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ABSTRACT e

The effects of cognitive and emotional question-
content, and environmental complexity uﬁqn ocular

behaviour were studied,
Although the ﬁindings‘di not support previous
research concerning lateral gaze aversion, one interest~
ing result suggests that emotionality and difficulty of
questlons may have a curvilinear effect upon lateral -
eye movements analogou{ to the classic Yerkes-Dodson’
anxiety curve. ' - _
The findings do seem to éupport previous research
which found that people tend to look up more for difficuld
questlons, and suggest that difflculty iz an 1mportant
dimension to consider when studylng ocular behaviour,
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.INTRODUCTION ,

Although the eyes have long been recognized as an
essential part of human interactipn,‘most"sfﬁdies of
ocular behaviour ‘have been concerned with only one aspect,

' whether or not a pergon “mairtained a glarice directly at

the eyes of anothex, These studies suggest that the

.extent to which a person looks another in the eyes’

reflegts his personality (Duke, 1968; Bakan, 1971), his
moment-to-moment feelings "(Kinsbourne, 1972; Libby,.1971),
and his ongoing intentions or expectations (Kendonr/1967)
More recently, howeVer, another aspect of ocular behav1our'

has receiged attention, the direction in which one's gaze

igraverted when one 1obks away: from the eyes of another.
Two major planes of dlrectlonal responses have been
studied; lateral gaze aversions, that is, look-aways to
the right or the left, and vertical gaze avérsions,‘or
1ook-aways in an up or.down direction. '

-

Lateral Gaze Aversions

Two major possible determinants of direction of
lateral gaze aversion have been identified:-internai
factors which may function independently of the looker's "™\ -
phy51ca1 environment, and external or environmental
factors. The major hypothe31zed 1ntef;al determinant of
direction of lateral gaze aversion is the relative
dominance of the left. or rlght ‘cerebral hemispher€; the
major external determinant is the location of physical

o

objects'in one's surroundings. Studfes of each of the

two- determinants are reviewed in the following sections.
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! o, o The Gerebral Dominance Eypothesis |
raditionally, the concept of . cerebral dominance has’
implied a single dominant hemisphere, that being ‘the left  °
" hemisphere because of its leading role played in language
~and analytic processes in the right-handed person. How=
{ ever, Bakan (1971) discusses the "double dominance" model -
i Eﬁof the braf\ﬂ in‘which each hemisphere” is dominant with -
respect to different functions. '
- In fact, studies by Sperry an "Gazzaniga, who were
" the first to study the split brain 1 man, suggest that
the right hemisphere is not only capab‘e, but sophisticated
in some speéialized functions. For example, Gazzaniga
1 (1967) reports that right-handed patients, in whom the
3 corpus callosum’was cut were able to ‘arrange blocks to
match a picture design and draw a cubg in three. dimensions o
with the left hand, while the right hand, deprived of.
information from the ¢ight hemisphere, could not perform
these tasks. ., r " ' ' ,
According to the double dominance model of the brain
that Bakan proposes, it is believed that the left
hemisphere dominates in such functions as verbal and
> analyti% processing, abstract, rational and obaective
thinking;/while the right hemisﬂhere dominates in pre-
verbal and concrete thinking, and spatial patterning.
Studies of split ‘brain patients, in wlom.the corpys
callosum connecting the right and left hemisphere of the
* brain were severed generally support the. double
dominance hypothesis, but not for all functions suggested
by Bakan, ! . .
Gazzaniga (1971) provides anectodal evidence that in
generating emotional reaction, the right hemisphere is at
, “least on par, with the left., One patient in whom the

al

~

~ corpus “¢allosum was: cut reacted with smiles. and laughter
to a nude picture whether the picture was presented to the.
right or left hemisphere; although when it was presented

- 7 - ) ]
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to the right hemisphere she could not verbally de;;fibe
what she had seen as she could when it was presented to
the left. ’

There are two possible ways in which hemispheric
dominance may manifest itsel®:

1. In any person's total psychclogical function-
ing, one hemisphere may be relatively more
dominant than the other. (Bakan, 1971)-.

if, -for example, the left nemishpere is more dominant,

the particular individual is likely to be consistently
‘more competent at verbal, analytical tasks than at tasks
involving spatial patterning and musical abilities, Pre-~
sumably such individuals may also be relatively less
emotional than, those in whom the.right-hemisphere is more
dominant. Persons in whom the right hemisphere is dom-
inant should be relativelj better in spatial patterning
and musical‘aﬂiiﬁties than left-hemispheric persons, \
It has Ueer) customary to identify a given individual's
dominant hemlsphere by'determining handedness, footedness,

eye dominance, and so on.- This is because each hemlspherq i

recelves input predominantly from the opposite side of the
body, or in the case of vision, from the opposite visual
field. However, Day (1967) and Duke (1968) report that
during face-to-face interviews, individuals have a ten-
dency to turn their eyes consistently in one horizontal-
-direction rather than the other, making it posqlble to
classlfy most pe0p1e as left-movers or right-movers.

Fakan (1971) proposes that directién of lateral eye move-
ment is an in@;vidual'gharacteristic, in that it reveals
the relatively more dominant‘hemiSPhere in.any pefsbh's
total psychological functioning. In support of this
reasoning he finds that in comparing right-movers. and
1eft—movers, rlght-movers tend to have higher mathematlcal

scores on the. scholastic aptitude test, are more likely to’

choose "Yard" college majors, make career_ghoices earlier, -
- and prefer "cooler" colors; while left-movers tend to have

‘
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more vivid imagihatiqps} ma jor in "soft" areas,'and be
more musical and -more religlous.

