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- o ABSTRACT

Perceptual defence and»the effects of subliminal stimuli upon
subsequent verbal behavior were studied in the contéxt.of functional
hemispheric asymmetries and.hemisphericity of-the subjects. [t was
‘hypothesized that subjects would demonstraie perceptual defence for
wards flashed into their left visual field (LVF) By recognizing
significantly féwer anxiety words than neutfal words._ No such effect
was predicted for the RQF. The magnitude of perceptual defence was
postula;ed to vary in relation to the hemisphericity of the subjects.
It was further hypothesized that the presumablyAapxiety-arousing verbal
stimuli not recognized by the subjects duriﬁé unilateral tachistoscopic
presentations (per&eptual defence) would, under some conditions,
influence the subject;s subse;uenf interpretation of repetitive
ambiguous auditory verbal stimuli. |

Twenty right-handed female subjects who showed at least 75% of

. their lateral eye movements to tﬁs right and twenty with lateral eye
movements to the left, parfic}péted in ihe experiments. Perceptual
defence was demonstrated as predicted, and the right-movers showed less
perceptual defence than the left-movers as was indicated by decreased

LVF ‘recognition of anxiety-producing words in comparison to neutral

words. The results were discussed in the context of current

* [

neurophysiological evidence which suggestéd that the right hemisphere

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and the inhibitioq of neuronal transmission across the cerebral

~

gommI;sures .may'be involved in the mechénishs underlying percéptuél
defence, repression and ceriain'unconscjéus pfq;e;sés.

’ . In order to explore-;he effects of szlIﬁinal stimuli upon the™
subjects' subsequent interpretation of repetitive Embiéuoﬁs auaitorf
verbal stimuli, a dichotic vérba!'traﬁs@érmation faék (va).waé

'eﬁployed~befo;e (pretest) and after (post-test) the téchisfgscobic
procedu}e._ It was found thaé the subjects' DVT pretest reports differed
‘significantly from their DVT post-~test reports as a function o% thé

tachistoscopically presented anxiety-producing stimuli which were not,

recognized by the subjects during the tachistoscopic experiment.

e

Re . . .
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CHAPTER |
!
INTRODUCT 10N
The human brain has been Implicated in certain manifestations of
the human psyche since antiquity. In writings Wwhich range from those
of the early philosophers (elé. Plato) and anatomists to those of the
mode}n-day neuropsychologists; attempts have been made to associate
. what has been variously referred to as the human soul, mind, or .

consciousness to the activities of the human brain.
The first scientific discovar&‘with respect to identifyiﬁg‘the

human brain with a particular human ability is usually asc;ibed.to_ﬁauf
' Broca (Boring, 1950). He was the.?iyst one to propose in 1861 that ‘the

ability to verbalize (use expressive language) became disturbed when '
\ certain portions of the left hemisphere of the brain were damaged. Th%s
finding was soon fo]low;d by localization of motor functions in Fhe
cerebral cortex by Fritsch and Hitzig (1870).' Since about this time it
bgcame accepted that not only the physical functions of the human body
but also the higher mental activiiies, such as language, are related to
tHe functioning of the human brain. This view, with éomg modifications
regarding the extent to whicg certain fuhctions_can.be ;petifically
ascribed to definite ;egioné of the bra{n, has pers[sted'tp present day.

The uﬁper parts of human brain are divided longitudinally into two

Reproduced with permission of the &:opyright owner. Further reproduction prohibited without permission.
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cerebral hemispheres (left and }ight) connected with_pne another by
seQefal c;hmissures, the large;; of these being a thick Sundle of fibers
called the_corpu§ caIlossum; The appearan;e of the two hemisbhe}es to
the naked efé is nearly identical yet each has some diffe?éht; highly
specialized functions of its own. Since Béoca's important discovery of
motor speech cen;ers in the left hemisphere, it has become generally |
éccepted that he two hemispheres'of the human bréin are functionally
asymmetrical. This Qas further supported by Wernicke's (1874) finding
that remeal of more posterior areas in thg left hemisphere, buf hgi.

: the-righ , resulted in the inability to understand language. Due to the
jgportanEZ\bf language in the regulation of Fuman behaviour and in human
}nteractions the‘hemisphere found to be functionally related‘to language
(speech, reéding, writing) began to Le re%erred to as the dominant
hemisphere. For almosf all right-han@ed individuals (arid most left-
handers as well) the.]ef; hemisphere is the dominant one and subserves
the primary fun;tEOp of language processing and productioﬁ. Its

\

anatomical connect}ons with the rest of the body are such'that it
receives. sensory input from, and co-ordinates motor ;ctivity primarily
on the riéht half of the body. "The minor (right) hemisphere recéives(

’ sensory ingut‘from, and primarily regulates the motor activity of the
left half of the body. Codsiderable research has shown that apart from
the éensory and motor functions, phe‘éinorn(right) hemisphere also
'suhserves many péychologiéal procégsésbge.éf, organizing visual-spatial

relationships, appreciéxion of music, ability to recognize faces)

i

b
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



comparable in combiextty to the mediation of ]anguage'by the left’
' kemisphere. A model of dual dominance has therefore been proposed to

exﬁress the idea that the ieading hemisphere for some functioqs: may"
~ b ' '

not be the Ieading'hemispheFe fér all functions but fhat‘each hemisphere
Is specialized in différent ways and complements the otﬁer‘(B;kan,-i§71).
Curreht research oh.hemispherjc asymmetry essgptially reflects the dual
dominance model in that the functions of both hemispheres are heing

2
actively studied.

R4

Functional asymmetry of the human brain has been demonstrated in

clinical st&dies with ﬂﬁtientS\fofering from brain daﬁaée;pf‘various“
causes as Qell as in experimenﬁai studies with normal subjectsl' ~
- Extensive neuropsychologiéél batteries have been_develobéﬁrto,study and
diagnose the effgcts of démage to different por;ioné of .the bfa{n {e.qg.,
Halstead, 1947; Reitan, -1959; Milner, 1971f.- Damage to the left side |
of the brain. is usually followed b9 }gséfof languagé abilitles in ‘
v§rying degrees depehding upon the severity,,etiologxﬁand.exacg loci
of Injury. Conyersely, patients with right-gided cerebral damage
experience various degrees of'jnability to organize—visualvgpatjal
relationships in the environment and have difficulty identifying
unfamiiiar f%ces or dfétinguis#ing musical patterns (Hilner, 1968,
Kimura: 1973).
. Temporary! anaesthetization of one hemisphere (the Wada tachnique,
Wadq & Rasmqs§éh, 1960) usgd tg detgrqine hemispheric dominance for

L4

\\\5\ speech prior to surgical removal of epileptic foci, has contributed .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



- v

further evidence in support of lateralization of cognitive functions.

3

During thts procedure, sodium amytal is inJected into the left or rIght

carotid artery in the neck thus producing a temporary anaesthe ic effect

within the ips‘lateral cerebral hemisphere. The patient is awpke during '
. i ‘/

thIS procedure and is aéked to.. respond to dufferent

mple Jerbai and
nonverbal tasks. When the left hem15phere is thy aneesthetized-the
patient Becomes temporarily pareiyzed e right side of his body
and 1eses his ability to verbalize end to respond to verbal tasks.
Conversely, when the right hemisphere is treated simiiarly, the
temporary paralysis is over the left side,ef his .body and’the patient
demonstrates difficulties in so]ying problems inVo[ving visual~-spatial
organizations (Wada & Rasmussen, 1360). )

, Propably the most drematic demonstrations of functional'asymmetry
resulted from studies with split-brain patients. In these patients the
.f]bers of the corpus callossum connecting the left and right hemaspheres
were surglcally severed which anatomically separated the two cerebral

hemispheres from one afother. This operatjon is used in treatment of
severe, intractable cases of epilepsy (Seerry, 1964). Following this
operation there is a marked decrease in seizure activity and the patients
appear quite normel and are able to carry on their everyday actiQitiesi
It is only under specially designed experimeﬁtal conditions thet the
dramatit effects of disconnecting the two hemiepheres emerge. Sperry
(1968) summarized the picture of such pat}ents as follows: ¢

The most remarkable effect of sectioning the cerebral

v

~T
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commissures continues to be the apparent lack of dﬁange

with respect to ;}Qinary behaviour. (The patients).:.

exhibit no gross alterations of ﬁersonality,~iqtelleé£

or overt beﬁé&iour two years after operation....

Despite this outward appearahce qf general normality in

ordinary behavioﬁr...SpecifIc tests indicate functional
disengagement of the right and left hemispheres with

respect to nearly all cognitive gnd,other psychic

activities. Learning and memory are found to proceed o R\\'
quite independently in each separated hemispheré.;..
and the whole inner realm of gnostic experience of the

~

one is cut off from the corresponding experiences of

- the other hemisphére....(p. 31).
"Experiments with split-brain‘péfients most clearly demonstrated

fﬁncti&hal specialization of each hemisphere -and the ability of eithér
hemiséhere to mediate complex psychological process;s gg‘least to séme
gxtent independently from.one another. This independence is evident in
the dissociation of pérception and verbal response. When patients were
blindfolded and then a;ked to manipulate common objects with their right
hand only.(i.e., the information was received by the left - verbal -
hemjsphere), they were able to describe them verbally. When they felt
the same objects with their left hand only (i.e., right - nonverba)

hemisphere) they could not describe them verbally but were able to

select them with their left hand from among a group of other objects.

{
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In order to compare the response of either hemisphere to visual

stimuli a special.way of presentation had to be devised., The visual

system in humans is organized in such a way that visual stimuli whipH
réach the ‘temporal half of the retina of each eye are projected to the

ipsilateral visual cortex. Stimuli which reach the nasallpart of the

retina of each eye are projected via fibers which cross at the optic

<hiasm to the contralateral visual cortex. When a stimulus is presented
briefly by a tachistoscope to the left of the central fixétion'ﬁaint
. (teft visual field -- LVF), it is received by the }igﬁt cerebral

hemisphere via the right temporal and left hasal halves o#athe retinae.

- Conversely, the left cerebral hemisphere receives input which is

presented to the right of the.central fixation point (right visual field

~- RVF) via the left temporal and.right nasal halves of the retinae.
When this method of prpsentatian was used with split;bréih.patienﬁs
they were able to'verbally report‘only those stimuli which w;re flashed
tachistoscopically to the RVF because these stimuli became directly.
available to the *left hemisphere for verbal interprefation anq report.

Similar stimuli presented to the LVF reached the right (nonverbal) d

hemisphere and were not reported verbally. The subjects were, however, -

able to select the appropriate object that they éaw from an array with

their left hand, thus indicating the right hemisphere's know]edge of it.
Occasionally, a presentation of a stimulus to the right hemisphere ~
resulted in a complete denial of having seen anything at all. This wés

the case with one woman who was viewing a series of neutral geometrical

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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designs presented randomly to her LVF or RVF by a tachistoscope. In

‘\

his series a plcture of a nude pin-up was included and flashed to the
/

CLVF thus-reachlng the right.(nonverbal) hem}sphere. linmediatelly upon

A

the presentation tbe.weean blushed aed gjggled but denied having seen
anything at ail, thodgh‘she added: "Oh,(;f. Sperry, on have some
machine!" ‘

Another spllt brain patient would spontaneously laugh whenever he
felt a certaln tactile stimulus in hls left hand (right hemlsphere),
altheugh unable to acknowledge what caused his laughter (Gazzaniga,

