
0.06
0.35
0.78
0. 11

0.26

1. 31
1.27
0.61
0.60
1.72
1. 21
0.55
2.90
2.21
0.01
0.71

.1.20

0. 10
0.93

-0.88

Prob.

» 254
«515
+882
.139
«362
«356
-953
.179
- 857
. 892
.033*
. 941
. 702
460
.895

.612

255
«262
~436
<550
-192
<275
-459
.060
. 108
.991
400
305
- 905
. 397
.418



Appendix S
e
Table 24
Reaction Times for Sex x Emotion x Finger Pattern Interaction in

Lateral Presentation Tachistoscopic Face Recognition Task

Males C
Emotional , ,Néutral
Tndex Mean 620.32 565.22
Condition {SD) (315.40) / (172.32)
N “(16) {16)
Middle Mean 541.75 576.44"
Condition {SD) (202.16) - (244.50)
N {16) (16)
- Females
Emotional Neutral
Index Mean 579.64 604.44

Condition (SD)//(_RIQ& x$1to9.86)

. W (16 (16)

Middle Mean 655. 23 562.52
Condition D) (231.82) (123.13)
N (16) (16)

“ ’Q, 283



"Appendix T

Peaction Times for Visual
“\ )

x Emotion x Finger Pattern

Interaction on Lateral Presentation Tachistoscopic Task for

Bimovers Only

Emotional

2 Index Middle .

Condition Condition

LVF Mean 653.73 613.66
) . €
(SD) (1. 15) {1.25)
RVF Hean 602.62 601.90
(sD) {1.20) (1.26)
N (8) (11)
z
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Neutral

Index

Condition

575.60
(1.21)
605.28

(1.18)

(10)

Middle
Condition
562.52
(1.19)
548.78

(1.18)

(12)

o



Emotional

Neutral

Emotional

Neutral

" Mean

(SD)

Mean

(SD)

Mean

(sD)

N

Appendix U

" Table 46

=a\\\¢%tnggotion Ratings for Sex x Emotion x CLEM Interaction of Targét

Tachistoscopic Pacial Stimuli

Left

Left

285

Male

Movers

Female

Movers

Bimovers Right Movers

8.70 8.20
(2.00) (3.08)
(10) (10)
6.00 7.38
(1.95) (1.30)

Bimovers Right Movers

7.78 10. 10
(2.95) (2.47)
(9) (10)
7.00 5.56
(2.61) (2.01)



Appendix V(i)
Table 48 -
Emotion Eatings of Nontarget Tachistoscopic Facial Stimuli for

Sex x Epotion x Finger Pattern Interaction

Males
Emotional Neutral
Index '~ Hean - 8.56 | :7.25
Condition | (sSD) (2.03) {d , (2. 35)
N (16) . (16) .
5iddie Mean 8. 31 | 6. 56
Condition (sD) (2.27) | (2. 68)
"N (16) ‘ (16)

j Females
Emotionai Neutral
Index Mean . 10.56 ' 7.00
Condition (SD) C(1.93) i (2.28)
N (16) ' (16)
¥iddle Hean " 8.12 7.19
Conditioﬁ 4 (SD) (1.09) (2.04)
N (16) . - (16)

286



Appendix Vv (ii) -
Table 49
Emotion Ratings of Combined Tachistoscopic Facial Stimuli for

-Sex x Emotion x Finger Pattern Interaction

Males
Emotional Neutral
Index Mean 17.19 13.88
_Condition (SD) {2.48) (3.63)
‘ \ N (16) (16)
* o middle Mean 17.19 13.25
Condition {SD) (3.08; (3.49)
% (16) (16)

Females
Emolional Neutral
Index Mean ~ 20.56 13;50
Condition {SD) (3. 18) {3.65)
N (16) i?ﬁ)
Middle Mean 16.00 13.94
Condition (SD) (2. 85) {(3.64)

N {16) -
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Appendix W
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+

Hean Errors (Two Blocks) for Response x Visual Field x Sex x

Appendix X

r

Table 55

o

Emotion(R) Interaction for lLateral Presentation Tachistoscopic

Yes
LVF

SD
RVF
"~ SD
_No
LVF

SD
RVP

SD

Yes
LVF
SD
$ RVF

SD .