2. Some stimuli may activate the left hemispheze T
more than the xmight, while other  stimuli may

—activate the right hemlsphere more than the
left. .
+

Ongoing cognltive activ1ty of a hemisPhere may be re-

" flected both by the electrical activity as. detected by EEG\=—
(Doyle, Ornstien,‘Galin, 1973), and by lateral gaze aver-
_slons in the opposite directlon. Thus Xocel, Galln, Orn~-
steln, and Merrin (1972) found verbal and mathematical
‘questions Jo elicit more eye movement to the right than
spatial and musical questions. Kinsbourne (1972) found
gimilar resuits; Kocel and her associates concluded -that
any tendency of an individual to move his eyes consistent-
ly in one direction, that is, %o Dbe a left-mover or a _
rlght—mover, is strongly modified by moment-to-moment cog- .
nitive activity demanded by the question. Emotional ques-,
tions also geem to activate the right hemisphere more than
the left, resultlng in lateral gaze‘gser51ons to the left,
(Schwartz, Dav1dson, Maer, and Bromfield, 1973)

" The Env1ronmenta1 Hypothesis
The idea that the external environment of an 1ndiv1d-"
ual will effect his behaviour has been employed repeatedly
in psychological studies. "The association between lateral
gaze aversion and ‘physical environment may also be’ man-
ifested in two ways: o ’ '

1, Different personalities may react differently :
to the same env1ronmental setting. - .

For example, a person having low self-esteem may
search for ways %o leave an embarrassing situation, while
a high self-esteem person may not Libby and Yaklevich
(1973) found dlrectlon of 1atera1 gaze aversion to reflect
‘indlvidual differences. Subaects who rated high on abase-
ment lookéd more often 'to the “left and less often to the
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right than subaects low on abaeement They suggested that
-sinde a door was on the subgect's 1eft the low self—
esteen pérson mlght have been attracted to it as an escape
route- or it may have attracted eye gaze s1mp1y because it
was a complex obaect useful for drawing the subaect's
attention away from an -uncomfortable situation., -

2. The physical enV1ronment may, be the main -
o determinaht of a response to particular
« L stimuli, regardless of personallty.

Litby (1971) found- that gaze aversions in the right- .
1eft dlrection were related to the affective content of
'1§Ferv1ew questlons. “mbarrassing questions eliclted more
eye movements to the left than nonembarrassing questlons.
Again, the dbor on the subjectt™s left may have symbolized
escape, or may have been the only object in the subject's
visual field, thus attractlng attention The presence of

-~

an escape route or door on/one side- or the other has been
-further 1nvest1gated by Myszka (personal communlcatlon,_
1974).

+

-

" Vertical Gaze Aversions e .
] ' ) F anmi
Although vertical gaze aversions have received much

less attention in studies of diiecfioh'of look—~aways than
( : . lateral gaze aversions, there’ is no reason to assume that
'1they are 1ess-impqrtan¢. There is evidence %hat vertical

Tikaze aversions are related to cognitive demands. ' -Libby
(1971) reported that subjects tended to -look up more when

asked difficult questlons as opposed to medium or easy -

questions. In an attempt to ‘replicate previous flndlngs

- . involving lateral gaze aversions, Ehrlichman, eeiner and

Y - Baker (unpubllshed) found that their data revealed” 31gn1f—’

' ’ ~ icant dlfferences only in the vertical direction of eye
. ,mMent’.' However, they did not take difficulty of: the .
questions into consideratlon -a dimen51dn,‘which accord-
ing "to Libby's fﬂQiings, may ‘have affected their results.

- -
-




. A : _ ' .
These studieslsuggest the importance of employlng the var-
iables of difficulty and up-down loock-aways in’ any study .
in which a clear and accurate model of ocular-behaviour is
desired. . | S | L

»

Ob;ectives of Present Study

!
The major aim of the present research was to further

study the hemispherid“dominance hygﬂ%hesis and the envir-
onmental hypothesis.
Investigation of the hemispheric dominance hypothesis
_ was undertaken by assessing the relative effects of ques~
<mm\\yrtions representing three different dimensions upon ocular
behaviour, These dimensions were:

£

a) emotionality £ embarrassing vs. nonembarrassing,

b) cognition type -~ verbally oriented vs. spatially
oriented, and

¢) cognition intensity - difficult vs. easy.

4 The environmental nypothesis was approached by intro-
‘ducing "environmental complexity", in the form of obaect
“location in the experimental setting, as a between sub-

jects variable. This made it possible to investigate the
possibility that complexity in the visual field serves to
draw anﬁlndiyidual's attention away from an uncomfortable
situation.
If eye movement reflects the differential demands .
made upon .the two halves of the brain, and if emotlon is
\iargely a right hemisphere functlon, “then embarrassing
questions were expected to lead to more left gaze aversions
than nonembarrassing questiOns. If effects of emotion are
. situationally dependght, direction of gaze aversion was
expected to change with the relative complexity of the
subject!'s environment, on her right or left side.
According to the view that gaze aversions reflect
cognitive demands, eye movement should be more leftward

,fpr spatially oriented questlons ang/msgiviiéhtward for
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verbally oriented qgéstions, regardless of the situation.“
0f course, in view. of the hemispheric dominance model
which etates that eye movement fEVeals an 1ndividual' ¢
more dominant hemisphere, it might be expecfed that sub-
aects emerge as right-movers and left-movers, regardless
" of the pecific cognitive demands of the questions.

Cdgnition intensity was also expected to have an

effect; m re upward gaze avereions were expected in re-
"gponse to difficult questiona, as opposed to lateral gaze
aversions in response to easy qﬁhetlons..
_ Complexity.-in the environmental setting was: varied ~
" across conditions. "According to the env1ronmenta1 hypoth-
esis, more ‘Teft gaze aversions were expected when the
environment to the subject's left was. more complex and
more right_gaze aversions when- @he environment to the
subject!'s right was more coppleXx; and aﬁ equal number of
left- right gaze aversions or more gazes directed\etraight

ead when both sides were bare. Of course, the envir-
onmental situation would have no effect on gaze aversion
if a strict hemispheric dominance hypothesis prevailed.
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‘CHAPTER II - S

c | METHOD S NS

Subjects

The subjects were sixty female University of ¥Yindsor
summer students, ranging in age from the late teens to the
fifties. S8ix of these sixty subaects were left-handed,
with the following distribution of left-handed subaects.
across conditions: one in the first condition, in which a
bookcase and wall picture were to the subject's right; two
in the setond condition, 1n which the objects were on the
subject*s left; and three in the third condition in which

the objects were absent.

Questions

Forty-eight questions, designed to tab ‘the dimensions'

of emotion,. cognition type, and cognition intensity, were

selected to be experimental questions._ Specifically, half

the questions were embarrassing, and half nonembarrassing,

half were verbally or language oriented, and harf were

spatially oriented; (and half were difficult and half easy.