“Similar observetions.were‘made during auditory presentation of
stimuli. ﬁi]ner, Taylor, and Sperry (196é) used a dichotic method to
present verbal stimuli to split-brain patients. This method consists
of simultaneous preeentation of different auditory input to each ear.
Following the dichotic presentation of auditory verbal stimuli, the
subjects in this experiment expressed their disappointment over not
having heard enything in .the Ief£ ear, despite having expected some
input. All these patients, however, were easily able to report digits
presented to the left ear when there were no competing digits from the
right ear. Milner et al. (1968) concluded that this demonstrated that
the ipsilateral pathway (from the left ear to the left hemisphere) was
intact ‘and could be utilized, but was inh}pited during competition from

the stronger contralateral ;gput (from the right ear),.as manifested by
4L

the compiete suppression of verbal input from the left ear under the

4
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dichotic listening condition;. This is in agreemént'with previousiy
‘establ ished anatomical Fiﬁdingsf that thefshﬁcorticaT contralateral
auditory pathways are ho?e numerous than the ipsilateral .ones.
The subjects in the Milner-et al. experiment were also éiven‘two
competing instrugtion;, again presented dichotically. During this task
~ they were told, for example, to pick up a brush (]eft ear) and pick up
a key (ri;ht ear) with thei?ﬁlgi& hand from among a EOIlection of nine
objects screened from their sfght. All subjects reached for the«ébject
that coincided with the I;ft.ear instructions (received by the right
hemisﬁhere which cgntrols the-left hand). Later when they were asked
to recall the objects that they had picked up they verball; deséribed

thé ones that they were instructed to chose through the-right ear
{received by the left hemispher;). Furthermore, they reﬁorted total
non-aQareness of the inconsistency in their behaviour.
. '

it has been suggested that, apart from specialization of each
hémispﬁere for tasks with different content (i.e., ve;bal ~ nonverbal)
.there is pefhaps an ‘even more important difference between them, and
that is the difference between their characteristic styles of information
processing (Gafih, 1976). The teft hemisphere sty]; has been variouély
described as symbolic, abstract, linear, rational; focal, conceptual,
propositibnal,'secondary process, digiﬁai,,logical,.active and analytic.
These descriptions expfess the operations that enable thz left

hemisphere to mediate complex liﬁguistic skills, mathematical and‘

logical constructions as well as time estimation, any of which may

’

y




.7

-

-

become distutbed.fojlowlng damage to different parts of the left

-

hemisphere. "The right hemisphere style F%:‘EEEP described as concrete,
_difose, perceptual, apposii‘onal, primary proceés, ana]og, passiJe and
holistic. Again, these descriptions are>re1ated to the operations of /
the rTgh; hemisphere which enable it to mediate Perceptions énd
. manipulations.of complex spatial_rejations (such as in driving_ a car or
constructing an object from a blue-print);-appreciation of music or
performing a dance. (Dimond & Beaumont, 197k; Kinsbourne & Smith, 1974;
Nebes, 1974; Galin, 1976). .
‘ Furéhermgfé, it has been suggested that the “two hemispheres differ
in their percep:}ons of emotional situations. Dimqnd, Farrington and .
Johnson {1976) used Bgecial contact lenses which directed visual input
to either the 1e%£ or the right hgmisphere of mormal subjecfs. They!
showed their subjects a film (Qithout sound) and foun& that films
;projectéd to the right hemisphere'e]icited more unp]easanf and "horrific"
reactions than films shown .to the left hemisphere. They cqncluded that
each hemisphere appeared to a&d its own emotional dimengiOns (with the
right hemisphere mgre likely to trigge} an unpleasant emotional
experience);
This is consistent with earlier observations of emotional reactions
iﬁ'brain damaged pafients. Gainotti (1972) concluded on the basis of
previous reports and his own cbservations thaf'patients with left-sided

brain damage showed higher incidence of depressive-catastrophic

reactions, while patients with right-sided brain damage showed more
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euphoric or'indhfferen;e reactions. Similar observations were reported
_by Babenkova (1972) and Hecaen,{1962). N
‘Such-dis;oéiations éf emotional reactions Qere also seen following
a temporary anaesthetization of either hemisphere with sodium amytal
(Wada technique). The depressive-catastrophic reactions usuai]y
followed the inactivation ofﬁthe left hemisphere, while inactivation of
'tﬁe right hemisphére resulted in the more éuphoric-maniacal reactions

(Alema, Rosadini & Rossi, 1961; Terzian, 1964; Terzian & Céccottp, 1959).

lh these §tudies the emotional reaction appeared to be triggered by the

intact hemtsphere with its proposed emotional bias.

Studies of sleep aﬁd'afeaming suggested to Bakan (i9765 yet another
imﬁortant asﬁect of hemispheri¢ aéymmetry. He descr}bed research which
showed th;t as th; sleeper goes into REM sleep (associated with dreaﬁ
production) there is a relative shift toward greater activity within
the right hemisphere. He also mentioned studies with patients who,
foilowing damage to their right hemisphere, lost their ability to dream.

Penfield (1975) observed that during mild electrical stimulation of
the surface of the right temporal lobe (prjor to brain surgery for
epilepsy) his patients reported ''dreamy states', i'visual illusions',
""detailed memories' and feelings of "familiarity and st;angeness“.
Stimulation of the same a;eas of the left hemisphere never produced such
effects.

Bakan (1976) on the basis of these studies proposed that it is the

right hemisphere which is the ''dreamer''. He also suggested a parallel
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between Freud's dichétomy:of primary-process thought (hallucinatory,
concrete, illogtcél;.émotional and uncon;;rned with‘féaiity) énd
secondary-process thought {verbal, abstract, logical, objective and in
. tune.with reality), énd"thé functional dichotomy of the right hemisphere‘
"(nonverbal, perceptual, spatial, pictorial and emotional) and the left
'he%isphere (1anguage relatéd, logical, abstract-and analytic). Freud.
considered dream thinking to be a type of prihéry—protesg thouéht énd
called it-"a royal.roa& to the unconscious'. -Bakag‘(1976) adds: ''Since
the right hemisphere and dreams share many gspects of primafy-process
tﬁought, J believe that the royal road to the unconscious leads to the ,'
N , right hemisphere" (p. 66)}. | |
It has been ob§érved ghat in split-brain patients the left

N Y
hemisphere appears to dominate, with its mode, the patients' actions,

and makes' decisi&ns most of the time, except when a_task /is presented
in which the right hemi sphere clearlyhexéells (Levy, Trevarthen & Sperry,
1972). It has been proposed that a similar but perhaps less clearcut
:

relationship between the two hemispheres exists in‘normal people as well,

and that their two modes of information processing are sometimes

complemen{ary and sometimes in conflict: As Galin (1976) put it:
The analytic and holistic modes are complementary; each
provides a dimension which the other lacks. “Artists,
scientists, matematicians, writing about their own

creativityy all report that their work is based on a

smooth integration of both modes (p. 40}.
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As an example of conflict between the two modes Galin (1976) describes
his own éxperiénce with dancing: ) .

. @
M .

v L Myrdiffiﬁulties with danc(ng may‘se related ﬁo hy excessive
reliance on éna{ytié sequential processes; iﬁstqu of

“allowing a smodth.;ynthesis of the:separate barts;ll“ﬁavé
not been aB]é to progress past'counting “one...twog..THéEE
.., One...two...THREE" (p B1). ,

The,cohcept of the relative reliance of different people upon one

4 .
’ - w

or the other mode associated with tﬁe‘left or right hemispheré is
referred to as hemisphericity (Bogen, 1969). It reflects the observations

tﬁat some people's behaviour, cognitive style and ﬁersonélity are morgt
compatible with the mode of one hemisphere than the other. The extent

- to which hemisphéricity'is manifested in different individuals and the
implications of it, has been explored most pxteﬁsively in'gtudies of
cbnjugate lateral eye movements in normal people:

Most people, when facing an experimenter who has presented them

. with a question which requires some reflection, avert their eyes away

.
.

from the experimenter in a characteristic direction (Teite]baum% 1954) .
_ Their eyes move predominantly to the left 6r to th; right. These
people can be classified as left-movers or‘right:movers, respectively.
A certain small portion of people look in either direction on diffeéent
o;casions and are referred to as bidirectionals. It has been suggested
that the direction of conjugate lateral eye movements (CLEMS) typical

of different individuals reflects the. functional organization of the

~y

e
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‘brain (Day, 1964). Accordlng to Bakan (1969) the dlrection of CLEHS is
related to the amount of- act|V|ty w1th|n the cerebral hemlsphere
contra}ateraT to the direction of the movement . When the activity in

. one hemisphere exceeds the amount of activ}ty in the other, the initial
minimal bias is coeverted into a'sigﬁificant incremeef and the eyee are-;
durected via a mechanlsm an the frontal eve areas of the cerebral cortex
contralateral to the srde of the more active hemnsphere Thus, he
proposed that the predoqrpant direction of CLEMS could be used as an
index of hemispheric cognitive activity characteristic for different
individuals.

The relationship between the functional organization of the brain
and theidirectio; of CLEMS hae been demonstrated in studie§ in which
right-movers (i.e., more actiQe left hemisphere) and left-movers (I.e;,
more active right hemisphere) were found to differ in a predicted way
on.numerous cognitive as well as personality measures. Right-movers
were found to reflect a mode of functioning consistent with the left
hemisphere, i.e., they were more analyt}c, used more verbal elaborations,
scored hiéher on the Mathematics section of the Scholastic Aptitude Test,
were less emotional and utilized psyehological defences of projection
and outward expression of anger (weiten & Etaugh, 1973; Gur & Gur, 1974
and 1975). The left-movers were more emotional (Day, 1968), more
highly susceptible to hypnosis (Bakan, 1969), reported more day-dreaming

(Meskin & Singer, 1974), utilized psychological defences of denial and

repression (Gur & Gur, 1974) and were more holistic and nonverbal (Gur 3
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_that the hemisphere which takes charge.of a certain situation disconnects

1Y

. - . " ”~

.

Gur, 1975),-fhus ref]ectjng the mode characteristically associated with
the right hemisphere (e.g., Benton, 1372; Ornstein, 1972).
As to the mechanism of fhterhgmispheric interaction, several

possibilities have'been considered (Galin, 1974). One possibility is

”
-

the other which remains independently active, as in the case of split=~

brain patients. Another possibility is that both hemispheres are active

~and integrated-with each other. Bogen and Bogen (1969) suggested that

£his condition may.bé‘a prerequisite for the occurrance of creativity.

A thi;d possibility is that the two h;miépheres alternate in their
domination, dépending on the demands of a given situation; with' the

more active hemisphere inhibiting the other. Ancther version of this
would be that the more active hemispﬁere inhfbits only p;rt of the ofher
hemisphere: making selective use of the rest as necessity demands. In
this case, the inhibition would be only partial but sufficient to
prevent the less active hemisphere from pursuing its own plan of action.
This condition of ''selective inhibition'" has received the most support
from experimental studies. For example, when norm$¥ subjects were

performing verbal tasks (left hemisphere) their EEG over the right

hemisphere registered an increase in alpha waves (idling rhythm).

" Conversely, when they were working on a block design test (right

hemisphere) the increase of EEG alpha waves was noted over their jeft
hemisphere' (Galin & Ornstein, 1972). This wbuld suggest that some

inhibitory process occurred with respect to one hemisphere as a result

v

-
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of demandsrplaced‘npbn the other.
It wasrproposéd that such.inhibition'kor §énetines dfsconnection)
may result: for twoﬁreasons. First, a-hémisphére whicn is better
equipped to solve a given problem may réach gne output channel faster
. and gain control over the overt behaviour Qj:inhibiting the.activify
| " ‘of the other hemispnére. This has been chJed'”resqution by speed''.
The above experiment fay be an example of th{;:. Second, "resolution by

. .

motivation“ may occur when one hemisphere has more "interest' in
influencing the outcone. Gazzaniga's (1971) expgrimenﬁ with split-brain
monkeys may be used as an example of this.. Spiit-brain monkeys were
taught opposite solutions to a problem with different amounts of
reward for each'hemisphere:- In a conflict sitnation when both
hemispheres were, simultaneously exposed to the same probiem (each having
learned a different solution to it) the hemisphere which received the
most rewards during training dominated the other one, and directed the
monkeys: behaviour accordingly.

| Galin (1976) suggested that this may be a useful model for
texp‘aining the dominance of one hemisphere over the other in normal
Humans. Snecifically, he points out that as the left hemisphere
develops langnage (given its importance in all spheres of human
interactions) it attains an advantage over the right hemisphere in
'obtaining reinforcements and manipulating the environment. This makes

the left hemisphere more likely to dominate in ''resolution by motivation'',

in conflict situations. Under hormal circumstances both hemispheres
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are exposed to the same stimuli which they inferpret aééord!ng to their
modes of information processing which in some cases may result in a
.'conf1:ct. For example, when verbal commun:catlon and facial expresskon
~of the same person_convey different messages, where the former -
constitutes a positive affect éﬁ& the latter a threatening dne, eagh
Bemisphere will interpret such input primarily within its. own modg
(left hemisphefe -.bositiveAverbal message; right hemisphere -
thfeatening facial expression). Each hémisphere may subsequently be

motivated to'take the opposite action, i.e.; aRproach‘(left) or escape
(right), respectivély; thus a confficf is set up. U§uafly, it is the . _
feft hemisphere which dominates and directs the overt behaviour, while
.the right'héﬁisphere is elither inhibited or disconnected and its memory
of the threatening facial exprqssidh will remain confined in its
storage (Galin, 3976} .
| Shoﬁid bgth hemnspheres fail to dominate in thls confllct, then the
result»of their conflicting perceptipns (along with thelr conflicting
métfvation;’towar&s different.actions)‘may Be confused behaviour or lack
of -any ;esp;nse'whatéoever.' fhere are ample examples of such outcomes
vin\bsychopatho1ogy, as i; cases of schizophrenia.

