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Abstract

Since its introduction by Breuer and Freud, the concept of repression

has urdergone nuaerous revisions, Ðd many studies have attenpted to denon*

strate repression or an analogue of repression. Dollard ancl Mi11er (1950)

defined repression in learning theory terlns as the motivated, automatic

i¡lhibítion of responses. Several studies have employed a learning theory

definition by investigation of "repression" as measured by decrements in

correct Tesponse to shock-associated verbal material.

Advances in neuropsychology have added to the urderstanding of psycho-

logical processes. Much data has acctrnulated regarding cerebral specializa-

tion, i.e., differences between the cerebral hemispheres in information

reception and processing. Basing his hypothesis on this data, Galin (1974)

proposes that at ieast some instances of repression may be due to inhibition

of information tra¡rsfer betr.¡een the cerebral hemispheres.

The present study wes an attenpt to investigate Galinrs hypothesís

utilizing a combination of methods from previous hemispheric specialization

and repression studies. Subjects !{ere tested for correct rrerbalization of

unihemispherically presented v¡ords, some of l.¡hích had been previously

shocked. As a test of shock inhibition, it rvas predicted that previously

shocked words would be correctl-y reported less often than words which had

not been previously shocked. As a test of Galin's theory, it r^¡as predicted

that previously shockeri words presented to the right hemisphere would be

correctly reported less often than previously shocked words presented to

the left hen-isphere.

The results for all subjects did not support the shock inhibition

hypothesi-s. However, when the data was divided into a High and a Low Shock



groilp on tJ-ie basis of shock level set by subjects, Low Shock males showed

the erpected result. Low Shock males made significantly more errors on

shocked r^ror:ds conpared to nonshocked words.

The second hypothesis, that more errors from shocked words would be

made from the right hemisphere compared to the left hemisphere, ï-'as not

sr-rpported by the analysis of all subjects. However, males, Low Shock sub-

jects, æd Low Shock males showed trends in the erpected direction. For

these groups, more errors were made in verbalized recognition of shocked

words presented to the right hemrsphere compared to the left hernisphere or

to nonshocked words presented to the right hemisphere.

Although sex was expected to be an inçortant factor, the results were

different than expected. In general, the fenale data was opposite of the

predicted direction and n¿le results were in the predicted direction. The

analysis of all subjects revealed a significant Sex x Shock interaction.

iltrile males made more errors from shocked than nonshocked words, as

predicted, females nade significantly moïe eïTors from nonshocked compared

to shocked words.

Although 1eve1 of shock was not predicted to be a variable, there

were important differences betro,'een the High and Low Shock groræs. Analysis

with shock level as a factor revealed a significant Shock x Level interac-

tion. Relative to the High Sliock group, the Low Shock gïoup nrade more

errors on shocked words conpared to nonshocked words v¡hile the High Shock

gror-p nrade significantly more errors on nonshocked words.

The results are discr-rssed in terms of possible explanations for the

rnexpected importance of shock level and trtpredicted results for high shock

and female subjects, difficulties with the design of the study, and

suggestions for further investigation.
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CIiAPTËR I

INTRODUCTION

The Psychoanalytic lt{oc1el of Repression

Repression has been a cornerstone of psychoanalytic

theory and other personality theories that posit the exis-

tence of mental processes outside of awareness. Breuer and

Freud introduced the term repression in their introductory

chapter to Studies in I-lysteria in 1893 (Breuer Ç Freud, 1955) .

As the basis of the otirer defense mechanisns, repres-

sion was described as the renoval from conscious awareness

of unacceptable impulses and ideas. Freud described repre-ssed

mental contents as functioning conpletely outside the realm

of consciousness. Instead, they functioned in a separate

realm which u/as totally inaccessible to conscious reca11 by

the person and verbal interi'ogation by others. The repressed

mental content functioned according to its own rules and

developed and pursued its own goa1s. Repressed contents

affected bodily functions and other types of unconscious

behavior "

The concept of repression has been changed wíth suc-

cessive modifications bY Freud of his os¡rt theory

(for a review see l-lo1zman, 1970), and psychoanalytic thinkers

after Freud Ifor a review see E]lenberger, 1970)" More



recently, learning theorists have attemptecl to erplain

unconscious p1'ocess in learning theor:y terns. Dol lard and

Miller (1950) first defined repression in learning theory

terns as the rnotivated, autornatic inhibit.ion of rcsponses.