Therefore, there were eight differeﬂE types of questiOns,
with six questioys of each type. ' -

The search for questions to represent the various
dimensions began with a review of questions used by prev-
ijous investigators. Although this did ‘provide a wseful
supply ;z/éuestions and also of eﬁamples of questions,. it~
seems % t many'of those used in other studies simply did

. not represent the required dimensions as well’as they

v

might have, For gxample, #hrlichman, Weiner, and Baker

(unpublished) labelled the following questions as verbal:




T

"Briefly, what is the meaning of this common
proverb- :\ rolling stone gathers no moas".,

‘and - .
"What word is this. the best definition of: |
-~ A yellow elongated fruit*.

Although these questions do have a verbal aspect it
seemed possible that they might also have a’ apatial aspect,
equallj strong. L : | : -
' To avoid such- ambiguities, an imagery scale (Paivio,
Yuille, and Madigan, 1968) was eonsulted to determine the
_imagery of the words used in-the questions that were béing
' considered for the present study. Careful thought and
" gelection.resulted in a 1list of 128 questions from which
forty~éight experimental questions could be chosen.

The final choice of these forty-eight experlmental/
questions was based on pilot tests and- ratlnge. The
initial 128 questions were presented to,len pilot subjects
and their responses were timed. These subjects were ﬁhen‘
asked to rate each of the questions on three semantic
dlfferential scales,. (see Appendix A)., THhese ratings in-
dicated each pilot subjectis perception of the emotﬂbnallty,
cognition type’ and cognition intensity of each question.
For the question to be retained as an experlmental question,
it had to be rated within two scale p01nts of the extr@me
it was intended to represent by seven out of ten pilot
‘subgects. For“example, for a question to be eonsidered
embarra851ng, it had to obtain a one or a two on a seVen
point scale with "embarrassing" at the 1ow end of the
scale, at least seven times.. ' : T

-~

An additional criterion was employed in choos;rg

-

queetions to represent the dimension of cognition intensity..
Here it was also.required that the response time of seven
out of ten of*the pilot subjects exceeded seven seconds.

‘ The forty-eight experimental questions are listed
in Appgndix B. . - |



O ‘ . o - - Apparatus ‘ | o v

: Lot
~ The experiment took place in a simple‘IO‘ 1n
. ) x 19' 10" room in which plain curtains hung on the two
) walls that were to the subject's right and left, Two
doors led into the room one on each side at the back.
The subject entered through the door that was to the
14ft of the chair in which she sat; she was also aware
that the experimenters entered through the door on the
right, . o |
However, the subject was seated so that both doors
were behind her and: out of her field of wvision. Further,
in case she turned her head, she was prevented from
_ Seeing eithier door by a screen that stood in back of the .- 1
, ' chair in which she sat.. -
Three experimental conditions were set up. "In °
the first condition, the physical environment of the
2 _ experimental setting ﬁcluded a book-case and a rather
complex picture, "Hallucinogenic Toreador", by Salvador
. . Dali, on the subaects' right, with no such-objects on
& the subject's 1eft, in the second condition, these
obiects'wére on the subject's left only. 1In the third
conditibn, these objects were removed from the rooﬁ,
so.that'the subjects' physical environment was plain and .
balanced on the right and left. ‘
Directly in front of the subject!s chair was
the chair in which the interviewer sat. Behihd the
1nterviewer's chair was a table which held. 'a Sony Video-
corder camera, Model AVC~34000,. concealed behind the grill
‘ . of a 26" x 10" loudspeaker cabinet. A video-recorder
' Sony Videocorder, Model AV-3650, which was just outside
the room, recorded the ocular behaviour of the subject.
A Sony transister Video Monitor, Model CMV-110U,

a— L]

ot



together.

11
connected to the camera was also-in the room, but was’
placed out of sight of jhe.subject behind the speaker

‘cabineﬁ, with the one ?%beption-nbfed'bélow}

Procedure - . ' .

The experiment was  in the form of a structured
interview with each gubject. Each subject was asked
£ifty=-four guestions, the first six of which were pres=

. ented in a fixed order and were intended %o accustom the

subject to'the';nterview procedure} The forty-eight
experimgntal questions were presented in a different,
randomized order to each subject, with the restriction‘

‘that not more than three questions of one kind appeared

The experiment was carried out by two graduate
student equrimeﬁters, a twenty-five year old malé, and
a twenty-four yegr_old female. The male experimgnter~
met the subject and introduced her to the experimental _
proée@ure. He explained that he was helping the second
_experimenter carry out her research, which involved
testing different interview techniques. The subjecf was
told that she was not personally veing evdilunated in any
way ;- rather, that she .was being askéd to evaluate a2
parficufér type of interview, which in ﬁer éase;yas a-
face-to-face interview gituation.- N

‘ The subject was then -informed that the camera
was inside the Joudspeaker cabinet and that the interview
would be recorded. To inform her as to;eiactly what in-
formation the experimentérs were receiving from the’
camera, She was shown her piéture_on the monitor, which
Las prought out froﬁ‘ﬁeﬁind the loudspeaker cabinet for
a moment for that purpose. TheHsubject was assured that
the tape would ve erased once it was reviéﬁed-for any
information that might be useful in studying the interview

A i
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' é&%ug;ion.‘ She was ihformeﬁ that ,the cameraﬁagg\got in =
full view so that it would not be too dist;acting ggpjher,
especially since 'she was to look at the interviewer rather
than the camera during the questibning; ,

The'male'experiménter then went on %to explain theﬁ{ﬁ
interview procedure, The subjeét,was told that she would
be asked questions, some of which would seem personal

*and possibly embarrassing, and sdhe of which would be dif-
_fidult. She was informed that she did not have to answer
any question that.she did not wish to answer. " She was
also told that mény_of the questidns had no one correct
answer. .Just before leaving the\room, the male experimen-
ter told the subject that she would be asked to fill out

a rating scale after the interview.