Batéson and-his associates (1956) have based their theory of
| scﬁfzophrén?é.oh whag they called the ''double-bind" situstion to\whigh'
tée schizobhrenic patient'hés been exposed fepeatedIQ during hig

upbringing. this is very similar to the example above, where a person

is confronted by conflicting messages. While in most cases an individual

[ - . . -
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2 .
(i.e., his left and,right hemisphere) can assess the advan;éges (and
rewards) of selecting a deflnite action, the schizophrenic patient in
the "double-bind'' situation falls to perceive such advantages because

elther approach or escape has, in the past, elicited punishment. Thus,

o inhlbit the unpleasant and threateﬁing input. The
subseduent behaviour incorporates the internal conflict and may take a

a thinking disorder manifested, In part, by a language“;isorder.
Bleuler (1911) emphasized this type of disorder as the main |
characteristic of schizophrenia and believed that the "abnormality does
not lie in the language itself, but rather in its content" (p. 147).

The - content frequently’has a dréém-like, primary-proce;s thinking |
quality (Bakan, 1976). Bakqﬁ"has‘specu1ated that it might reflect those
mental processes in the right hemisphere which have gained access to
consciousness because their transfer to speech centers.in.the left
hemisphere had not been inhibited. This might occur‘if the barrier
between the two halves of the brain were “in some way defective, which is
what Bakan proposed. In such case, decisions about which hemisphere
wiil dominate in situations of cohfl]ct may be inéffeétive, and neithef
hemisphere can inhibit nor disconnect the other. It is as though the

contents and intentions of either hemisphere "spill over' from one to

S

the other and interfere with either hemisphere's ability to direct
purposeful behaviour. Following a surgical interruption of part of the
corpus callossum (which has been imﬁ]icqted in mediating interhemispheric

inhibition and informatlon transfer in normal people) schizophrenic
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‘patients have shown a decrease in their halluciaatory activity, less
anxiety and less tension {Laitinen, 1972). 1t is tempting to speculate
that this operation may have created an “artificial" barrier between the

two hemispheres, thus facilitating the domination of the left hemisphere.
it has been mentioned.earlier that in'split-bréin patients fhe left

. hemisphere usually dominated overt behaviour, unless the mode of the,
Tight hemisphere was‘explicigly rgguirea.

The studies reviewed above document the importance of the
hemispheric asymmetry and’'the interhemispheric transfer of information,
in the total psychological functioning of human beings. Verbal -
expressionrof our conscious experiences was shown to be mediated by the
léft hemisphere. On thé/other hand, a host of complex non-verbal
functions were seen to be mediated by the right hemisphere. It h;s Been
also demonstrated tHat information ‘transfer be;wgen the two hemispheres
is accﬁmpl}shed through the fibres of the corpus callossum and other
cerebral commissures. Studies with split-brain patients have indicated
that in these patients dissociation can occur between the overt behavior
(which iszmediated Ey an in response to information fed into the right
hemisphere) and the conscious experience of.it (as manifested by verbal
report mediated by the léft hemisphere)./ in othér words, these patients
either could not report what exactly transpired or denied knowledge of
anything taking place at all. In these_cases, at leést, the activity

mediated by the right hemisphere did not come into conscious experience

of the subjects, presumably because the commissural transfer of information

o

¢

\
« :
s” ’
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between the two hemispheres was interrupted. "Oné may well wonder if
this is the case iﬁ normal 5ubjects, so that information fed into this
(right) hemisphere reaches consclousness only after interhemispgeric
transfer." (Ecéles, 1965, p. 34). ,
| .In order to.address this issue, it would be necessary to ;how that
co::cious expérience as manifested in verbal report of it, depends on
the hemispheric functional asymmetry and on the interhemjspheric transfer,
of information in normal subjects. An experimental des}gn that appears
to satisfy these conditions has beenAproposed by J?an {(1974) and Jean
and Reynolds (1974 ¢ 19755 in their study of perceptual defence. The
experimental meﬁhod used was a tachistoscopic presentation of neutral
and aqxietyrproducing words flashed at very fast exposure times to either
the left or the right visual field (thus reaching the visual cortex of
either the right or the left hemisphere). Perceptual défence was said

to occur when a subject failed to perceive anxiety-producing words while

still able to perceive and report neutral words presented in a similar

fashion.

Jean and Reynolds observed that the two hemispheres differed in the
extent to which they mediated the perception of the anxiety-producing
words gnd the neutral wérds. Their suﬁjects were able to report more
anxiety-producing words when the latter were presented directly to ther
left hemisphere than when presented to the right hemisphere. Furthermore,

v the female subjects in this experiment recognized fewer anxiety than

neutral words presented to the LVF but not when these words were
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préséntea to the RVF. Since the right hemisphere has been shown to be
unable to mediated expr;ssive iahguage, the‘verbgj report of stimuli
presented éo it depeﬁds on the calloss;] transfer to the left
hemisphere. jt has been h9pothesized that in perceptual defence ﬁhe
callossal fibers selectivély inhibit tr;;sfer of infofmation from the
right to the left hemisphere thus preventing {ts verbalization and
entry into awareness. This information is presumed to be stored in the

A
right hemisphere. However, in order to presume that the information

which was not reported did in fact reach the brain (was process;d and

~stored), it should be possible to demonstrate its impact, perhaps by
showing its effect on a subsequent behaviour of the subject. Leibhiz

: (1698) may be considered to have been the first to explicitly‘comment
on a common observation of this effect: '""There are also numberlgss
percegtions, little noticed, which are not sufficiqnt]y disfinguished
to be pg:ceived or remembered but which become known through certain
cdnsequences.”'(ln Dixon, 1971, p. 7). These consequences may be
symbolic images {related b; their content to the unrecognized
informgtion) which emérge jn subsequent dreams as seen in the Poetzl
pﬁenomenon (Poetzl, 1917) or they may be expe}imentally induced changes
in subséquent peérception of a supraliminally presented stimulus (Smith,
Spence and Klein, 1959). Klein et al. (1959) showed tachistoscopically
gheir subjects the words HAPPY and ANGRY at very fast exposure gimes.

The subjects were not aware of these words which were presented

subliminally. Each presentation of one subliminal.stimulus (HAPPY or

4
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ANGRY) was Fo]]owedﬁgy a -supraliminal exposure of é drayﬁqg of a neutral
face. ' The subjects could see this qeutral stimulus quite.éiearly. fhe
éxperimenters observed that their subjects’ responses to the
supraliminal pictures tended‘io'be influenced by the preceding
sublimihally presented wor; (either HAPPY or ANGRY).

Dixon (i971) reviewed ; host of studigs about the effects of
subliminal stimuli upon subsequent overt behavior. In these studies,
the subliminal presentation was accomplished by centrally positioned
brief tachistoscopic exposures (e.g., Smith et al., 1959; Murch,.l969),
low illuminations of the stimulus (e.g., Dixon, 1958 a} or binaural
subthreshold presentations of auditory stimuli {e.g., Dixon, 1956}. No
attempts were made to investigate subliminal perception and perceptual
defence in the context of hemispheric asymmetry. Since it has been '
suggested .(Jean & Reynolds, 1974 & 1975) that the phenomenon of
perceptual defence may be related_ to hemlspherlc asymmmetry and
interHemispﬁeric transfer of information, the effects of unilateral

subliminal stimuli upon subsequent behavior should also be studied in

. this context. This would necessitate a design in which both the

subliminal input and the'subsequent overt behaviour were correspondingly
lateralized. The Iateral}iatibn>of input was previously achieved by
unilateral tachistoscopic presentations of stimuli. |t is proposed here
that the lateralization of the output may be accomplished by utilizing
the technique of dichotic listening.

Vo

pfchotic listening refers to a method during which each ear

AR LA S
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J . .
receives a different but simultaneously presented input. It has been :

observed that at least in the right haﬁded individuals, verbal input is
more re]iabiy reported when it is presented to the right ear. Musical
discriminations are more easily made when such‘input is channelled
through the left ear (Kimura, 1973). It has beed hypothesized that Ehe
contralateral pathways (from the ear to the brain) which are
anatomiéa]ly more numerous may inhibft the lesser ipsilateral péthways;
" In this way the right ea; input would be primarily analyzed by the left
hemisphere (verbal) and the ]eft ear input by the r}ght hemisshere (more
musically~adé;t). This would reflect th; functional asymmetry of the
human brain (Milner,.1971).
Recently, Warren and Ackroff (1976) reported the results of their
’sgudy in which they modified the dichotic listening method to explore
the verbal transformatidn‘phenomendn in this context. ‘The 'verbal
transformation phenomenon”;is the term used to describe the observation
that when a subject is listening to a tape of one repeated word for
several minutes, changes and distortioné of the repeated word, which are
not part of the recording, will be "heard'. This produces numerous
illusory auditory transformations of the word (Warren & Gregory, 1958;
Warren, 1961 a). In their experiment, Warren and Ackroff (1976) had
their subjects listen to the same word repeated over and over. The
tapes for each ear were constructed in such a way that one tape started

with th¢ beginning of the word while the other tape started in the middle

of the word and procééded to its end. When these tapes were played
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dichotically, i.e., one to each ear simultaneously, the subjects were
at any one point presented with two different stlmull. These stlmull
were in fact identical but their presentations were desynchronlzed
Warren and Ackroff observed that under these’condlt:ons, an identical -
stimulus word in either ear underwent independent and simul taneous
chanée.{ Furthermore, the transformations from the two ears differed
qu;litative1§. The forms heard in the left ear were simpler and
phoneticall§ more closely related-to the orig{nal stimulus word than
the form; reported from the riéht ear. The authors concluded ‘that
this may have reflected indgpendent processing of identical verbal
information from the two channels. Would it b;);OSSIb]ﬁ that the
transformations heard under'these competitive cpnd1t|ons in the rlgHt
ear represented verbal processing activity in the left hemisphere and
the transformations reported from the left ear represented the verbal
processing in the right hemisphere?

Recent investigations of iinguistic capacity of the right
hemisphere have suggested that the right hemisbheré can understand
fairly complex language (Zaidel, 1976) and-has some capacity for at least
simple expressive language (Levy, Nebes and Sperry, 1971). This capacity,
however, is interfered with by the domination of the left hehisphere
over the output channéls. Lévy et al. (1971) proposed that: '...the
minor (right} hemisphere could probably talk more than it does, were\it

not for the grip which the major {left) hemisphere maintains over the

motor channels for speech'" {(p. 57). Perhaps under special circumstances

“~
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this control of the left Hemfsphere may be suspended and.the right
hg@jsphere ﬁay gain accggs to the speech output. It is proposed here
that the dichotic verbal transformation task'may'be a case of such
* special circumstances when the rlghb?hémisphere can gain access
-temporarily to the speech output becalise the left hemisphere.is focuséd
on processing of its own input at that time, while the instrﬁctions
requested report from the left ear only (the right hemisphere).
| Up to this point the modified dichotic listening task has been
considered primarily for its demonstréted 1$teralizing properties.
However, studies; which exﬁlored the verbal transformatioﬁ_phenomenon )
(defined'g%ove) describe another finding relevant to the preéent study.
It has been reported that the verbal transformations can §¢ influenced
by visually presented words. Lilly (1972} had his subjects listen to
a tape with one repeated word and simultaneously look at cards with a
word printe&ion them (i.e., one word per card). Frequently subjects
N reported having heard the word printed on the card at which they were

\

lookizg: When the cards were presented laterally so that only
peripheral vision was }nvolved, subjects were not able to consciously
read the word, but the visually presented words still programmed up to
ninety percent of the.transformations that the subjects reported.

It was also observed by this author that peoplé tended to hear
repeatedly transformations which were related to thefr personal

. ' .. . :
preoccupations at the time of the experiment. This resembles a process

which occurs during projective testing or free associations. . Therefore,
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N
it was hypothesized that the verbal transformations may be a usgful
tool. in trying to elicit verbal reports of information which Qas
available, though not recognized‘during pﬁe tachistoscopic experiment.
Specifically, it is proﬁosed that when a subject fails to verbally
identify an anxiety-producing word presented tachistoscopically the
same subject may be able-to subsequeﬁtly report it as a transformation
dgring the dichotic-verbal transformation task. Furthermore, it was
proposed that the transformations reported from the ;ight ear would

reflect the processing wfthin the left hemisphere and vice versa.
) *

In general, the purpose\of the present study was to show that verbal
information which was not recognized in an early stage of the experiment |
could under special conditions influence the subjects' subsequent
behaviour.

Specifically, the first part of the exﬁériment was a replication
of Jean's (1974) perceptual defence studx, which tested the hypothesis
that perceptual defence ”...involvé; the'storing of threatening
information in the nonverbal (right) hemisphere through the selective
inhibition of commissure Efans%erimechanism, so that access to the
verbal hemisphere and hence awareness, is denied.' (p. 18).

| The second part of the experiment tested the hypothesis that the
unre;ognized threaféaing‘information was indeed stored in,'and could be

released by, the right hemisphere by showing its effect upon verbalizations

from the left ear input during a modified dichotic listening task.