A Learning Tireory lt{odel. of Repressioir

A learning theory definítion agrees lvith Freudian

theory in stating that conflicting or painful material will

be inaccessible to verbal reca11. It differs, however, in

its explanatj.on of the mechanisms underlying repression.

Freudian theory is dependent on fornulations such as "psychic

enei'gy" and a "topographic nind," while learning theory can

explain repression as a type of inhjbition. An jniribited
i_n

responsgwhich the individual is unable to fu111' verbalize

the relevant contingencies can be considered unconscious. In

learning theory, consciousness can be conceptualized as

occurri ng along a continuum of the degree to lvhicir a person

can synb o7íze (usua1ly in verbal s)'nbo1s) the relevant con-

tingencies. Iìepression, then, is the forgetting of stimul.i

that, under normal circumstances, l-iave been learned lve11

enough to be remenbered (i.e., to be "conscious"). If a

response (e.g., thought, recognition, or other nental event)

is followed by punisirnent, the individual is less 1ike1y

(i.c., less "rnotivated") to nake that Tesponse in the future.

Furthernore, Martin (L972) speculates that sucir inhi-

bitíons may be associated with corresponding inhibitions of

relaIed brain processes. If particular brain processes are



associated with punished and therefore painful thoughts,

t.hosc brain proccsscs arc 1c:ss likcly to occur.

Learning Theory Par¿idigms of Repres sio]r

The learning theory approach has providecl a polverful

experimental model for studying repl'ession. Several para-

digrns have been used productively to dentonstlate repression.

For example, Eriksen and Kuethe (1956) showed that verbal

avoidance can be conditioned without conscious avlareness. In

their experinent, subjects w-ere asked to give associations

to 15 words. For each sub j ect, 5 worcls l\rere randomly choserr,

and the associatiates given on the first trial to these words

were shocked tliroughout the first palt of the experinent.

Subjects were told that they would be shocked for responding

too slorvly or for soilìe other reason whicir they might cliscover

on their or,i/n. Trials continued with the Same stimtllus words

until all subjects had learned to avoid the initial shocked

associatíons. The second part of the study consisted of

asking subjects to conti.nuously associate to each of the

stiniulus words for 15 seconds, with the aSSuTance that they

woul cl receive no f urther shocl<s . Fol lolvi ng tl-re experiment ,

subjects were questioned to asceltain whether or not they had

discovered a method f or ar¡oicling shocl<, ancl if so, what the

nethod was. 0n the basis of this questioning, subjects wele

divided into 3 groups: an "insight" group of 11 subjects who

were able to describe ivhat tl"rey hacl clone to avoi d shock, a

group of 5 sub j ects who showed i:artial ins ì-ght into the reason
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f or shock, and 11 sub j ects rvho wele total ly unal^Jare of the

link between critical associa,tes and shock, and felt that

they had not learned to avoid shock. Analysis of reaction

times to the critical words gave further evicience of uncon-

scious learning on the part of the "no insight'r group.

Reaction tines to the critical stinuli after the first trial

decreased for the "no insight" group whil-e it increased for

the "insight" group.

Glucksberg and I(ing (1967) demonstrated a ïepr"essíon

effect for Cistant associates of shocked words. In this

stuoy, subjects first learned pairs conìposed of a nonsense

sy11ab1e and a word. Later, shock was associated to some

rvords fron a list of remote associates of the fírst group.

ltlhen nenory of the f irst list of rvords was tested, it was

found that'n'ordS whose distant associates had been shocked

were remembered less rvell than words whose distant associate

word had not been shocked. Furtherrìore, when questioned

after completing the task, sub j ects said tl'rat they l\rere Llna-

waïe of any relationships between the tlvo word groups, thus

demonstrating that tire inhibition effect (i.e., repressìon)

of the shocked associates occurred outside awareness.

Corteen and I'Vood (I97 2) introduced a new experimental

design into the work on unconsciot-ts inf luences. Sub j ects

f irst heard a list of woids, some of lvhich ivere fo11orve,l by

shock. This was followed by a dichotic listening task in

¡,vh j-ch sub j ects shadolçecl recorded prose played to their right
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e ars, whi Ie a 1i -st of rvorcis w¿rs playccÌ to thcir 1ef t ears.