No
L§F
D
RVF
SD

Face Recognition Task

Emotional(R)

1.38
(2.3
.74
(1.24)

.88

(1.34)

1.50
(2.05)
(34)

Emotional (R)

1.36
(2.00)
1.15
(1.87y

1.06
(1.73)
1.21
(1.62)
(33)

289

Nales
Neutral {(R)

.73
(1. 14)
1.07
(1. 34)

- 83
(1.42)
‘b7
{1.09)
(30)

Felaies‘ \
Neutral (R)

1.22

(1.36)

.55

2 (- 89)

1.55
(1. 86)

1. 61
(1.69)
(3



Appendix Y (i)

P

Errors (Pour Blocks) for Digit x Emotion(R) x CLEN Interaction

: Emotional (R) :
Left Movers Bimovers Right Movers

Index Digit 5.65 8.21 8.32
SD (4. 37) {7.28) (6.54)

Niddle Digit, S7.92 . 6.74 8.00"
SD (5.81) {6.25) (8. 13)

N (26) (19) (22)

Neutral (R)

Left Movers Bimovers Right Movers

Index Digit 5.79 6.91 4.73
SD- (4.92) (4.47) (3-35)

Middle Digit 5.12 10.27 " 8.13
SD (4.08) (6.01) (6.28)

N {24) (22) (15)

Mean
7.25
(6.08)
7.61
(6-69)

ean
5.93
(4.43)
7.72
(5.77)

This table shows the largest effects for the bimpovers and

) ’
right movers in the neutral(R) condition. Both groups/made fever

errors with the index finger. This pattern of lesser errors with

A
the index finger is alsc aprarent, though less striking, for the

Fl

left movers, but with the esotional (R) rather than the faces

rated as neutral. The basis of the margiﬂiz}j/significant digit

x epotion (R) interaction is%glso apparent from this table.

Although in general fewer errors were pade with the index

finger, this is primarily due to the neatral(R) faces.

3 {
nd %90



Appendix Y (ii)

Brrors (Pour Blocks) for Visuval Pield x Emotion(R) x Piiger ’

Index

Middle

\Index

Middle

Pattern
LVF

SD

RVF

SD

N
Pattern
LVF

~ SD

RYF

SD
N

Pattern
LVF

SD

RYF

SD

|

- Pattern
LVF

" SD
RVF

‘SD

N

Pattern x CLEN Interaction

Left Movers

7.07
(5.66)

6.27
(4.77)

{(15)

6.18
(6.98)
7.73

© (3.82)
(11)

Left Movers

6.00
(2.45)
7.00
(5.29)
(1)

4.69
(4.53)
4.54
(3.48)
{13)

Emotional (R)

Bimovers

8.67
(7.57)
5,56
(5.96)

(9)

¢ 8450
(7.40)
7.10
(4.70)
(10)

" Neutral(R) -

Bimovers

8.56

(6.02)
8.22
(5-12)
(9)

9. 62
{3.59)
7.85
(3.13)
(13)

Right

»

Right

Movers

7.15

{6.50)
7.31

(6-25)
(13)

1044

(7.69)
8.78.

(6. 14)
(9)

Movers

8.28
(4.27)
5.86
(4. 38)
{(7)

5.25
(4.50)

6.50

(4.41)
(8)

This four way interaction appeérs to have been primarily

due to the bimovers and right movers.:For the bimovers, in the

emotional (R) condition; the overall greater accuracy from the

RVF i's more extrese in the index copdition. With the neutral (R)

faces, however, the overall RVF superiority is greater in the

middle condition. For the right movers, in the emotional (BR)

copdition, there is a RVF superioritf in the middle condition in
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contrast to negligible visual field differences in the\index
condition. The situation is .the reverse for the neutral(Bf
faces, vhere there is a considerable RVF's%ggE}ority in the
index condition with a small trend in the otheiidirection with

the middle conditicn.
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\\

Reaction Times for Resfponse

Males

FPemales

Males

Females

Interaction for

EMO (R)
NEOUT ()
EMO (R)