S

N\
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The design of the first part of the experiment was similar to that
used by Jean (1974) with two modifications. 'First, different sets of
neutral and anxiety-producing words were used.- Second, selection of

. «
’

subjects was based on the direction of their conjugate lateral eye
mo;ements (CLEMS) rather than their Scores_on Byrne's Repression-
Sensitization Scale.  This modification was prompted by\the results of '
Jean's (1974) study in which the Byrne scale failed to correlate with
the tachistoscopic Indicagions of repression and vigilance. On ﬁhe other
hand, recent studies of CLEMS {as reviewed earlier) havé suggested that’

" in the left-movers the right hemisphere plays a greater role in their

total psychological functhoning (Bakan, 1971). Furthermore, the left-

-»

movers have been found/to utilize denial and repression as their

-preferred psychologicpl defences {(Gur avGu}, 1975). Since perceptual
defence has been used as an experimental paradigm of repression, it would
appear that the directionaiity of CLEMS would be a more direct and
reliablé predictor of the tachistoscopically induced perceptual defenée
than the Byrne Repression-Sensitization Scale.

In the second part of the experiment a dichotically presented
verbal transt(mation task was used to elicit separate verbal responses

- from the left and right eaf input. The transformations which a person
hears are frequently phonetically distoréed, vet somewhat similar to the:

original word. For example, a stimulus word rllcogitate“ used ia a pilot

study produced the following chain of transformations: ''contemplate,

computate, agitate, aggregate, etc.,'. 1t was because of this phonetic
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effect that the words presented tachistoscopically-were modified in

order to facilitate their subsequent verbalization. -
» In order to demonstrate the role of hemispheric asymmetry in the

-

mediation of perceptual defence, the words (both neutral and anxiety-
producing)‘yere flashed randomly to the left and rigg; visual fields
(LVF, RVF) tachistoscopically. I[n order to demonstrate thé_effect of
subliminal\stimuli on subsequent behaviouf in the ﬁéntext of the
Hemispheric asymmetry, the subjects heard a tape with rgpeafed stimuli.
presented dichotically. The same tape was presentéd before and after

the tachistoscopic experiment. The subjects were asked to report what
they heard from one ear only. Since thére is only one outputifor
verbalization,‘it was hypothesized that the reportpfroﬁ one ear under
the dichotic listening éonditions, may reflect the processing activity
of one (the contralateral) hemISphere only. Specifieélly, it has been
exgected that the yerbal transformations ‘heard in the right ear {left
hemisphere) would be modified by those words which have been verbally
identffied during the tachistoscopic presentation‘(to either visual
field) since these words were part of the left hemisphere's verbal
processing. The transformations heard in the left ear (right hemisphere)

’

were expeéted to be modified by those words which have been verbally
identified, because during the tachistoscopic report these words were
. received auditorily by both hemispheres. Also, the left ear (right

hemisphere) verbal transformations should incorporate the unreported

. anxiety-producing words presented tachistoscopically to the right
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hemisphere, because they were presumed to have been stored there and be
. o potentially available for both further processiong and possibly for

reporting.

* To summarize, asymmetrical specialization of the two cerebral .
hémispheres has been documented by many researchers. The left
hemiéghere (wfth its verbal, analytic, ra}ionél etc. mode of information
progessing) has been identified with the ﬁediation of verbal reports of
conscious experience., The functionslof the righf hemisphere (with its
spatial, nonverbal, pictoral and emotional mode of information
processing) were hypothesized to have a limited representation in
conscious experience via interhemigpherig transfer of information to the
left hemisphere. ‘ | ';'

Under normal circumstances the two hemispheres interact and, in
most people, one of the hemispheres appears té play a greater role in
a person's total psychological functioning. This is referred to as
hhemisphericity“. It is reflected in a person's inclination toward the
mode “of information processing subserved primarily by one hemisphere'and
is indicated by a person's directions of conjugate lateral eye movements
(CLEMS).. The direction of CLEMS has been shown to correlate with higher
activity in'the contralateral hemisphere. Left-movers and right-movers
reportedly differ in many aspects of their cognitive functioning and

personality dimensions. Left-movers appear to be more emotional, more

highly susce}tib]e to hypnosis, report more day-dreaming and use

)
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psychological defences of denial and repression. Right-movers appear to
be more analytic, use ﬁore verbal elaborations, are less emotional and

use psychological defences of projection and-outward expression of anger.

’
P4

The‘}nteraction between the two hemispheres was seen to occur
through the commissural %ibers the largest of which is the gorpus
callossum. In a conf]ic% situation the left hemisphere has been rep;rted
to dom%nate, while ;he transfer'of information from the right

'hemispﬁere is inhibited. Threatening information perceived by the right
hemisphere may rehresent.a conflict and the transfgr of this

information through the commissural fibers may be inhibited. This was

hypothesized to occur in perceptual defence. Anxiety-producing words,

&t

which were flashed at.very fast exposﬁre times to the right hemisphere,
may not be available for verbal reporf.because their transfer’ to the
left hemisphere may have been }nhibited at the level of the coﬁmfssural
fibers. This information, if it does not enter the left hemisphere and
hence is hot available fo verbal expression and conscious experience,
may be retained in the right hemisphere and remain unverbalized. .

The present study has attempted to demonstrate experimentally the
effects of stimuli which have been unrecognized during the early part
of the experiment. ln‘ordér to accomplish this the dichotically
presented verbal tranﬁformation task (DVf) was employed in the role of
wo}d association test. During the DVT procedure it was hypothesized
that the verbalizations of input into one ear would reflect the verbal

precessing activity of the contralateral hemisphere, while the other
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hemisphere was occupied with the processing of input to the other o

-

ear. Specufica]ly, the verba]LzatIons generated by input to the right
ear were expected to include words. prevnously presented tachisto-
scopically to.the left hemisphere as well as wordshpresented to the

right hemispﬁere which were reported by the subjects, since these words.

v

entered the ieft hemisphere via commissural fibers., The verbalizations
during input to the left ear were expected to again include words -

tachistoscopically presented to both hemispheres which were recognized

Al

then by the subjects (because of ‘the bilateral auditory feedback during

.

the tachistoscopic verbal report), in addition to the unrecognized
words, presented to the right hemisphere, since they were supposedly

. Fetained within the right hemisphere.

present study. Since it was important. to first demonstrate perceptual

defence in‘order'to study the effects of subliminal stimuli, those

a

individuals who were @pst likely to demonstrate perceptual defence were

recruited'as subjects for-the experiment. Jean (1974) found that the

females in her exReriment exhibited perceptual defence to a greater
v ‘extent than males, regardless of their scores on Byrne's Repression-

Sensitization Scale. Therefore, only females were asked to participate

in this present experiment.

~Furthermdre the direction of the subjects! CLEMS was used here

as a moderatlng variable to obtain an - :ndncat:on of preferred defence

: sty]e (Bakan, ,1969; Gur ‘& Gur, 1975) It has been observed that left-

- -’

o

. . Lt
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movers “atilize more denial and repression than the right-~movers, while

bidirectJonals are inconsistent in this respect. Therefore, only the

left-movers and the right-movers were compared in the course of this

.

study. *

Since functional asymmetry and hemisphericity have been réported‘

to be related to handedness (Gur & Gur, 1974) and these relationships

are more consistent and better understood in the right-hahded people,

only right-handers were selected to be subjects in this experiment.

The specific. hypotheses were as follows:

1.

~

-—

It was hypothesized that subjects would demonstrate perceptual

-

“defence for words flashed into their left visual field (LVF) by

recognizing significantly fewer anxiety than neutral words. No

such effect was predicted for the RVF.

. The two groups of subjects, the right-movers and the left-movers

were egpected to differ in the extent to which they would manifest
perceth;l defence. Specifically, the right-movers were expected
to demonstraﬁé less perceptual defence than the left-movers as
indicated by a lesser decrement of their recognition of anxiety
words in their LVF in comparison to neutral words recognition.

It was hypothesized that the subjects' verbal transformations
reported before (DVT pretest) and after (DVT post-test) the °
tachistoscobic ekperiment would be different, and tHat this

difference would be due to the subjects' exposure to the
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experimgntal'words presénted tachistoscopically. The follbwing
sdgkific predictions were made:

a) The tachistoscopic experimental words were not expected to be

t\ reported on the DVT pretest becau§e they were selected on the
basis of their low frequency of occurrence in the reports of
" subjects who listened to a similar tape prior to this
. experimeﬁt.

b) It was predicted that any of the tachi;toscopic experimental
words that were recognized from either visual field may bem
lsubEequent!y heard as verbal-transformations from either ear
because these words acquired a bilateral representation
fo!lowing the subjects' verbalization of these words.

- c) The left-ear report only was expected to ?éfl;ct the ¢

o

unrecognized tachistoscopic experimental words presented to

the LVF.

d) it was predicted that the right-movers éhd the left-movers
would differ in their report of unrecognized anxiety words on
the DVT post-test to tHe extent that they differed i; their

4

manifestation of perceptual defence.
. ~.
-/ - -
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CHAPTER 1) |
METHOD ,

Subjects

Y

Fifty six reportedly right-handed fgméle students from various
Intersession and Summer Session Psychology courses volunteered to be
subjects in this study. Forty squectélwhose first language‘was English

and who satisfied the criteria of right-handedness (on the basis of

4

Humphrey's, 1951 questionnaire) and also demonstrated clear left or\gight
‘directionfof conjugate lateral eye movements were selected to participate
in the tachistoscopic and dichotic listening experiments.

0f the 16 students not included in the experiments, three were

- - )]
ambidextrous - according to the handedness questionnaire, 12 showed

-

bidirecEionality during the assessment of their lateral eye movements,

one reported partial deafness in her left ear and one had an uncorrected

visual deficit.

Materials
Handedness questionnaire adapted from Part A of Humphrey's (1951)‘

questionnaire {which assesses the consistency of hand usage ‘for different

—_— «

- tasks) was used to evaluate the subject's degree of right-handedness.
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A set of 12 proverbs (Bakan & Strayer, 1973) was used during the~
assessment of the direction of the subjects' lateral eye movements.

Fof the dichotic verbal trgnsférmatfon task iDVT), Lhe original
Lilly (1973) tape was used. This tape consisted of the word ''cogitate"
repeated over and over b; one person in the foregrbund,'and a phrase
"go with it' repeated by another person in the backqround. In earlier
pilot studies and in the report by Lilly (1973), this tape was observed
to produce a I?rge number of various transformations, some phonetically
simitar (e.g.,k“agitate”j, others phonetically distorted (e.g., ‘has a
tabe“) with ;espect to the original stimuli.

An asynchronous two-track recording was made of this tape. One

N
track started with the beginning of'the word 'cogitate'’, the other track
started witﬁgthe middle of the same wo}d. (The background phrase ''go
with it" autométicaIly underwent a similar division because of its fixed
position with respect to the word ''cogitate' on the original tape).

The two tracks were played through stereophonic headphones (oﬁ two
track stereo taperecorder Sony TC-270) and their onset was simulEaneous.
One of the tracks was heard only in the left ear and the other one only
in the right ear by the subject;, in a following manner:

track "I" (left ear) cogitatecogitate.

track YRV (righ; ;ar) tatecogitatecog.i
This produced a dichotic type of verbal transformations; the subjects

heard the same word changing into different forms independently but

simultaneously in each ear (Warren' & Ackroff, 1976).

~
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The present?tions gf the track 'L and ‘'R to the Ieftlaﬁé right
ear, respectlvefy were randomized among the subjects.

For the tachistoscopic pre;;ntation, 20 ngﬁtrar>and 15 potentially
anxiety-arousing words were selected from the -reports of 80 subjects
who participated in earlier verbal transformation-pilot studies. These
35 words which were heard by less than 5% of the subjects in the pilot
studies, wefe subsequently rated for their anxikty-producing gffeét by
another grohp of 30 students. The ten most threatening words were
matched with one of the neutral w@fds each, on the basis of»;heif.
freqﬁﬂ;cy (Kucera and‘FrancIs, 1967), length and first letter. These
words ére_referred td as the “experimental words' and were used in the
assessment of percéptua] defénce effect. (See Appendix A for the ]isf
of the experimental words).

Twenty additional neutral words, matched with_-the experimental
words on word length and frequency were used as ''pretest words'' prior to
the experiment itself, in order to determine each subject's 50%
recognition threshold for unilateral tachistoscopic presentation to the
left or right‘visual field (LVF, RVF). Beyond this, the pretest words
were not part:of any subsequent data analyses.