GSR data shorved that an autononic response was registered

for previously shocked words even though sub j ects \.^/ere

unaware that words v/ere being played to that ear, and could

not remember hearing that word.

As will be described in detail belol, the present

experiment will use a learning theory paradígrn to explore the

relationship of repression to brain functioning.

Recent Findings about Brain Functioning

'fhe psychoanalytic model offered by Freud was origin-
aLIy formulated as having a neurological basis (Freud, 19óó).

Subsequent el"aborations of psychoanlytic theory, however, did

not pursue this neurological basis brit adopted a more psych-

ological focus. Freud himself had discontinued attempts to

relate individual mental processes to specific anatomincal

locations because the neurology of the ti.nre lvas insufficient
(Freud, 1948).

However, recent adr¡ances in neuropslzchology and neuro -

psychiatry have greatly adde<1 to the physiological understand-

ing of some psychological processes. Until recently, focus

,,,Jas on simple sensory notor and perceptual activities. 0nIy

very recently coniplex psychological processes, among then

repression, have been studied by neuropsychologists. Galin

(L974) has offereci a neuropsychological explanation of the

proccss of repression.



Basing his hypothesis on present knolledge and

research in cerebral specialization, Galin proposes that at

least sone ínstances of repression may be due to the inhibi-

tion of information transfer across the cerebral comnissures.

Asymmetry of Hemispherj-c Functioning

There are significant differences j"n the manner in

which the left and right cerebral hemispheres process inform-

ation. In right handed adults, the 1eft hemisphere cloninates

in language comprehension, speech production, reacling, writ-

irg, calculation, and conplete perception of the right visual

hernifield (Gazzaniga 1970; Gazzaniga Bogen & Sperry,

1965). The right henispher:e is superior to the left in

holistic or gestalt perception, visual-spat:_aJ. relationship

tasks, and complete perception of the left r.isual heniifield

(Gazzaninga, 1970). The right hemisphere has been sho'wn to

use a non-verbal mode of representation, presumably auditory,

tactile, kinesthetic and visual inages (Bogen, 1969).

What most characterizes the differences between ireni-

spheres is not that they are specialized to work with differ-

ent kinds of material, but that each processes information in

a different cognitive node (Ga1in, 1974). The 1eft iremisphere

processes information in an analytic, symbolic, serial-order,

focal or logical rnanner, while the right hemisphere processes

information in an analogical, synthetic, paral1e1 and diffuse

ìTìAnlìe T ,
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Most of the evidence for henispheric differentjati.on

has been gathered f roin brain danaged sub j ects olr those whose

corpus callosum has been surgically severed to relieve

epilepti.c seízures. However, lateral specialization in
nornal people has recently been demonstrated using a nuniber

of techniques: reaction tjme (Filbey €r Gazzani_g¡a.n 1969),

tachistoscopic split-fie1d presentations (Rizzolatti, Unilta,

S Berlucchi, 1971), dochotic listeníng (l(imura, 1967) ,

recordings of eye novements (Galin 6 Ornstein, 1974) | EEG's

(Doyle, Ornstei-n fr Ga1in, 1974; Galin Ê 0rnsrein, L972), ancl

evoked potentials (Ga1in Q E11is, 1975) .

In the visual fie1d, signals from the right visual

half field project to the left cerebral hemisphere while sig-

rLals f rom the 1e:f t visual half f ield proj ect to the right
heni-sphere, nraking tachistoscopic presentation to tÌ-re visual

half field a valid method of presenting material to a parti-
cular hemisphere. Due to the differing hemispheric functions

verbal information is processed at a different speed when

presented unilateralTy to the right hemifield/'Ieft hemisphere

conpared to the left hemif:-eld/right henisphere presenta-

tions. Most studies have found moïe accuïate recognítion

and quicker T'esponse'to verbal naterj.al presented to the right
heurif ield (Kimura, 1966; Misken t¡ Forgays , 1952; lr{cKeer¡er Ë

llulì-ng, 1970; IVhite, 1969). Therefore, .intrinsic differences

are expected in reportable recognition of rvords using the

tachistoscopic method.