At this point, the female experimenter, (the
ihterviewer) entered the rpom and introduced herself to
the subject. She then gave the subject the following, s
more detailed instructions for the interview procedure:

npPirst of all, I would like you to make

yourself as comfortable as possible and

then remain in that position throughout

the interview, That's just so that your

.head doesn't move too much to the left

and right so that you stay in view of
the camera., - .

vSecondly, I'd like you to speak loudly

and clearly, and It1l try to do the same

thing because I can ask each question

only once. I cannot repeat any question. »
' ' Perhaps it would be helpful to think of

me as. a machine that says the question

once and cannot say it again.

r41though there is no time i1imit, please

" .try to answer each question as - -soon as
you can-and &8s briefly as you can.
Again, if you feel you cannot or should
not answer a particular guestion - just
say® so =" that will be -allright.”

Y
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wTf there is more than one part to an
answer, for instance, if I should ask you
to list a number of things, I would like , )
you to try and think of the whole answer . ’
first before you speak, rather than pausing C
and speaking and pausing and speaking., In :
general, though, just listen ‘to the ques- 5

tion, think it over and then answex to the
'best‘of your ability. ﬂ/

- nfhere is one more thing that is rather
important, I want youff?g}odk 2t me while
T am asking a question. dontt care ‘
where you look during your angwer, that's
. up to you.’ But during the question, that's -
all during the time I'm gpeaking, I'd like
you to be looking directly at me, And once
you finish your.answer, 1 won!t begin a new
question until you look at me again.

w0kay. That's all I have to say before we
begin. Do you have any questions -about the
procedure? Well, then we will begin.
There are six warm-up questions first and
if they go smoothly, we'll just continue with
the other questions without a break."
1f there were any questions the experimenter
answered them, keeping as close as possible to the pre-.,
ceding script, but satisfying herself that the subject.*:
understood the procedure. 7
During the interview, the interviewef followed a
consistent procedure for her own eyq’movements. The
questions were written on index cards, which the inter-
tewer used 1o jdentify the question to be asked next.
Each question was memorized by the interviewer, SO that

‘after looking down at the cards to jdentify it, she made

eye contact with the subject, and continued eye contact

throughout the question and through the subject's response.

-

After the interview, the subject was taken into
another room where she was carefully debriefed by the
fqmaig experimentér (ﬁhe interviewer). The debriefing
involved telling the subject moTre about the research and
why. it was being conducted, and responding to Questions

.-;f._
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and comments by’the”sﬁbject. After the debriefing, the
subject was asked to rate each of the forty-eight ques-
tions on a semantic differential.scale, assessing fhe
subject's perception of the relative emotianality, cog-
~—_nition type, and cognition intensity of the questions.
(See Appendix A). This provided three dependent variables
“which will be referred to as emotionality rating, cog-
~nition type rating, ‘and cognition intensity rating.
From the videotape, trained observers recbr@ed
.each subject's ocular';esponsé to, each question, by
traeing the direction of her ;irst eye movement aftex-
the initial eye contact made with the interviewer at the
beginnlng of the question. The observers traced the eye
movement in a one inch circle divided into elght sections,
(See Appendix C),
These ocular response scores were classified
-into the following,categoriesﬁ |

-

1, Maintains: Score 1 if the subject maintained
eye contact throughout the dur-
ation of the guestion and her
response; score O if she did
not; L

2. Directional response in vertical plane:
Score 1 if subject's first eye
movement after initial contact

is up; -1 if down; O if nelther
occured;

3, Directional response in horizontal plane;
Score 1 if first eye movement
after initial contact is to the
right; -1 if to the left; 0 if-
neither occured;

4, Closed: Score 1 if subject's first
ocular behavior after initial
contactwas to close her eyes;
score 0 if not,

Note that scores in the vertical plane were not
4 mutually exclusive of those in the horizontal plane.
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Rather a directional response was. coded ‘as elther up or.
down, unless it was directly in the right or left plane,’

-and as right or left unless it was directly up or down,

Scores for the dependent var1a§1es were summed -
over the six questions within each of the eight blocks.
of questions, providing each subject w1th eight sets of

scores. There were seven dependent variables in "each.

of the eight_sets, formed as follows:

1,

Maintains: Sum of the maintains scores.

: Possible score range:™ 0-6,
where 0 indicates no malntains
at all, and 6 indicates that
eye contact was. maintained .on
each question;

Ups-Dovns: fum of the up and down scores.
‘Possible Bcore range: -6 to 6,
where -6 indicates all downs,
and 6 indicates all ups;

Right-Left: Sum of the right and left

' scores, Possible score range,
-6 to 6, where -6 indicates all
lefts, and 6 indicates all
rights;

Closed: Sum of the closed scores: Possi-
: ble score range: 0-6, where O
indicates no eye closures and 6
indicates closure on each question;

Zmotional Rating: Possible score range: 6-42
where 6 indicates all gquestions
were extremely embarrassing and
42 indicates all questions were
extremely nonembarrassing;

Cognltlon Type Ratin Yossible score range:

b=-42, here & indicates all.
questlons were extremely verbal
and 42 indicates all questions
were extremely spatialj;

Cognition Intensity Rating Possible score
range; 6-42, where 6 indicates
all ouestlons were extremely ‘easy
and 42 indicates all questlons
were extremely difficult.
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Four observers were used to record the ocular :
.responses for all sixty subjects. The first two obser-
vers scored together until they had scored at least ten
.,Bubjects, and until they agreed on at least forty-thrée
out. of forty-eight scores on five consecutive, scoxring
attempts. These trained observers then repeated the same
procedure with the other two observers, Checks were
made regularly to insure continued agreement,



- CHAPTER II1

RESULTS

The effects of questions and object location

~upon subjects' behaviour was analysed by means of

anélyses of variance, with three levels of picture loc-
"ation {right, left, and no picture) as a between-subject
factor; and two levels each of the three within subjects
factors, all of which concerned classifications of the
questions. These within subjects factgrs were:

»

1. emotionality - embarrassing vs. nonembarras-
sing questions;

2. cognition type - verbal vs, spatlal questioms,
and , =,

~ 3. cognition intensity - easy vs. difficult

questions.

The dependent variables were of two kinds:

1. Ratings of semantic qualities of questioné'
to assess validity of question. type, (three
variables); and. :

2, Ocular behaviour, (four variables).