) All sgimulus words were printed in black on 8'" x 11" white cards
- with Letraset, 16 pt. Futura Bold and were presented. in a Gerb?éhds‘

~

Harvard Mirror Tachistoscope.

Y

\ .
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.

Procedure ' . )

Each subject was tésted individually.. The experimental session
consistea of ‘1) handedness evaluation (approximatelyﬁs min), 2} lateral
eye movement evaluation }approximately 15 min), 3) DVT pretest
(approximately 5 min), 4) tachistoscopic pretest (aéproximately_lS min),
5) tachistoscop}c experiment (approximaﬁély 10 min).and 6) DVT post-
‘test (approximately 5 min). A five minute break was incorporated
between the tachistoscopic pretest and the tachistoscopic experiment. .,
At the en& of each session every subject was iqformea about tée purpose ‘
of the experiment and was asked not to discuss it with any of the other
participa;ts. Subjects known to be acquainted with one another were

tested in immediate succession, so as to minimize the possibility of

o
« disclosure of the purpose of the experiment.

4

\

& Handedness evaluation. Each subject first answered 20 questions

of the handedness questionnaire. The criterion for being included in

the study was 15 out of 20 questions answered in the right-handed

direction.

Assessment of the conjugate lateral eye movements. Each subject

was tested individually in a testing room which provided uniform and’
symmetrical surroundings, with the experimenter facing the subject.

The experimenter first read the following instructions, then turned on

the video taperecorder and then read the 12 proverbs to the subject.

—_—— .. - PUIENER
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Instructions: = .,

"In this next part of the experiment lﬁﬂill ask YOd to
interpret a number of different pro&érbs.' While doing
that 1 will be obsérving your facé a%d videotape the
expression on your face. | wi]l'explain the purpése of

.tﬁis procedure to you as soon as we finish fhe session.
Meanwhile, | would like yBu to'find a comfortable
posiiion and remain that way throughout this session.
Look at me until | have finishgd saying the proverb
and then go ahead and answer. Try to gjv; some

. interpretation to every proverb. 1 will not be scorring
the correctness of your answers. Listen until | finish
while looking at me, .think it over, then answer."

The videotaperecorder (Sony AV:3600) and the camera (Sony Video
Camera 8 VC-3260S) were sifuated in another room connected with the
testing room by a two-way mirror. The camera was behind the experimenter,
behind the two-way mirror, which was covered with drapes [n.order to
minimize the subject's distraction.

The subject's first lateral eye movement immediately following each
question was recorded by the experimenter and the videotape. The two
records were subsequently compared. The criterion for a subject to be

included in the study was 75% of the lateral eye movéments in one

’direction. Twenty subjects with lateral eye movements to the right

N R CR Y

A A T T T R T o e e . LR A
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(right-movers) and 20 subjects with:lateral eye movements to the left
(1eft-movers) participated in the tachistoscopic and DVT experiments.

DVT pretest. The 40 subjects wao satisfied the above
requirements were furthe?ldfvided into Foﬁr subgroup;. Ten right-
.movers and ten left:movers:were asked to give repérts of whap'they
heard during the DVT experiment from their right ear only and ten right~
\h§vers and ten left-movers were asked to report what they heard from the
left ear only. The instructions were as follows:
"Next, | would like you to listen to a tape. Make yourseif
comfortable and try to pay atten;ion'to what you hear in

your “left (right) ear only. As you begin to recognize

some of the words, say them aloud. Every time you hear a

change in the word say the word fhat you hear. Remember

to say only the words that you hear in your left (right)

ear, and report every change that you hear.'

All subjects listened to the DVT tape for five minutes. Their
responses were written dan by the experimenter and recorded on a
cassette recorder (Superscope C-104). The records were subseqhently
compared and their accuracy was verified by the subjects.

Tachistoscopic pretest. During this procedure each subject's 50%

recognition threshold for the right and left visual field (RVF, LVF)

~
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was deterﬁined. Each. subject was asked,ﬁo look through the
tachistoscope viewer aﬁd focus on a dot in the middle of the sqreén.
This dot was then replacedﬁg? a digit Flasbed at a very fast exposure
time (20 msec), and the subject was feqﬁested to report whaé she saw.
The e#posure times were gradually increased with each new presentation
uqtil the subject could give five consecutive correct responses. From
_then on*each digit was accompanied by one pretest word either to the
left or to the ri9h£ of the digit. The subject was encouraged to
always focus on the digit in order to be able to report it accurately
and then to give her impression of the word. Feedback regarding correct
responses was given for the digits but not for the words. This
procedure was used in order to ensure that the subject Qas always //
fixating at the central point. Since the exposure times were too brief
to allow scanniné to the left or righ£, the words could only be
perceived by the peripheral vision, i;e., the Ie%t or right visual
fields and thus be directed to only one hemisphere at a time.

0f the.20 pretest words, five pairs were assigned to the LVF and
five to the RVF. The wofds were flashed randomly to the RVF or LVF,
increasing the exposure time by 10 msec until 50% recognition threshold
for each visual field was obtained.

-

Tachistoscopic experiment. After a short break (5 min), each

subject participated in the tachistoscopic testing session during which
the 20 experimental words were presented at the previously determined

!
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50% recognition threshold. Each visual field was assigned five pairs
of experimental words, i.e., ten words appeared to the left of the’
fixation point, five of these.were neutral and fivé angie;y-producing
words. The other ten words appeared to the right of the fixétion point.
Randomizing the order in which a word appeared in the LVF or RVF
presumably decreased the subjects' chances of correctly predictfng
where the word would be and therefore encouraged them to focus at the
fixation poingﬂfn order ‘to report the centrally situated digit
correctly. |

The subjects’ responses. were recorded by the experimenter and

subsequently analyzed to see which and how many words were correctly

- reported for .each visual field presentation. ' ‘

]

DVT post-test. Following the unilateral tachistoscopic
presentation of neutral and anxiety words, all subjects heard again the
same DVT tape as during the pretest for another five minutes. The

procedure was the same as for the DVT.pretest.
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CHAPTER 111
RESULTS

The present study was desfgned to expldfe two phenomena. First,
an attempt was made to demonstrate a perceptual defence and its
relationship to lateral hemispheric differences. This was a partial
replication of previous research by Jean and Reynolds (1974 & 1975).
Specif{cally, fewer énxiety words were expected to be recognized in the
left visual field of the female subjects who participated in this
experiment. Second, a mOQified dichotic listening versfon of the
verbal transformation task was Gsed as a word a§sociation test to -,
observe responses of subjects before and after fhe perceptual defence
procedure (tachistoscopic presentation of anxiety and neutral words
to the left or right visual fields>at a 50% recognition threshold). The
subjects in this study were divided into two groups on the basis of the
direction of their lateral eyé movéﬁenns (right, left). This measure
has been used in recent research as an index of hemisphericity, the
implications of which have been discussed in the Introduction. The
specific hypotheses and retevant findings pertainiqg to the two issues

outlined above were as follows:

41
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A. Perceptual defence (Tachistoscopic experiment)

,It was hypothesized tha; subjects will demonstrate perceptué! ;
defence for words flashed .into their left visual field (LVF) by
recognizing significantly fewer anxiety than neutta] words flashed to
the LVF: No such effect was predicted for the RVF.

Furthermore, the two groups of-subjects, thé left-movers and the
right-movers were expected to differ in the extent to which they would
manifest”perceptual defence. Specifically, the right-movers were

. expected to demonstrate less perceptual defence than the left-movers

as indicated by a lesser decrement of their recognition of anxiety words"

in their LVF in comparison to neutral words récognition.
Table 1 shows the mean number of neutral and anxiety words

recognizéa in the RVF and LVF by the right-movers and the left-movers.

Simple inspection-of Table 1 reveals that the largest differences
between mean number 6f necutral and anxiety word§ recognized occurred in
tﬁe LUF of the left-movers. The right-movers a]so.recognized fewer
anxiety than neutral words in their LVF but this difference is smaller
than for the left-movers.

The stétistical significancé of the relationship between the

direction of lateral eye movements, visual field and type of word was

:
'
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TABLE 1

Mean Number of Téchistoscopic

Experimental Words Recognized . _

.

[y . N 5‘
Visual Field . Right . Left
Type of Word Neutral = Anxiety Neutral Anxiety ™
) Group .
Right-movers 2.85 2.55 2.40 1.95
‘Left-movers . 2.55 2.25 2.45 1.40
C
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determined in a foilowipg way: subjects' responses in terms of anxiety
s . . : o N f

and neutral words recognized in each visual'fier were subjected to
A3

2 x2x 2 (eye movements x visual field x.type of word) analysns of .
L, W
varlance with repeated measures on the last' two .factors (Winer, 1971).

The results of this analysis of variance are presentedain Taﬁle 2.

- N [ . R v

Significant results were obtained for all three main effects. The

- “

main effect for lateral eye movements was sngnlflcant at .05 level and

the main effects for visual flelds and for anxtety.versus neutral words

were highly significant at .001 level each. A significant !pteractlon
: . for Qisqal fields x type of words was théined at .05 level.

Thg significant main effect for Jateral eye movements means that

the’righf-méverSaand ‘the left-movers differed in their recognition of
L] . . ! ) :
.o .all words (i.e., both anxiety and neutral) when the séofés.fqr both
‘ » e Lo T . - o
- visual fields (RVF and LVF) were combined. This relationship as

illustrated in Table 3 8hows that -the right-movers tended to recognize
' [ 4 - . .,

» ‘ : S
more words than the left-movers. ¢

- - -
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v
" j/\
. " TABLE 2
% . Summary of Analysis of Variance -

Source ‘ ' df ‘ MS F

Between Subjects . -39
Eye-movers (M) 1 3.03 4, 52%
Subj. w. Groups .38 0.67

Within Subjects 120
Visual fields (V) 7 8.00 | 16.00%%
Type of Words (W) 1 S 11.03 24, 5%
MxV 1 . 0.02 0.0k
M x W S 1 7 0.89 1.98
Vox W | 1 2.02 5,78
MxVxw el 2.60
"V x Subj. w. Groups .38 0.50 . |

¢ \ .
. ~ W x Subj. w. Groups - 38 0.45
. WW x Subj. w. Groups 38 0.35
‘ & p <05
hk \E<'001 i
[ .
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y
TABLE 3 .
Total (Mean) Numbers of Words
Lo Recognized in Both Visual Fields
Type of Word sNeutral Anxiety Total
[ 4
Group
~ Right-movers 105 (2.63) 90 (2.25) 195 (2.4h)
(
Left-movers 100 (2.50) 73 (1.83) 173 (2.17)
Total ' 205 (2.56) ° 163" (2.04) 368
“l

~
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The significant main effect for visual flelds means that the two
visual fields differed in terms of numbefﬁ of words (both anxiety and
neugral) recognijzed i& the RVF and LVF when the scores'for left-movers
and riéht-movers were comEined.‘ Specifiéally,.the SVF Eresentation
yielded a higher number of all recognized words than the LVF. This

~ finding is shown in Table &4,

LR e ]

The.significant~main effect for anxiety and;ﬁeutral words méans
that more neutral than anxiety words were recognized in both fields
combined when the scores for the right-movers and the left-movers were
combined. This can be seen also from Table 4.

The significant interaction between visual field§ and type of wards
means that there was a différencé in recognition of anxfety and neutral
words reiated to which visual field was employed at that time. Table 4
shows this in general, and Figure 1 is a graphic representation of this

relationship.

e

- - -

Four t-tests on simple effects were performed, in order to determine
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TABLE 4

’
/

/

\‘ Total (Mean) Numbers .of Words

N Recognized by Both Groups of Subjects

48

Type of Word Neutral Anxiety - Total
- Visual Field
Right 108 (2.70) 96 (2.40) 204 (2.55)
Left .2 - 97 (2.43) 67 (1.68) 164 (2.05)
Total 205 (2.56) 163 (2.03) 368

~
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Right Visual Field

Figure 1.

Totai'numbérs of neutral (NW) and anxiety words

" Left Visual Field

(AW) recognized in the right and the left visual

field with scores for the right-movers and the

‘left-movers combined.
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which of the comparisons contributed to the overall significant
interactiongeffect. The following comparisons with: scores for the left-
movers and right-moversbcombined, were made:

1) ,LVF was éompared with RVF.for'reqognitioB of neutral words.
t = 1.33 (n.s.)

2) LVF was compared with RVF far récognitlon of anxiety words.

= 3,52, significant at .001 level.

| .

3) Neutral words and anxiety words ;eré compared within the RVF.
t = 1.45 (n.s.)