NEDT (R)

ENO (K)
NEUT (R)
EMO (R)

NEUT (R)

Table 58

Ap?endix z

X Sex x Emotion(R) x CLEM

Lateral Presentation Task

Mean
SD
¥ean
SD
Mean
SD
Mean
SD

Mean
SD

. Mean

5D
Mean
Sb
dean
5D

293

LM
595
1.41
479
1.18
518
1.16
562
1.26

LA
616
1.34
522
1.16
597
1.20
620
1.27

Yes

BY
545
1.25
541
1. 30
533
1.10
630
1.26

“No

BT
587
1. 19
612
1.19
614
1. 11
670
1.21

RM
532

1.31

638
1.29
569
1.18

644.

1-20 ’

:3.

653
1.27
638
1.30
628
1.16
672,
1-09.



Appendix AA (i)
ANOYA for Nales Only for Errors (Two. Blocks) UOsing Rated Emotion

on Lateral Presentation Task

Source 5S DF MS F Probe.
Emotion-n 10.59 1 10.59 2.58 <114
FPinger .49 1 T - 49 0. 12 -731
CLEXN 2.55 2 1.28 031 -734
EF .38 1 .« 38 0.09 ‘763
EC 8.73 2 4.37 1.06 .353
FC 18.22 2 9.11 2. 22 .119
EPC 12.88 2 64U 1.57 218
Error 213.56 52 4.11
Pesponse .29 1 -29 0.09. -768
RE 1. 30 1 1.30 0. 39 « 534
RF 3.048 1 3.048 0.92 «342
-RC 4,13 2 2.06 0.6 2540
REF 4,43 1 4.43 1.3 .253
REC 8.10 2 4.05 1.2 .303
RFC 1.58 2 -79 0.2 «79
REFC 5.36 2 2.68 0.81 <452
Frror 172.51 52 3-.32
Yisual 12 1 «12 0.10 =750
Field -
YE .01 1 - 01 0.01 «934
YF «02. 1 .02 . 002 .893
vC 2.96 2 1.03 0.92 - 405
YEP ) .01 1 01 0.01 .915
YEC 4.55 2 2.28 2.03 -141
YFC «30 2 <15 0.8 .874
VEFC .36 2 "« 18 «0.16 -853
Brror 58.25 52 1.12
BY 1.78 1 1.78 1.12 <296
RYE 10.35 1 10. 35 6.48 <014%x%x
RYF 2.31 1 2.31 144 «235
RYC .32 2 «16 0.10 - 904
RVEF «50 1 «50 0.31 «579
RYEC 4. 30 2 2.15 1. 35 .269
RVYFC .65 2 .32 <20 .817
RYEFC 1.28 2 62 0. 39 .681
Brror 83.05 52 "1 1.60 -
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e

Appendix. AA(ii) ANOVA for Females Only for Errors (Two Blocks)

Using Rated Emotion of Lateral Presentation Task

Source SS DF _ M5 F Prob.
Emotion—-R - 14 1 K <14 0.03 .B874
FInger .06 - 1 .06 0.01 -919
CLEM 12.95 6.48 1.20 <310
EFP 165%;, 1 16.22 3.00 .089
EC 7.19 2 3.60 0.67 .518
FC ‘ 14.46 2 7.23 1. 34 .271‘
EPC 7.53 2 3.76 0.70 .502
Error 280.69 52 5.40
Response 4.45 1 4.45 2243 .125
RE 13.41 1 13.41 7.31 - « 009%x
RF 1.91 1 1.91 1.04 -312
RC . 2.28 2 1. 14 0.62
<541
REF 5.96 1 5.96 3.25 077
REC 1.37 2 -686 0.37 690
RFC - 14 2 «07 0.04 962
REFC 20.22 2 10.06 5.50 007 %=
Error 95.32 52 1.83
Yisual .83 1 .83 0.64 427
Field
"VE 1. 11 1 1. 11 0. 86 .358
\'8 4 -16 1 - 16 0.13 .724
vC 2.42 2 1.21 ‘ 0.94 .398
¥EF 2.68 1 2.68 2.08 - 156
YEC .80 2 <40 0. 31 -733
VFC 937 2 4.69 3.63 -.033=
VEFC 287 2 1.43 1. 11 .337
Error 67. 11 52 1.29
RY 2.33 1 2-33 1.05 .309
RVE .40 1 .40 0. 18 .670
RVF 2.93 : 2.93 1.33 .255
RVC - 6.33 2 3.17 1.43 .248
RYEP .59 1 «.69 0. 31 -579
RVEC ) .87 2 -4 0.20 .822
RVFC 7 11.70 2 5.84 2.64 -.081
RVEFC 1.77 2 3.88 1.76 .183
2 2.21