Table I gives the results for the seven separate

analyses of variance conducted upon the seven dependent
variables. Table 2 gives the means corresponding to
each significant analysis of variance component for the
same seven variables. Zach table is divided into two
sections corresponding to the two different kinds of
dependent variables. Zach kind of dependent variable
will be discussed in turn. '

17
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i - Ratings of Semantic Qualitiee GT Questions
‘The major purpoee of the ratings was to’ determine
‘whether or not the experimental questions succesefully
represented the intended dimensions of emotion," cégnition
N type, and cognitlon intensity. That is, were: the queutlons
o c13851fied as embarrassing, actually perceived as more
_embarra351ng by the subjects? Were the questions defined
as verbal and as spatial so distingulshed by the subaecte¢
Slmilarly, were the questions labelled as easy rather than
difficult actually perceived in that manner by the subjects?
As the fi¥pt section of Table I shows, the results
" confirm the accuracy of the,c1a551ficatlon of the questlons.
More detailed information on these effects is found in
y Table 2. For emotionaldty ratings, the effect of emotion-
ality is significant at well beyond the .0Q01 level. ‘hen
av e emotionality ratings for each quéstion were com-
puted and ranked, twenty of the twenty-fo r questions
~ ranked by subjects as more embarra351ng were among the
questions originally classified as more embarrassing.
h/h\\ : ' For ratings of cognition type, the effect of
cognition type is also sxgnlficant beyond the .0001 level.
When average verbal~-gpatial ratings for each question were
computed and ranked twenty-two of the twenty-four ques-
tions ranked by the subjects as more spatial than verbal
were among the questions originally classified as more
spatial. '

L4

For. ratlngs of cognition intensity, theidlfflculty
effect is again significant beyond the .0001 level. When
average ratings for this dimension were computed and
ranked, seventeen out of the twenty-four questlons ranked

by the subjects as moTre difficult were among -the ones
orlglnally classified as more difficult. It will be

" yecalled that for this dlmension only, in addition to the (_i
pllot subaects' ratings, average- .response times were
used_as a eriterlon in choosing the guestions,
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o Although the questions were classified success-
fully, the ratings of the questions yielded some impertant:
éurprises. Questions classified as different ‘in terms of
one of the three dimensions often differed. significantly,'
though not as strongly, in .terms of one or fore of the
other two dimensions. There were also some significant
interactions. In view of the, careful selection of ques-
tions for this study, taking particular pains to avoid

_apparent ambiguities in.the work of other investigators,

these effects will be taken into account in the interpfe-
tation of significant affects upon ocular variables, |
which are of primary interest in the study.

Ccular Behaviour

-

e s«cond section of Table I reveals a number

" of ‘interesting main and interaction effects of the indep-

endent variables upon ocular behavior. Once again, these
effects are detailed in Table 2,

The location of the bookcase and wall picture
had no main effect on the subjectst ocular behaviour.
Contrary to the environmental hypq@hesis, complexity in
tYie environment, then, adid not directly account for any
significant differences in gcular behafiour.

ﬁmotionality of the questions affected three of
the variables; maintains, u up-downs, and closures.
Subjects maintained eye contact significantly less when

"the questions were embarrassing than vwhen they were hon-

embarrassing (p<.001). Although subjects tended.to close |
their eyes very inirequently,. they did close their eyes
qlgnlflcantly more durlng the ‘embarrassing questions .
than during the nonembarrassing questions (p<.05). These
results do not seem surprising in view of what embarrassed
behaviour is thought to involve in our culture. It‘doeg
seem sSurprising that subjects tended to look doun“% reW¥
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' ,dﬁrin thé nonembarraséing qﬁestions (p<.025)., Thié

seems reasonable, howevef,.when_the‘cognitive intensity

" ratings are‘examinedu-“subjectq rated the embarréssing .
questionse as more difficult than the nonembarrassing =
questions, (p(.OOlj.. o o . ¢

Contrary to the ,hemispheric dominance view held

by such investigators as Kocel and her associates (1972).
and Kinshourne (1972), emotionality of the questicns had

no main effect on norizontal gaze aversions. That 1s,

the present data does not support the view that the right

nemisphere is dominant for emotiizélity and will be | -
t

activated by emotional questions' us producing leftward
movements of the eye. ) ‘
Cognitive type affected only one of the four
ocular vgriables, maintains. Contrarglto the hemispheric o
dominance hypothesis, it fajiled to'affect-lateral gaze ;
aversions, nor did it affect vertical gazes dr clesures. ' ~
Subjects maintained eye fontact more during the
spatial questions than during the v bal questions (p<.025).
Perhaps this result may be at least partially explained B
by the fact that spatial questions were rated as signif- '”‘
icantly more easy than verbal questions (p<.00l).
The failure to find verbal-spatial effects in
right minus left scores seemed to require further analysis
"gince sgme investigators (eg. Gur,. Gur, and Harris, unpub-
1ished) have suggested‘that under th: conditions of the
present experiment, in which the interviewer vwas face-to-
face with the sutject, subjects would consistanfly look
to, the right or to the left about seventy-five per cent _
of the time. - : N > /
If this left-mover or right-mover dichotomy were
to hold for the present subjects, it might help to clarify
the absence of question cognition type upon right-left
scores. rhen the right-left scores are sunmed over all
questions for each subject and arranged in a frequency
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distribution, the distribution is similar to a normal .
curve, - (See Table 3). Thus, it is clear that the sub-

jects in this study;cannot be classified ikto right and
left movers. I T v

Cognitive intensity affected two of the ocuiar
variables, maintains, and vertical gaze aversions.

‘Although over all the questions there were sig-
.nificantly more downward looks than upward looks (p<.005),
there were more upward looks for difficult question’s than
for easy questions (p<,0001)., This is consistant with
Lidby (1971). Also subjects maintained eye contact more
when the questions werg easy (p<.BQ0l). Since, when
subjects looked away, imey looked more freﬁuently down
than up, one might expect more downward looks to result
from difficult questions, for which there were more gaze
aversions (lESo maintains). Obviously, such was not the
ca&eu_ Thus the data strongly supports the notion that
question difficulty leads to upward looks,

The above main effects must, of course, be con-
sidered in liéht of the interaction effects on ocular
- behaviour. There were significant interactions for éil
g8ix two-way interactions:

1. Logation of objects with emotionality (LE),

2. Location of objects with cognition type (LV),

- . 3. Emotionality with cognition type (2V),

4, Location of objects with cognition intensity (LD),

5. Jmotionality with cognition intensity (2D),

6. Cognition type with cognition intensity (VD).
There was one three-way interaction involving emotionality,
cognition type and coggktion intensity (jVD).