" 4) Neutral words ;nd anxiety words were compared within the LVF.
t = 4.96, significant at .001 level. :

Therefore, the significant interaction effeét between the. visual
fields and type of words can be attributed to thesenzwo observa;ions:
1) the LVF presentation yielded significantly fewer recognitions of the
anxiety words than the RVF, and 2) the LVF also yielded significantly
fewer recognitions of anxiety than neutral words. This findfng supports
“the main hypothesis of the tachistoscopic experiment as outlined above.
Specifically, perceptual defence has been qemdnstrated for tﬁ§>anxiety
wirds presented to the LVF.

The second hypofhesis concerned the differences between the two
groups of subjects, right-movers and 1eft-movers,.in their manifestation
of perceptual defence. Figure 2 is. a graphic;l representétion of the

findings. It can be seen that both groups showed a decrease in their

recognition of anxiety words in their LVF, and that the left-movers

[y
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showed a greater decrease than the right-movers. This difference In
recognition of anx}ety and neutral words In the LVF was statistically
significant only for the left-movef§ (t = 3.7t, significant at .001
level). Tﬁe coqparison for the.right-movers yieldéd.a t = 1.59, which

was hot statistically signiffcant.

In summary, the most important findings from the tachistoscopic
‘exPer(ment were that 1) the differential recognition of anxiety and
neutral words is mediated by presentation to the LVF: Fewer anxiety
than.neutralhwords were rec;gnized from LVF than'from the RVF and fewer

.anxiety than neutr;l words were recognized from the LVE but not from
the RVF. This supports the hypothesis that perceptual defence may in
some way be related to the functions of the right hemisphere (LVF).

2) It was shown that.whi]e both the right-movers and the left-movers
tend to recognize fewer anxiety than neutral words in their LVF, this
différence was statistically significant only for the left-movers,
indicating that they show perceptual defence to significant?y greater
degree than the right-movers. This then supports the-second hypothesis

of the tachistoscopic experiment. .
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Figure 2. Total numbers of neutral (NW) and anxiety (AW) words
recognized by the right-movers and the left-movers
in their right (RVF) and left (LVF) visual fields.
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B. Word association test (Dichotic listening experiment)

The main hypothesis in this part of the project was that the

oI

subjects! perceptlpg:(report) ofmfﬁé verbal transformations iﬁ the
\dIchot{c listening experiment wo;ld undergo a change.as a rgsu]t of
their exposure to the tachistoscoﬁic procgdure. In~this context
several predictions were made:
1) The ta;higtoscopic experimental words were not expected to be
. féported on the DVT pretest (i.e:, prioé to the tachistoscopic
presentation) because they were ssject;d on the basis éf their low
frequency of occurrence (less than 5%) in the reports of subjects who
listened to a similar tape prior to this experiment.
"Table 5 summarizes the total number of téchistoscopic

- experimental words that were heard before and after the tachistoscopic

experiment by the two groups of subjects.

Only two djfferent words occurred in the reports of five subjects
prior to the tachistoscopic experiment. Four subjects reported the
word "trouble' and one subject reportéd the word "'"hazardous' on the
DVT pretest.

2) 1t was predicted that any of the tachistoscopic experimental

R words that were recogniged from either visual field would influence
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TABLE 5

~

i

Tc_)tal'Numbe'F of Tachistoscopic Experimental
. . . , .

Words Reported on the DVT Pretest and Post-test

Group Right-movers Left-movers Total
Pretest 3 2 .5

Post-test 15 . 10 25
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the subsequent verbal transfgrmations from either ear because these ~
wordS'acqui?éd‘a bilétergl.representation following the subjects'
verbalization of these words. ) -
| ’ This did not occur. None of the experimental tachistoscopic

- words recognized aﬁd feportéa during the tachistoscopic experiment were
subseéuently reported on thé DVT post-test. In fact, only the
unrecognized anxiety words were reported by any subject. Table 6 shows

a list of all tachistoscopic experimental ({(anxiety) words and their

frequencies based on the subjects' DVT post-test report.

- -

This finding shows a significant difference in the DVT rebort on
the post-test. Table 7 shows the number of subjects who reported
tachistoscopic experimental words on DVT pretest and DVT post;test in

the right-mover group and Table 8 shows the same data for the left-mover

gréup.

- n - ——

—
x>
=]
—
m
w
~J
[
o

-t e — —

The respective chi-square values are 6.144 (p<.02) for the right-

movers and 8.64 (p<.01) for the left-movers. These results lend support

.

N »

v .4
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TABLE 6

Tachistoscopic Anxiéty Words and Number of Subjects

Who Reported them on DVT Post-test

ks
~

). Tachistoscopic Words Number of Subjects
_ AMPUTEE 7 ) _ . 8 .

TRAGIC ‘ | 7

COWARD | 3

TROUBLE . 2

HATEFUL ) 1

LANCER | 1

HURbER ‘ 1

TORMENT , 1

. HAZARD ' | 1

ARREST o 0

, . 3
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S . TABLE 7

Number - of Ri ght-movers Reporti ng' ‘Tachistoscopic

, Anxiety Words on DVT Pretest and Post-test

Pretest Post-test Toral
L Yes 2 R T oo
2 No 18 1 oot 29 .
]
Total 20 . 20 Y,

)

Note. chi-square = 6.14; p<.02

TABLE 8

Number of Lgft-movers Reporting Tachistoscopic

Anxiety Words on DVT Pretest and Post-test

' Pretest Post-test Total

Yes 3 12 ’ 15
No .17 8 25
Total 20 20 Lo

Note. chi-square = 8.64; p<.01

r—
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. ’ - : - 'Iw‘('.' il
to the main hypothesis, namely, that the DVT report will undergo a

- -

change as a result of the subjects' exposure to the tachistoscopic -

-

experiment. ! ’

: 3)'_Predictions‘Q9re made, regarding the DVT post-test report such -

_'tﬁat this réport wa§ expected to be different for the left ear and thé
| ;ight ear as a function of:iack‘of recognition of Qords gresenfed to
eiiher'the LVF or RVF. This did not.materia]!zeﬂ fhe results
summarized in Tableﬂ§/indicate'that there appeared to-be no dﬁ#ious:'

-

relationship between these two variables as they were studied here.

S “‘““‘_;_' - \

4) It was predicted that the rjight-movers and the left-movq;s would

. Y . . . . -
- differ in their report of unrecognized anxiety words on the DVT post-

N\
test. . A chi-square for the relevant data was .902 (n.s.). This means

&

that the numbér of subjects reporting anxiety words on the DVT post-test

‘was not significantly different in the two groups. However, a point
S % .
biserial corretation testing the association of DVT post-test anxiety
. . .
words and the tendency to recognize more neutral than anxiety words

in the tachistoscopic experiment (differencp stores were used heére:
h-a/n+a) differentiated the right- and left-movers to some extent.

¢

The t-test on the point biserial correlations for' the right-movers

4

approached significance’a§&:05 level whilwyit was s}gnificaﬁt at the .05 _
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TABLE 9

Number of Tachistoscopic Anxiety Words Unrecognized

in the LVF and RVF Subsequently Heard in the Left or Right Ear

Visual Field Left Rig};t Total
" Ear i v P ﬁ
Left 6 -5 L
Right : g 4 12
N ‘ b
Total 14 9 23

Note. chi-square = .35 (n.s.)

-
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o : ._ . 60 qt;\
level for the left-movers. (£_= 2.079 ‘and t = 2.198, respectively).

In summa(y,ﬁthe'most important finding from the dichotic listening
experiment was that there was a significant diffefepce in the DVT

feport before and after the tachistoscbpic‘experiment, which was directly

- ‘related to the subjects' exposure to the tachistoécopic experiment; as

... was hypothesized.‘ : -(

., €) Incidental findings

Th}s section deals with findiﬁgs which were not part of ghe’
experimental hypotheses but havé certain relevance to some of the
Véoncepts dealt‘with in &his project.
It was found that the right-movers and the left-movers &if%ered
in their report of verbal transformations on the DVT both before and

féffﬁr the tadhistoscopic procedure in the following manner: A

1) Thé right-movers reported in bofh instaﬁces a largé; number
of simple.transformations (changes)} than the left-movers. This
difference was statfstica1jy significant (t = 2.h16; Efi,OZ)~only for
the righﬁ—ear-report.
2) Thi right-movers reported in both instances a larger number of
different forms than the left-movers. ”Jhis difference was statistically
_significant also t£_= 3.42, p<.01). -
b} # 3) The right-ear‘report from the right-movers yielded a {arger,

number of different forms than the left-ear report. (t = 2.98, E_<.01).

Similar effect was not found for ihe jeft-movers.

3

~
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These findings are summarized in Table 10 and their implications

will be considered in the Discussion.

. . : . ' e '
o . ~ YTABLE 10

- v e e -

-
“
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TABLE 10

Mean Numbers of All DVT Transformations Reported by the

Right-movers and the Left-movers in their Right or Left Ear

Simp!e Changes

Group Right-movers Left-movers

Ear-report Right - Left Right Left

Pretest 31.80 26.50 23.20 21.00

. Post-test 35.20 39.50 26.40 25.30
Total 33.50 .28.50 ~ 24.80 23.15
. Different Forms
(&

Pretest 20.60 - 13.90 12.90 ~ " 11.90
. Post-test 22.80 14.80 13.50 12.70

Total 21.70 14.35 13.20 12.30

&
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CHAPTER 1V

iy

D1SCUSS | ON

In the present study, the phenomena of subliminal perception and
perceptual defence were explored in the context of functional hemispheric
asymmetry. The findings concerning the tachistoscopic experiment and

the dichotic verbal transformation task will be discussed in turn.

The tachistoscopic experiment

The results obtained in this part of the study demonstrated a

relationship between the type of words presented, the visual, field whl;h

Seu

was employed and hemisphgricity of the subjects; . 1t was shown that the ~~
words flashed into the right'V{sual field (RVF) were ﬁore easily d
recognized ;han the words flashed into the left visual field (LVF).
This waé prediéted'frdm and is consistent with findings from other
tachi;toscopjc §tudjg5. (e.g., Mishkin & Forgays, 1952; 'McKegver,
1974). The rationale usually offered is as follows. The visual input
(printed word) from the RVF is transmitted aiong direct anatomical
’pathQays to the contralateral left hemisphere. In most right-handed
individuals (and a majority of ieft-handers as wefl) the left hemisphere
no}mélly subserves all Janguage’ related functions. Thus, it can

directly process the visually presented words from the RVF and provide

63
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64
) ihe verbal output, which is the subjects' report of their recognition
of the words. The visually presented words from the LVF, on the other
"hand, are transmittéd_airectly to the right hemisphere. Although,
number of recent studies\(e.g., Legy & Trevarthen 1977) indicated that
the right hemisphere might be capable of processing linguistic input,
. they have also pointed out thatxynqer normal éircumstanﬁes, expressive
language is subseFQed exclhsively by' the l&f& hemisphere. Therefore,
after the right hemisphﬁ{f has processed some linguistic mateF}al, the
outcome_bf this processing has to be transferred through the cerebral
commissures to the left hemisphere if it is to be verbally expressed.
W} has been sUggested that some information loss occurring during
interhemispheric transfer is probably due to the interpolation of
muitiple syna%tic connéctibns and that this may account for the less
efficient language performance when the verbal stimgli were presented
to the right hemisphere (LVF). (Fudin & Masterson, 1976). This-may
become manifested in the subjects' qug]ly requiring longer exposure
times for words flashed to the LVF (than to -the RVF) and in their
recognizing fewer words from the LVF (than from the RVF). =+ =+
The subjects' hemisphericity (i.e., their preferential reliance
on the left or right hemisphere as indicgégﬁ by the right or left
directioﬁ of their lateral eye movements, respectively) was also
observed to be related to their word recognition. The right-movers
recognized significantiy more words.than the left-movers. This

finding is consistent with studies of lateral.eye movements revi?ygd”

’

1
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earlier, which showed that the right-movers tended to perform better

—_—

than the»left4movefs on a vér{ety of verbal tasks. This is supposedly
related to the right-movers{ §?e;ter reliance on.theiactivity of the
left (verbal)} @emlsphere ini}beir problem-solving, while the teft-
movers utilize preferentially the right ('nonverbal') hemisphere's
functions.

Perhaps the most interesting finding in the tachistoscopic
experiment was_that neutral words wére recognized moredeagfly than
énxiety words presented in the same manner. This effect hag béen
referred to as perceptual defence. It consists of subliminal
disérimin;tion of mean{ng of the n;Ltral and anxiety words and a
subsequent inhibition (as‘in the present study) or QenSitization (e.g.,
Dixon, 1958 a) of recognition of the anxiety-producing stimuli.