Error 114.99 5
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Appendix AA (iii)ANOVA for Emotion(R) Only for Errors (Two

Blocks) Using Rated Bmotion

Ms F Frob.

Source SS DF
Sex .18 1 .18 * 0.03 .867
Finger 6.85 1 6-85 1. 06 .307
CLEN - 16.75 2 8.38 1. 30 -« 280
SP 1.62 1 1.62 . 0225 .518
sSC 6.39 2 3.20 0.50 .611
FC - 9.29 2 b.64 0.72 -490
SFC 41.44 2 20.72 3.22 .048*
Error 353.80 55 6.43 '

Response : .00 1 .00 > 0.00 972
RS 2.74 1 2.74 0.86 -358
RF .53 1 .53 0.17 . 685
RC 4.14 2 2.07 0.65 .526
RSF “13 1 .13 e 04 .841
RSC 8.14 2 4.07 1.28. .287
RSC 7,12 2 3.56 1.12 335
RSFC 6.62 2 3.31 1.04 .361
Error 175.46 55 3.19 :

Visual .04 P .04 0.03 . 857
Field ’ -

Vs .00 1 .00 0.00 -961
VF 1.06 1 1.06 0.85 .360
vC ‘ 2.17 2 1.09 0.87 425
VSF 1.13 1 1.13 0.91 . .345
vsc 6.55 2 3.28 2.62  .082
VFC 5.00 2 2.50 2.00 144
VSFC 4.65 2 2.32 1. 86 .165
Error , 68.70 55 1.25 "

RY " 7.76 1 7.76 4,07 .04 9%
RVYS 3.50> 1 3.50 1. 84 .181
RVP 2.96 1 2.96 1.55 .218
RYC 3.25 2 1.62 0. 85 432
RVSF .70 1 .79 0. 41 .523
RVSC .90 2 .45 0.24 .790
RVFC b6.34 2 3.17 1.66 .199
RYSFC 14.58 2 7.29 3.82 .028%
Error 105.00 55 1.91
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Appendix AA(iv) ANOVA for Neutral(R) Only for Brrors (Two Blocks)

Using Rated Emotion on Lateral Presentation Task

MS F Prob.

Source 55 DF
Sex 9.79 1 9.79 3.42 .071
Finger 4,18 1 4.18 1. 46 .233
CLEM 9.87 2 4.94 1.72 -~ .189
SF 4,52 1 4,52 1.58 .215
SC - 18 2 .08 0.03 .970
FC. 1.75 2 .87 0.31 .737
SFC 2.86 2 1.43 0.50 610
Error - 140. 46 49 2.87 V4
Response ) 6.u41 1 6.41 3.40 .071
RS 9,71 1 9.71 5.15 ° .028%*
RF 14,05 1 14.05 7.45 -009%%
RC t 4.32 2 2.16 1.15 .326
RSF .00 1 .00 0.00 <996
RSC .40
.20 0.11 .898
RFC '11.99 2 5.99 3.18 .050%
RSFC 2.62 2 1. 31 0.70 .503
Error 92.37 49 1.88 ’
Visual .57 1 .57 0.49 .487
Field
VS 1.37 1 1.37 1. 18 .282
VF .53 1 .53 0-46 5071
vC .18 2 .09 0.08 .924
VYSF .23 1 .23 0.20 .658
_VsC 1.96 2 .98 0.85 435
VYFC 2.80 -2 1.40 1.21 .301
VSFC .33 2 .16 0.14 . 867
Error - 56.66 49 1.15 )
KV .02 1 02 0.01 - .919
RVS 3.90 1 3.90 L1.21 .276
RVC 1.68 2 .84 0.44 .645
RVSF .43 1 -2.93 1.54 .875
RYSFC .10 2 .05 0.03 .973
Error 93.04 49 1.90

~

T
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» Appendix BB (i)
ANOVA Using Rated Emotion o:\;&rors for Cenmtral Presentation

Task

NS F Prob.