Although:-location of objects in the subjlects?
environment did not djrectly affect ocular behaviour, it
did interact with each of the other independent variabless '

-y
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cy Distribution of Right-Left'Séorés Summed
Over All Questions.for Bach Subject

1.1

TABLE 3

Class Interval Frequency
16 . 17 1
14 __ 15 0
12 — 13 c
L10 - 11 .0
l 8 . 9 2
6 — 7 2
4 ) 4
2 — 3 9
0 — 1 15
-2 — =1 18
-4 = =3 4
-6 — -9 1
-8 — =1 2
-10 — = 9 1
-12 — =11, 0]
-14 — =13 1
Total

h
O
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emotionality, cognition type and cognitién inténsity to .
produce significant effects. When object location inter-
- acta with cognition type, the results show: that when. the
objecta are on their right, subjects look down more during
the spatial questions, but when the objects are on the
left or<absent, there are more downward looks during ver-
bal questiyns. This effect, significant at the ,025
level, was

+t expected. “

The interaction involving object location and cogn
nition intensity was also unexpected. "It too was sig-
nificant at the .025 level. Although subjects maintained
eye contact more during the easy questions than during the
difficult questions, this difference was significantly
greater when the objectis were on the right.

. The third interaction involving object location
was with emotionality. It did not affect any of the four
ocular variables; but rather two of the rating variables,
emotionality ratings and the cognition intensity ratings.
when there are no objects on either right or left, the
embarrassing questions were rated more difficult and
embarrassing than in any other condition; and the nonemb~
arrassing questions were rated less difficult and embar-

" passing then in any other condition. These effects were
significant at the .025 level.

Tmotionality interacted with two factors; cogni-
tion type and cognition intensity to produce significant
effects. UWhen emotiomnality interacted with cognition
type, the results show that subjects maintained eye con-
tact significantly ‘more during the spatial question

. primarily when the questions were nonembarrassing (p<.05)..
This interaction effect between emotionality and cognition
type is consistent with the fact that nonembarrassing )
spatial questions were rated by the subjects as more
spatial than embarrassing spatial questions; and the main

[
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effects show that subjects maintained eye, contact more
during spatial questions.‘ : ‘ :
Emotionality interacted with cognition intensity o |
to produce highly significant effacts on three of the four | 1
ocular dependent variables. They were maintains,'up-dQWns, ;
and rights-lefts, The interactlion between emotionality 5
and cognition inténsity on maintains produced an effect .
similar to that of emotionality and cognition type, That
is, the subjects maintained eye contéct more during the
easy questions than during the difficult questions, mainly
when the questions were nonembarrassing (p<.0001). Here
again the ;significant difference seemS to be within the
nonembarrassing questions, The ratings of the questions
again support this effect - there was & significantly
greater difference in the difficulty ratings of the easy
and difficult questions when the gquestions were nonembar-

rassing than when'they were embarrassing. Thus, the main
offect of cognition intensity on maintains--that subjects
maintain eye contact more during easy questions - pmust be
qualified. The effect is particularly strong when the
questions are not emotional. _

These,same two independent variables, emotionality
and cognition intensity, interacted to produce an effect
on dependent variable ups-downs, at the .0001 level. Once
ggain the main effzﬁé{of cognition type on the vertical
gaie aversions seefis to take place within the nonembarras-
sing questions. That is, subjects look down more during
easy questions and up more during difficult questions if
the Questions are nonembarraséing. This is consistent
with the previously noted fact that the €asy questions
were rated more difficult when the questions were nonembar-
rassing - taken together with the main effect that people
look up relatively more for difficult questions.

The effecta of the interaction between emotionality
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and cognition intensity upon lateral gaze aversjons did
not follow the same pattern as it didlwithrtqé‘two prev-
‘{ously mentioned dependent variables. It is eepecially
intriguing‘as it 18 the only effect in the whole gtudy
upon lateral gaze aversions, the main focus of the entire
~study. Here,'it appears that when the questions were
nonembarrassing,'subjects looked to the leff,more when
the questions were difficult; but when the questions were
embarrassing; they looked to the left more when the ques-

tions were easy (p<.005). This highly significant finding

does not support either viewpoint of the hemispheric dom- .
inance hypothesis. Instead, it draws our attention
clearly to the fact that question difficulty is a crucial
mediator of the effects of question emotionality upon lat-
eral gaze aversion. It suggests that emotionality and
‘difficulty may combine to produce anxiety, and that later-

al eye movements may reflect the classic Yerkes-Dodson (1908}

curvilinear relationship between problem involvement and
anxiety. That is, easy nonembarrassing questions are

jnsufficiently motivating; difficult embarrassing questions

are overwhelmingly debilitating; but either easy embarras-
sing or difficult}nonembarrassing questions produce’
active involvement and maximal problen solving. Couléd it
be that-left-looking during an jnterview reflects that
moderate degree of anxiety agssociated with efficient pro-
blem solting?

The final significant interaction was a three way
jnteraction between emotionality, cognition type and cog-
nition intensity (p(.OOOl). It affects only one of Lhe
seven dependént variables, the emotionality ratings.
“mbarrassing questlons -are rated as especially embarrass-
ing when they are also verbal and easy. This finding
again points to the importance of controlling questions
for relevant dimensions in studies of this kind.
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_CHAPTER IV

DISCUSSION . -

The study casts a fresh‘iight on research concern-
ing‘the effects of different kinds of questions upon
ocular behaviour, Its most important finding concerns
the pervasive effects of question'difficulty. More dif-
ficult queetions clearly produce more upward looking than
‘easy questions -~ a finding that appears independently of

he equally important finding that people simply maintain
Qees eye contact in response to difficult questions. Both
these findimgs strongly support earlier results reported
by Libby (1971).

The results for cognitive intensity appear sin-"
gularily important in view of the fact that othef inves-
tigators gnhrlichnan, Weiner and Baker, unpublished; Gur
Gur ‘and Harris, unpublished Kinsbourne, 1972; FKocel,
Galin; Ornstein and Merrin, 1972) have not secured cog-
nitive intensity ratings from their subjects and report
effects due to a priori judgement of question dimension.
in fact, as the ratings in this stqu show, difficulty
interacts with other dimensions — stch interactions could
account for much of the interactive effects of question
dimension upon the ocular variables reported in their
studies. Specifically, cognitive intensity interacted
with emotionality and with cognitive type to affect main-
,tainance of eye contact, and other variables. These
. effects would be difficult to explain without knowledge
of the relationships among ratings.