Dixon (1971), in his extensive evaluation of studies pertaining.
to subliminal perception, propésed that physiological mechanisms exist
that may underlie the phepomena of subliminal perception and perceptual
defence.‘ Based on his review he contended: ''1) That the brain can make
<omplex -discriminations of incoming information even in states where
awareness of the‘stimulus is precluded. 2) That, far from being a
static limen, the awareness threshold is a variable function of complex
physiological processes that are themselves determined by stimuli
which may never achieve phenomenal repregentation. 3} That the neural

system which mediates receipt of information may be anatomically and

physiologically distinguished‘from that which provides for awareness of
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incoming sense:’data, and that the former may continue to fuhétion, even
when the latter fails to make iEE_5pecial»con£ribution.” (pp. 28#-285j.
He concluded that 'discrimination (by brain) without awareness (by
the person)“ is not only possible but would be ;redicted on the basié
of contemporary neuroﬁhysiological data. Similar conclusion has beep
drawn more recently by Foster and Govier (1978) on the basis of their
observations that unaétended message in dichotic listening éxperiment
was ''‘processed to a level at which semantic information was extracted
without the subject's reported awareness.' (p. 289). -
Jeap and Reynolds.(197h € 1975) were the first to suggest a
specific neurophysiological model as a basis for one specific instance
. : __df "discrimination without.awareness”. Using the example of perceptual
dgfence for anxiéty-producing words (as a case of ''discrimination
.ﬁfthout awareness'') they proposed that this effect may be related to .
functional hemispheric asymmetry and interhemispheric transfer of *
information. They hypothesized that for words flashed.into the LVF,
"the affective quality of the meaning would aetermine whether the word
would be transferred across the corpus callossum (from the right,
nonverbal hemisphere) to the dominant verbal hemisphere. |f the word
is non-threatening the transcallossal transfereq;e would occur, but if
the word is threatening, this would be inhibiteq. Words flashed to the
right visual field would have direct access to the language centers of

the brain and could be verbalized immediately." (pp. 19-20). They

e .
also suggested that prior to the verbalization.of words received

AN
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directl& by the left hemisphere, there may be a sharing of information
bet@een the two hemisﬁheres. This could triggér a process that may
inhiBip the verbalization of anxiety:;rousing words presented directly,
to the left hemisphere. However, since this effect would have to be
indlréct'(mediated through the right hemisphere) and would probélb9 be
weakened or delayed (by the‘transcallosal transfers) the stronger
tendency was éxpected tb be for the word to be verbalized when it was
présented to thé RVF. The opposite tendency was expected to occur for
words flashed to the LVF, since the inhibitory processes would Eéxﬁégé-
direct than the process of verbalization which had to be facilitated by

»

transcq]losal transfer. - .
The results of ;hejr study ({ean & Reynolds, 1974), at least in the
case of their fémale subjects, were consistent with their hypothesis.
The tachistoscopic experiment of the present study was designed to
replica£e their findings, using a different set of stimuli and a
diffefent précedure in selecting subjects, as was explained earlier.
I't was found that not only were the neutral words more easily recognized
than the anxiety words, but also that this effect was largely due to
the fewer anxiety words recognized during the LVF (right hemispheref
presentation. This finding was similar to that r;porteﬁ by Jeaﬁgahd
Reynolds. Thus, it lenas further support to their hypothesis that at
least in this case, perceptual defence as an example EF'”disqrimﬁnation

without awareness'' may be an outcome of the interaction of factors.

v lnvolved in functional hemispheric asymmetries and interhemispheric

-
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-

transfer‘of Informatipn. - .-

Furthermore, it was also found fhat; altough both, the-right-‘
movers and the left-movers demonstrated some dégree oﬁ perceptual
ﬁefence, this effect was significant only for the left-moyers. This
finding is consistent with other stgdies which suggegéed that 1) the
right hemisphere is more involved in processingiof negativ;\é%fect
within the information than Fhe left hqﬁisphere (Davidson, Schwartz
and Weinberger, 1977) and 2) the Ieft-movers'tendedoéo utilize their
right hemisphere more than the left hemisphere in their total o
psychological functioning. This was evidenced by their superior
performance .(when compared to the right-movers) on tasks which were
related spﬁsifically‘to the right hemisphere functions, e.qg.,
evaluation of spatial patterns (Tucker and Suib, 1978). Their right
hem%sphere was hypothesized to be generally more active. This higher—
level of activ%ty may have produced a more efficfent evaluation of
affective meaning of the verbal stimuli presented directly to the right
hemisphere (through LVF). Subsequén;ly, more of the anxiety-arousing
stimuli céuld be prevented from reaching the express{ve lanéuage
centers of the left hemisphere, because of greater degree of
transcallosal inhibition generated by the right hemisphere.

Thus far, the results of the tachistoscopic exper{ment have been
considered in the context of the current research on the neuréphysio-
logical substrates of behaviour.‘ However, one important asbect of the

N .

expqument has bé%n ignored. This was the aspect of the functional

-
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significance of. perceptual défen;e in a larger dontektAof.bsychq!ogical
functioning. In other words, what may be the purpose, if any, of

.

perceptual defence?

- As the term implies, percepfual defence was presumed to provide
defence against the perception of something, e.g., threatening stimuli
fn’the form of anxiety—broducing words. The origins of the notion: of
defence'agaiqst something threatening in the individtal’s epvrionment
lie in Freud's psychoanalytic theéry, w}th its hypotheti;al processes
of the unconscious. Freud believgd that certain stimuli which were
threatening to the conscious ego were n§t permitted to entér
consciousness a;d instead were repressed and became part of the
unconscious processes. Freud hypothesized gﬁét by a process which he
cal}ed repression, the conscious processes were kept separate from~thq

+ " unconscious ones. He also suggested that the uﬁconscious pracesses
° .
could influence the individua]'s'consciou§ behadiour without his/her
. Sdnscious awareness of them. Theré is a rather sfriking similarity
between the hypothetical processes of the unéonscious and repression as
they were postulated by Freud and the phenomenon of perceptual defence

»

("'discrimination without gwa}eness“ in the presence of threatening
verbal stimuli). Both repression and the perceptual defence serve to
protect the organism againsf threatening stimuli. 1t should be pointed
&ut, however, that the process af repression had a much wider scope in
Freud's psychoanalytic theéry and was conceptualized as.the basis of

all psychological defences. Perhaps, perceptual defence can.be viewed

%
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as one specific instéﬁce Qf the.more,géneraj process of rebresSionf
The concept@al‘proximfty between pgrcepf;ai defence anq rehression is
paralleled by cghmo; observéfions in pSychopatholoéy, for example, in
hystericaf amnes i as (forgétting.of specific ;hreat;njng eQents) or
conversion reactiqns (bodily_symptéms which symbglically expréss an
&nconsc?pus conflict).. These pathologicdl_skates have one &hing in

common, namely, they are the outcome of defensive reactions to

threatening stimuli of which the individual is not aware, because these

stimuli have been repressed. - Percepéual defence was also seen to be
a."reattion“ to thréatening stimuli of which the individual was not
aware.

Implicit in oﬁr discussion of perceptual defence and at least some
forms of repression are the issues of langlage and the (ole it plays in
our conscious experience. What is meant by ""discrimination without
awareness'’? In the present tachistoscopic experiment, “"discrimination
without awareness" referred to the observation that the selective
inhibition of recognition of an*iety—producing words occurred
concomi tantly with ihe subjects' lack of awareness of the meaning of
these words as evidenced by their inabitity to repbrt'those words
verbally. ‘Therefdre, it would appear, that at least in this pa;ticﬁ]ar
case, the absence bf the ability to verbatize knowledge of a'stimulus
was associatéd with the absence of conscious experience concerning such
a stimulus. Similar findings were obtained in the studies\(réviewed

Y

earlier) with split-brain patients, which showed that the inability to
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verbalize a certain experience was associated wit appdrent. lack
of awareness of such an experience. - _ )

The issues concerning the méaniﬁz of the) concept of consciousness

or even a majority of those who cheagefto ponder it. With this in mind,
e findings of the present experiment
plausible definition of conscious experience is the ability to

verbalize knowledge about such an experience. Furthermore, when such -

-

verbalization is not possible, the indjvidqal appears to be.esseﬁtially
unaware¢(uncoﬁséious) of. the particular experience.

This definition of consciousness as a function of languagé is not
the invention of the present author. It has a !éng history in the
writings of scholars and researcher;. Perhaps, the most recent and
explicit statement comes from Jaynes (1977), Lho proposed that
"consciousness'' originated as a metaphor or a verbal analog of our
actual behaviour. It is not a Ything'", a "repository! or a‘”function”,
it is én operation. Jaynes suggested that this operation was a by-.
product of language development and he placed its emergence in the

+

history of huﬁgﬁity toward the end of the second millenium B.C.
~N

Consciousness viewed as an outcome of language development would

therefore be imminently dependent upon language for its manifestation;

-~
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Since language functioms have been shown to be subserved predominantly
. . ) IQ haat
by the left hemisphere (in the\great majority of individuals) it would

N .

seem-that consciousness, Manffeéﬁsz through language, would also be

mediated by the left hemisphere.

On the other hand, it has been
recently suggested, that the right hemispherey with its indirect
access to'expressive language oufput, may be the anatomical analog of

Uua}mconscious pEocessés. {Galin, 1974; Bakan, 1976). Furthermore,

it was proposed that the neuronal transmission acreoss the cerebral
commissures m¥y play an importapt role in the facilitation and/or

inhibition of thus isolated conscious and unconscious processes, as may

N -

be the case in some Eypes of répressioh and perceptual defence. (Jean &
Reynolds, 1974). .Iﬁ otﬁer words, thé right hemisphere appears to be
more adept 'in discriminating emotional aspects of stimuliand less -

adept at médiatingaexpressive language than the left hemisphere. If,

-

consciousness is more a function of language, then tke right hemisphere's

~
nonverbal evaluation of affect may correspond to some hypoth@gized

unconscious procesées. When the' right hemisphere evaluates a given

& e
input as potentially threatening, the commissural transfer of this
- . . ? .

inpthmay be inhibited and prevented&from reaching the~expressive

IS

: language centers of the left hemisphere. Such information will remain
unverbalized, '"'stored'" in the right ﬁ%misphere and will not reach the

individual's conscious awareness. Nevertheless, it may indinect1y

- influence the individual's overt behaviour:

. A récent study illustrates the effects of these hypothesized
. . ) ., oA

N
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processes. . Galin, Dimond and Braff. (1977) noted that physical symp toms
. - " .
- of the hysterical converslon reaction were reported to occur more
frequently on the left side of the body than on the right (Ferenczi,

1926; Engel,.197p). Galin 'et_al. confirmed the observations on their

¥ 24

own sample of patlents and hypothesized that this could be due to the

E

right hemisphere's more direct control over the mdotor and sensory
funct‘ﬁns of the left ;}de of the body as well as the right hemisphere's A
Invo{vement in mediating unconsclious pﬁpcesses.
Szasz (1974) referred to bodily symptoms as a “protolanguégg“
(primitive languagei which‘served to éarfy ﬁénverbal communicafions
" about conflicts which cou}d not be expressed verbally (i.e., on the
conscious level) because of ghe‘r potentially threaf@ning éoétent. Itr

is possible that the nonverbal "protolanguage' was mediated by the right

\ .

_CB ) hgmisphere, and was used in-conflict situations to indirectly obtain
. rewards (e.g., attention).

r

'S \ . '
& . A similar concept in relation to schdzoghrenic states was developed
- . \

by Sullivan (1962), who péstulated‘three "modes'' of experience (the
. a ’ . )
prototaxic, thé parataxic and the syntaxic modes) .in tha_gstogenesis of

personality. The prototaxic mode is the earlles and the most primitive

mode, "which Is ordinari{y.incapablé of any-formulation, wnd therefore

& .

of any discussion' (p. 87). In the parataxic_mode, experlence is

differentiated into various unconnected aspects, while logical, symbolic
: . s
. organization of experience i% achieved only in the syntaxtc mode.