Source 55 DF

Sex .81 1 .81 1.08 «301
Emotion—R .03 1 .03 0.05  .830
Finger «01 1 .01 0.01 -912
CLEM 5.09 2 2.54 3.43  .03b6%
SE : .07 1 .07 0.10 <751
SF .09 1 .09 0-.12 -« 725
EF .10 1 .10 0.14 711
sSC 5.18 2 2.58 3.49 -034%
EC 3.62 2 1.81 2.44 .092
FC <16 2 - 07 0. 11 -900
SEF : - 1.30 1 1. 30 1.76 .188
SEC -50 2 .25 0.34 - 714
SFC 2.12 2 1.06 1. 42 .«245
EFC 1.25 2 +62 0. 84 © <433
SEFC .10 2 =05 0.07 -933
Frror 76.51 103 - 74

Response 2. 31 1 2. 31 2.87 .093
RS .00 1 .00 0.00 -998
RE -40 1 .40 0.51 -479
RF . .68 1 .68 0. 85 .359
RC , _ .78 2 .39 . 0.49 .615
RSE _ .01 1 -01 -0.02 © .891
RSF 2.25 1 2.25 2.81 .010
"REF .35 1 -35 O.u44 510
RSC A 33 2 .16 0.21 .814
REC .52 2 - 26 0.32 -725
RFC 2.20 2 1.10 1.37 -259
FSEF 1.96 1 1.96 2.43 -.122
RSEC .02 2 01 0.01 . 987
RSFC 1.80 2 .90 1.12 330
REFC 6.96 2 3.48 4.32 .016*
RSEPFC c42 2 <21 0.26 .768
Error : 82.90 103 - -80- ' h
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Appendix BB(ii)

ANOYA using Rated Emotion on Reaction Time for Central

Source " 5SS
Sex 3.57
Emotion-R 212.55
Finger 2. 45
CLEM 54,16
SE 3.96
SF 01
EF 7.29
SC .49
EC 24,47
FC .09
SEP 1.32
SEC 12.78S
SFC =27
RFC 1.57
SEFC 11.38
Error 513.7S
Response 46.43
RS 1. 39
RE >5b6
RF 2.06
RC 2.64
RSE .64
RSF 1.59
REFP .10
RSC 27
REC 1.40
RPC 2.01
RSEF 2.62
R3EC~ > 1.21
RSFC 1.67
REFC 1.21
RSEFC 1.62
Errors 82.34

Presentation Task

(=)
)

AsS

3.57
212.55 .
2.45
27.08%
3.96
.01
7.29
24
12.23
.05
1.31
6-40
.14
.78
5.69
4.99

WM NN DN N = cd cd ) b i

-
(]

46.43
1.39
-96
2.06
1.32
-64
-1.59
.10
- 14
-70
1.01
2.62
-60
-84
.61
.81
.80

!

/

Wt BB R wd DN b e D) et s

Py
(o)
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0.72
0.00
0.49
5.43
0.80
0.00
1. 46
0.05
2.45
0.01
0. 26
1.28
0.03
0.16
1. 14

58.09

1.74
1. 20
2.58
1.65
0.80
1. 99
0.12
0.17
0.88
1.26
3.28
0«75

1.05°
0.76

1. 01

Prob.

399
948
- 485
« 006 %%
.374
«956
=229
.952
-091
.991
-609
.282
.973
- 854
.324

-000%*
-190
=276
-111

-196
".374

. 162
. 726
- 844
<419
.288
.073
473
55

<471
.368

s