The results for question emotionality are also of
'intereet supporting-earlier findings by #xline, Gottheil,
Paredes, and Winklemeier (1968), and Libbx,(l971), that |
embarrasing questions, too intimate for the- qualitj of a
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relationship, lead to less eye cortact. Moreover, the
results raise the interesting issue that subjects may
respond to the situation in a cognitive, as well as emot~
ional way, and that the cognitive dimension may prevall
upon ocularlbehaviour. Specifica}ly the embarrassing
questions were rated as more difficult and produced more
upward, rather than downward 1ooks.—'contrary‘to suggest-
jons made by Tomkins and McCarter (1964) and Goffman (1956)

that embarrassment provokes feellngs of shame and results

in downward looks. This may be so in other circumstances;
but apparently not under the conditions of the pregent o
study. e

The third main findf%u that spatial questions

result in more maintainence of eye contact may also be
partially explained by the fact that the spatial questions
were rated easier; but of course,'if is possible that it is -
easier to visualize spatial effects than to formulate
verbal responses while looking in the eyes of anothé?’ﬂ‘an
hypothesis which requires further investigation. .

. The fact that the condition in which the objects
were located to the right of the subject lead to more
downwardAlooks on spatial questiohs and to a greater
cognition intensity effect on maintainence of eye contact
than the other two ccnditions is difficult to explain.

It does seem strong enoush to merit further investigation.
'The-curvilinear interpretation of the emotionality
by cognitive infensitg i{nteraction upon lateral eye move-
ments seem to be a major consideration and may well be the
most ionrtant finding of.the study if verified by
future research. When questiqns'were eacy the straight-
forward results obtained by other investigators (Litby,
1971; Schwartz: Davidson, Maer, and tromfield, 1973)
were replicated. That is, embarrassing quéstions produced
more left looking than nonembarrassing questions. But
when questions weTre difficult the opposite effect occured,
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‘Thus, the similarity to the Yerkes-Dodson anxiety curve
COmes o mind. Eaéﬁ} nonembarrassing questions and dif=-
ficult,_émbarraasing questions may represent extremes of
too little and toe much anxiety for effective_pdrformance.
The remaining two combinations - easy and embarrassing,
and difficult and nonembérrassing'- may correspond to
intermediate degrees of anxiety. Future research'then,‘”
should explore whether right-left looking reflects too
1ittle, .just enough oxr too much involvement in the int-
erview situation.
o

One interesting finding in this study serves %o
confirm an implicit working assumption in our soclety.
That is, an interview in which it is desirable that the
questions be embarrassing and difficult as possible for
the interviewee, should\take place in a bare room. In'
this study when the room was bare, (objects absent),
embarrassing questions were rated as more embarrassing
and more difficult than the embarrassing questions in
either of the other two conditions. This is consistant
with the fact that police interrogations a}most always
take place in bare or scarcely furnished rooms.

_Since none of the independent variables provided
any‘effects ‘on lateral gaze aversions that support either
view of the hémispheric dominance hypothesis it is
jnteresting to consider some reasons why this study may
not have been ideal in ybtaining such results. Firstly,
Baken (1971) states that women are more likely than men
to avert their eyes in .both directions; therefore, women
are not as easily divided into right-movers and left-
"movers. Eaken warns that it is more difficult to find
differences between female right and left movers than
between male right and left movers. Thus, the fact that
the present study used only female subjects may account

K
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~ for the lack of replication. However, if it is SO-that

there are such great differences between the sexes in
hemispheric 1aterali ation, studies based on these dif-
ferences may pr0ve fruitful course to follow in study-
ing the mysteries of the human brain.

Secondly, Gur, Gur and Harris {(unpublished) have
provided evidence that question content will not deter-
mine eyelmovemont in a face-to;face situation, but only

in a situation in which the subject is not interacting
‘face-to-face with the interviewe The interview in the

present study was, of course, face—to-face, and this
might account for the lack of Bupport for this view of
the hemispheric dominance hypothesis. However, ‘the same
investigators also state that during a face-to-face
interview, subjects will move their eyes consistantly in
one direction regardless of the demands made upon the
brain, thus emergi?g into right-movers and left-movers,
This study does not support that findlng although here
again it must be pointed out that these investigators
employed male subjects, while the subjects in the present
study were female.

A third possible - reason why no significant
results involving lateral gaze aversions were found mlgﬁ%
involve the fact that six of the simty subjects were
left-handed. - In general, it seems that left-handers are
less well lateralized than right-handers (Kinsbourne 1972); -
therefore, it is more difficult to find. consistent dif-
ferences in the lateral eye movements of left~handed people.
However, it is imporbable that the small number of left- |
handed people in this study could- have eliminated any N
effect that question content might have had on the data,
or any emergence of the subjects into. right-movers and
left-movers, This consideration becomes. even more un-
acceptable in the 1ight of the previously mentioned study
by Gur, Gur, and Harris (unpubllshed) They obtained
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s}gnificant differencés between right and.left'eye move-
‘ments'even_though se,\nteen out of_forty—ning_of their
subjects were left-handed. |
Certainly there is reason for further, more
refined research in the study of ocular behaviour. This
study suggests two possible methods of Hmprovement.
Firstly,.investigators should take cognition intensity
_(difficulty of question) into a@ccount when designing or
choosing their questions. There seems to be no doubt
that question difficulty will_influence-oculai résponse,
either directly or by interacting with other independent
variables. . | . '
Secondly, perhaps investigators should obtain the
subﬁectst ratings of the questions; this information
would indicate to the-experiménters-just how successfully
“they had choosen their questions-to represent the intended
dimensions. Ideally, this type of research should contin-
ually be searching for "pure' questions; that is, gfies-

tions that are rated by -subjects as significantly different

. in terms of one dimension, "and one dimension only. More
concern for the questions tised could only lead to more
accurate interpretations of the effects of gquestion
content. upon ocuigr behaviour.

gm0
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APPENDIX A

SEMANTIC DIFFERENTIAL SCALES

Instructions: "Here is a list of the quegtions I asked

" you, (subjects were given a 1ist 5f the
questions), glthough they are not in the:

same'brder as they'were dufing"the interview, I would lik

you to rate each question on eash of these three scales;

that is, whether 1% was easy or difficult, embarrassing

or nOnembarra531ng, and verbal or spatial. That means

‘ you'll be rating each question three different times, so
that ¥ u'll have three circled numbers across each row.