Anything that an individugf can communicate or talk abodt is either In
.o ‘ q ' , ‘ . ’ ) <

N N f
. . ‘
. - .
- ¢ O '
. . v
. N .
) . . ..
. * -

+ ‘e , ) .‘ .
) 1 ‘\ .
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“the parataxic or the syntaxic mode of experience. Sullivan (1962)
gqggested,that sgvere anxieties experienced in childhood because of
fEBNfusiﬁg interpersonal fgmily relations led fn some ind;vlﬁuals to
regresﬁiPn to the prototaxic mode.yhich-hg claimed was most marked in
“§chizophrenic states (;f. also Bateson et ak., 1956, revieved on p. 16).
[t may bé hypothesized, in the context of fuhctional hemishheric
asymmetries, that the ontogeneficallx earlier, nonverbal‘proéotakic
;EEQ cahld be associatea wlth the functions of the right hemisphere,
while the ontogenetically lattef paratéxic and syntaxic modes could be
- ' me&iated by tBe left hemisphere. Perhaps, the regression to ghe
nonverbalt primitive mode of experience is another ménifestation of
.. abnormal activity of the right hemispﬁere (Jaynes, 1977) and/or some
abnormality in‘the interhemispheric transmission ofineuronal impulses
in the schiZOphreniclpatients as has been proposeé by Rosenthal and
Bigelow (1972): -‘ , | & -
In summary, it h;s been‘suégested that ;he findings from the .
tachistoscopic experiment can be exp1éined on the basis of cufrenﬁ
neurophysiological.theorles:‘ There appear to be similarities between
perceptual defence, its underlying neurobhysiglogical processes and
certain psychoanalytic cdncepts. 1t has been proposed that the
perceptual defenie may be an example of one form of repression,
P .

mediated by the inhibition of commissural transfer of verbal

information from the rfight tef the left hemisphere. The unrecognized

{ ¢
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'anxlety words flashed into the LVF could be said to have been

”repéessed“; their fate 'will be considered next.

- The dichotic verbal transformation task

The results obtained‘ln this part of tHe study demonstrated that
subliminal stimuli (i.e., stimuli which were presented to but
unrecogﬁlzed by the subject) could influence tHe subject's subseqyent
behavlour. In a significant number of casés (él out of L0) the verbal
‘transformationszieported by a subject after the tachistoscopic
experiment (6;T post-test) were different from the verbal transformations
Teported b;)the same subjec£ bgfore the tachistoséopic experiment (DVT
pretest). The DVT post-test reports incorporated only those
tachistoscopically presented anxiety-producing words whlcﬁ the
particular subject did not recognized dur}ng the tachistoscoplic
presentation. This finding is similar to the so-called Poetzl effect
(Poetzl, 1917). In studying the effects of subliminal stimuli upon
subsequent d;;am experiences, He observed ''that non-consciously
perceived stimuli became 'released' into consciousness only at some .
period subséquent to_their presentation'' (Dixon, 1971; p. 105). A
'lafge number of stud}és sInce.Poétzl's original reséérch have
éucceed;d in repllcat}ng his.obServations and extending theﬁ to
Include a wider rénge of stimulus and report con&itions. (g.g., Shevrin
aQS Fisher, 1967; Shevrin and LuBorsky, 1958; Si}verman‘and Silverman,
1964) . |

- - - A
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The Initial staée of the Poetz] phenomenon is esseng!aliy
M"discrimination without awareness". Therefore, the same neurophysio-
logical mechanisﬁs could be postulated as those oﬁtlined earlier. The
subsequent stage, that of recovery, requires a new assumption, namely, -
thét there be some mechanisms througﬁ which the unréﬁognized
information could persist over t!qe to;produce subsequent effects on

. ~

behaviour. Several studies have provided evidence that it is highly

" probable that such a mechanism does exist. For example, Doerries and
Harcum (1967) studied the effeézs of repeated=§ubliminalrpreseﬁtations
of the same tachistoscopic material on the recognition thFeshold. They
found thaE,the recognition threshold decreaséd as a function of the
number of prilor subliminal presentations of the same stimuius. On the
basis of their findings they.hypothesized that "such a mechanigm might
be a network o% reverberatory circuits activated by the Initial s
presentation of a stimulus, still cbntinuing in the organism at the
time of the second presentation. Perhaps cell assemblies are stil{
being subliminally activated by an after discharge which facilitates
recognition of the word on the second preséntation“. (p. 33);“ Such
network of reQerberatory'circuits of cell assemblies may be'the
mechanism which would allow the subliminally presented i;}orma;ion to
be stored in some short-terﬁ memory process and retaingd there for
subsequent processing. |

In traditional studies of the Poetzl effect, the dependent

variable has been a dream report or free-associations. Under such

-
. N
L
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conditions the effects found were always in the form of symbolic
elaborations of the meaﬂjng of the original stimulus, écdbﬁpanled by
gross diétortlons of itgistructural characteristics. These distortions.
and symbolic elaborations were expected_f}om and consistent with the

~ psychoanalytic Inteqpretation of the Poetz] effect and wefe |
specifjcally related to Freud's theory of dreams. Within this
framework, the potentially disturbing stimuli are subject £o‘symbollc
transformation before emerging in the, subsequent-dream, in orde(_to
prevent their threatening aspects from entering consciousness. Recently,

_ Bakan (1978) pointed out certain simllarit?;;\Letween dream and right

hemisphere mentation. He contended that evid;nce fromﬁvariods

researches on'dreaming, REM sleep, the effecis of brain damage,

epilepsy (originating from the right hémisphere) and certain aspects A

. K

of schizophre&?a would appear to support ''a hypothesized relationship \
between REM/dream slgep and functional activation of‘the rigﬁt
hemisphere system'. {p. 2B6). It is piausible that the elaborations
and distortions 6gtéined in the dream studies of the Paoetzl effect were
mediated by the activity of the right hemisphere.

In the present study, however, the basic structural (
characteristfcs of the original stimulus word were preserved in the
absence of symbolic elabééq}ions. This could be probably attributed to
the different type of dependent measure used. While, in the previous

N
studies, the dependent measure was an unstructured dream report or

free~associations, 1n the present experiment, the dichotic verbal

\
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transformation task was used to elicit the respoﬁse. The QVT has some
characteristics of free-associations, In that it tends to elicit some

rather idiosyncratic responses. On the other haqd, it dbes have a

.

.

built-in phoneti; structure, which imposes some limits on the formal
.aspects of the reported words. As has been pointed out earlier, the
tachistoscopic experimental words were delliberately selectéd from a
large numbe ¢ of words previouély reported by subjects who lTstened to a
similar'DVf tape Tn a pilot study. This was done to facilitate the
recovery of the unrecognized tachistoscopically presented words during
the DVT post-test. Although, tﬂese words occurred very infrequently in
. the-?epdrté of subjects in the pilot study {less than 5%) ana were also
reported only by four out of 40 subjects duriné the va pretest in the.
present experiment, thelr emergence on the PVT post-fest did seem to
be facilitated by thelr stfuctural proximity with the repeated
stimulus word used on the DVT tape. This WQuld seem to suggest that
perhaps the DVT may be a direct measure &f the effects of subllmina[ .
‘stiQpii on subsequent bghaviour. As has been sudgested by Warren !
(1961), tzfﬁpotentialvof the verbal transformation task as a projective
B : technique is yet-to be exptored experimentally. He noted that his
"subjects seem to feel that they are not revealing anything withiq
themselves b§ their responses, but simply reporting the sometimes
foolish things Ehe voice is saying. The individual responses sometimes

exhibit a rather violent sexuality with close associations in meaning

and considerable distortion in speech sounds.'' (p. 256).

. : ' g
[4 : v
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“Earlier, Skinner (1936) developed a device which he called the

""tautophone” or '‘verbal summator''. This consisted of a phonograph

recording of series of vowel sounds heard indistinctly and repeated

over and over. When subjects listened.to the recordings they were able
to organize the vague sounds into speech. Skinner (1936j'used this
méthod to study latent speech. Subsequently, Shakow and Rosenzweig

. (19#0)'5ttemp§ed to use the tautophone as an auditory apﬁerceptive test
for the study of personality. However, this method limited the scope

- Bf possible\respohﬁes, bécaﬁse the recording was stopped as soon as the

.

subject fprmulated the first speech .sound. .
It has been proposed initially that ghe effects of the subllminél
stimuli would be sthdied in the context of hemispheric asymmetry. For
that purpose, a chhotic'listening task was selected because of its
lateralizing characteristics descri?&d in many';tudies, reviewed
previously. |t was expected Fhat such a procedure might elicit verbal
output to match the lateralized visual inpu;s.: The results, however,
did not allow any generalizations concerning such complex cross-modal
lateralizations. Iﬁ other words, the verbal transformations.reported
from the left ear and the right ear reflected previously unrecognized
words tachistosc0pica;l§ presented to eithe?ithe RVF or the LVF. It
3 may be that in normal subjects such cémp]eg créss-modal lateralizations
cannot be stddied by the present metﬁgd simply bécau;e the auditory

pathways are not as ‘completely lateralized as 'is the case with the’

vlgaal pathways. Therefore, the lateralization within the auditory

.
RPN

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



80

A .
~

system my be.reflected in certain ear advantages for specific inputs,
but‘SUCh ear advantages may n;t be sufficiently sénsitive.to the strict __
lateralization demahds postulated fn the pregent experiment.
That this may be the case is also suggestea by some ad&itionalm
$\>;esults obtained Froﬁlth; DVT.expériment. Specifically, it was
" “observed that there were differences in the nﬁmbers of verbal
transformations (ifrelevant by content to the tachistoscopic
experiment) both on the DVT pretest and the post-test that were related"
to the ear of report and the hemisphericity of‘the subject. f@o types
" of scores were looked at. One was the number of simple chaAges, that
is, the number of times that a change in the stimulus was observed. .
The other was the numbef oﬁ différeq§ new forms reported. Figure 3

summarizes these results for the DVT pretest and post-test scores

combined.

The right-movers reported the largest number of dffferént
forms heard in their right ear. This number was significantjy higher
than the number of forms reported by the right-movers f}om thé left ear,
as wel! as the number of forms_reported by the left-movers from either
ear, The h%gh?éf number of simple changes was again reﬁorted by the

‘ . o
% right-movers from the right ear but it was significantly different only

from the reports of the left-movers from either ear. These findings

, ~

4
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suggest that the diqhotic'listening_task used here did reflect simple
ear advantages for verbd) stimuli, as would be predicted from other

dichotic listening studies, but this effect was observed only for the

Y

right-movers. As can be seen from Figure 3, the differences were
. largely due to‘;he higher number of changes and forms reported by

the right-movers from their right-ear input. This,is consistent with
)

the results of a recent study by‘Niel§eh and Sérensen (1976). Thus“
it would appear that the right-ear advantage for verbal input.was

primari]y’due to the presumed higher activity of the left hemisﬁhere
in the right-movers. It may also mean that in the left-movers (with

=
the right hemisphere usually more active) the higher neural activity .

“of théileft hehisphere ihduced by this verbal task did not'feach

éuité the level needed to produce the ear-advantage effect. This e
may be also anbpher reason wh§ in\the pregent design tﬁere was no
lateralized effect obtained on the DVT post-test report of the £
anxiety-producing stimuli from the left and right ear comparable
.;o the lateralized tachistoscopic input effecé. This former

effect depended greatly on the reports of the left-movers who
rgcognized the fewest anxiety words flashed to their LVF (right
hemisphere). Since they demonstrated virtually no ear-advantage for
verbal input, the lateralizing valuélof the dichotic procedure as it
was used here is rather ;uestionable. The righf-movers, on the othér ’.

hand, did not demonstrate a significant difference in their

recognition of anxiety words tachistoscopically presented to the RVF

[}
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and LVF. Therefore, no lateralized report on the DVT post-test of the
previously unrecognized words would have been expected, in spite of
their -(the right-movers') demonstrated right-ear advantage for verbal

stimuli.

in summary, the issdes conqgrning perceﬁtual defence and the
effects of subliminal spimuli‘bn subsquent behaviour were discussed *
in the context of functional hemispheric asymmetries, interhemispheric
transfer andﬁhemisphericity.‘ It was ;uggested that the finding; éf the
present study were consistent with and can be explained by current
neurophysiological theories. The implications o% the findfhgs for

the hypothetical processes of repression and the unconscious were also

considered.

)
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APPENDIX A

List of Tachistoscopic Expérimental'Words

3

- NEUTRAL 5 ANXIETY
. Apricot : Amputee
Assign Arrest
Castle o * , . Coward
Colony i ' Cancer
Handbag Hateful
Hidden "Hazard
Memory - o *  Murder
Talking . ‘ | Trouble
Talent ' : Tragic
Trilogy ' » - Torment
s
PR
N R
84 "
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APPENDIX B
A List of Proverbs for the Assessment’

of Lateral Eye Movement !

-
t

1. A-rolling stone gathers no moss. o -

2. The hardpest work is to idle. .
. 3. In the mirror, everyone see's: his best frieﬁd.

4. A watched pot never boils. | |

5.  Better a good enemy than a@i friend.

6. If you can't bite don't sth your‘teeth.

7. Poor worker blames his tools. -

8. He that lies on the ground camnot fall. .

9. Better a bad peace than a good war‘f {

10. What saddens a wise man gladdens a fool.

11. They that are mute want‘ to talk the most.

12. Vords should be weighed and not counted.

|

from Bakan and Strayer; 1973, - L

85
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