(The experlmenter continually pointed to the relevant
places on the scales as she gave the instructions). In
this corner is a guide you can refer to. So if you circl
a "2' in the flrst ‘column, that means you found the ques-
tion very easy. Let's look %v L another colymn - if you
circle a2 '5' in the third column, that means you found
the question somewhat spatial; if you®circle a '6' that
means you. found the,questlon very spatial. I would like

.you to try and use the whole range of the scale. Okay,

do ‘you understand how to uSe the scale?
uNow let me explain to you what is meant by
verbal and spatial. Spatial indicates that images, pic-

tures, or\patterns were brbughtfto mind. Verbal on the

other hand, Indicates that your mind 8imply searcheaféaiJ

words or logic.. Do you understand? -
150 now that you've heard all the questions, go

ahead and rate each ons of them as best you can - trying

" to remember how Yyou fslt about each question at the time

it was presented to you during the interview."

33
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L If the subaect failed to understand any part of
. the instructions,. the experimenter continued to explain

that particular point until she was satisfied that the -

‘ subject understood what she w to do.

The following page is an example of the semantic

differential scales used in this study.
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APPuNDIX F
.~

CXPERINENTAL QUESTIONS

Nonemotional Verbal nasy:

1.
2,

3,

what does COD mean? _
vhat part of speech is 'the'?

what would you do if you lost a book that belonged
to one of your friends?

what would you do 1f you went to the store for bread
and they didn't have any? -4

what are the advantages of paying bills by cheque?
What day comes before Wednesday?

Nonemotional Verbal Difficult:

7.

8.

9.
10.

11.
12,

. Nonemotional Spatial Easy:

what is the meaning of the yg;d 'time'?
Define the word *economics'.,
Define the word 'ability’'.

Finish this sentence--"Ability is nati::i education
is . - .

Tell me five verbs beginning with''R'.
Make up.a sentence using thé words 'exchange' and

13,

14.

15-

16.

tstock!.
U

Try to form a mental, picture of what I am going to
tell you and tell me when the picture is as clear
as you,can get it: "A Forest". T

Try t6. form a mental picture of what I am going to
tell you and tell me when the picture is as clear
as you can get it: "An Ocean Liner.,”

Imagine a rectangle. Draw a line from the upper left’
hand corner %o the lower right-hand corner. Wwhat two
figures do you now have?

How are a ‘piano and a violin alike?

36
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17. Try to form a mental picture from the following quote
and tell me when the picture is as clear as you can
get it: "A birdie with a yellow bill hopped upon
my window sill". '

18. Try to form a mental plcture from the following quote
‘and tell me when the picture is as clear as you can
get its "Is this a dagger which I see before me,
the handle toward my hand". .

Nonemotional Spatial Difficult:

19. In pictures of Napoleon, which hand does he hold -
' in his coat? :

20, How many points are there on the Maple leaf in the
Canadian Flag$ wi | ‘
~21. How many corners are there in a solid cube?

'22. Name two, small lettetrs which go below the line of
print like the letters p and y.

23, what {s a letter that goes below the line o rint r 4
in small writing and above the line in small” printing?

24. ‘Which angle is greater: the‘smaller angle formed by

the hands of a clock at 2:45 or the smaller angle
formed by the hands of a clock at 2:307

*motional Verbal Zasy:

25. Yhat is a four letter word bpeginning with '£'?
26, Make up a sentence using the words *thigh and kisséd'.

27. ‘hat do you do to attract someone to whom you are
sexually attracted? :

28, 1If you are, or were to have a sexual relationship
with someone, how often would you like to engage in
sexyal activity? :

29. .how ften do you use underarm deodoranis?

30, Compared with most peoble, how would you rate your=-
self’on intelligence. ‘
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smotiondl Verbal Difficult:

31,
32.
3%.
34.

35.

36.

tmotional Spatial fasy: *

. S
What is the most embarrassing word I could say to

you? :

What is the most embarrassing word do-you think you
could say to-me? : : 4

what daspect of your personality do you dislike or
regard as a handicap?

‘vhat was your first impression of me?

why do you think lesblan relationshiﬁs are considered
by some people to be as satisfying as heterosexual
relationships? . .

"When was thé last time you told a 1ie to someone
close to you?

37.

38,

\

39.

40.

41,

42,

o
L
s

A%

}

what do you think is the average length of an erect
penis? - o

Try to form a mental plcture from the following quote
and tell me when the picture is as clear as you can
get it: "They grunted together, Karen squirming back=-
ward in the damp earth, Shar grinding himself against
her," ;

Try to form a mental picture from the following quote
and tell me when the picture is as clear as you can
get it: *“She heaved and hurdled, arched and cried,
clawed me, kissed me, even gave a shriek once,..".

Try to form.a mental picture from the following quote
and tell me when the picture is as clear as you can
get it:- "He could stand it no longer, he cried out,
he sobbed helplessly against her tensed face..." :

1f you are engaged in an intimate sexual experience
with someone, do you prefer the lights to be on or
off? ' ' -

what- are you most afraid of?
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#motional Spatial Difficult:

43.

44,
45,

46,

4?.

48.

what part of your body do you like tb expose to men?

What_part of your body do you like to” hide from men?

Describe the scene of the most embarrassing experience
you were ever in, ' ,

Try to get a clear picture in your mind of what I am
going to tell you and tell me when it is as clear

- as you can*get it: "A sexual orgy. in your own room

or apartment®, -

Think of your best female friend. +hat would you do
if she expressed a desire to have a sexual relations
with you? :

Imagine you are out with a man for the first time.
You notice his fly is open. %hat would you do?




APPENDIX ¢ . (

" OCULAR MOVEMENT SCORE SHEET

. Beldw is an example of the one inch circles in
which subjects' eye movements were recorded by the obser-
vers:
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