It has long been recognized that there exísts a

relationship between preferred hand use and lateral brain

asynnìetTy , particul a-rLy f or speech f unctions. Based Iargely

on exaninations of cl inical populatiorrs , it is estirnatecl

that 90-99% of all right handers have thcir language func-

tions predominantly subserved by the left hemisphere (Levy,

197 4; Penfield €r Roberts, 1959; Pratt t¡ Warrington , 1972;
'l{ada Ç Rasnussen, 1960), while only 50-70% of left handed

or ambidextrous people have their langr-rage functions 1ocal-

ized priniarily within the left hemisphere (Goodglass G

Quacifasel, 1954; Piercy,l9ó4; Iìoberts, 1969; Wada Ê Rasnrus-

sen, 1960; lVarrington fi Pratt, 1973). Thus, there is a

highly significant. relationship betwecn non-right hanclcdness

and right or bilateral locaticn of language function in tjre

brain (JJóc aen $ Saguet, 1971) .

A number of studies indicate that fenales have less

complete lateralization of linguistic abilities in the left
hemisphere and spatial abilities in the right hemisphere

comp ated to males . For example, rvith surgery patients , Lans -

de11 (1961) found that left temporal lobe surgery disrupted

only the performance of males on Gorham's Proverbs Test.

Sinilarly, Lans<1e1.1 (I962) reported that right henisphere

lesions 1ed to a drop in scores for males but not for females

on the Graves Design Judgnrent Test. X{cGlone and Kertesa

(I974) also found that rigirt hemisphere danage resulted in



signifi"cantly lower scores for males but not for females on

the lllock Design subtest of tl're IVechsler Adult Intelligence

Sca1e.

Several studies with normal subjects report conpar-

able results. 0n a dot emuneration task, âtr equal number of

females showed left and right visual fíe1d superiorities

rvhile a signif icant naj ority of males shol,¡ed a lef t visual

field superiority (l,lcGlone Ê Davidson, 7973). Kimura (1966)

reported a significant left visual field superiority for

localization of a dot in a square or circular array by n'.r1es.

Females also obtained a significant left visual field super-

iority for dot localization rvith a circular array but a
right

slight¡visual field sìjperiority lvitl"r e square array.

Para11e1s between the Isolated Right

Ile*isph"te urd R"pt*.s

GaIin (I974) has noted parallels between the function-

ing of the isolated right brain henisphere and the operation

of the mechanisn of repress ion, and ha-s developecl a theory

based on this. As stated before, this theory proposes that

inhibition of infornation transfer across cerebral connis-

sures nay be responsible for at least some types of

repression, pârticularly the blockage of transmission frorn

right to left hemisphere. Galin states thatr

It does not seem iinplausibie that parts of the transnis-

si-on fron one henrisphere to the other can be selectively
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blocked since selective gating has already been demon-

strated in the central control of sensory input for a11

sensory modalities (Livingstrln, 1959; Pribram, 1971_;

l{hitfiel<1, 1967). Stinrtrlation of callosa1 fibres calr

inhibit as rvel1 as excite neural discharge in the con-

tralateral cortex (Asantina & 0samu, 1962;Eidelberg,

1969). Noting these reports, Bogen (1969) pronosed

". . . certain kinds of 1ef t hemisphere actirrity rnay

directly suÌlress certain kinds of right henisphere

action or they may prevent access to the left henisphere

of the products of rì ght henisirherc act,ivity."

Presumably there is also reciprocity: right henlisphcre pro-

cesses could interf ere wi th or suppress 1e1't heinisphere

activity.

Galin (I974) notes para1le1s betrveen repression and

cases where the right henisphere is dísconnected through

sectioni.ng of the cerebral commissures, or when the operation

of one hemisphere is reduced or blocked because r:f injuries,

surgery or shock. Dranatic exanples of the ef f ects of he¡ni -

spheric dissociation can be f ounci frorn the "spl it-bTain"
patients. These aT'e people ivhose cerebi'aL. connissures hrere

sectioned for t-he treatment of a rare type of epilepsy" The

procedure leaves the person witl'i trvo independently conscious

hemispheres, each working in its orvn cogni tive mode and

unable to communicate directly with the cther. Although

these patients appear to be remarkably nornal, closer exanj.n-

ation reve¿r1s the effects of a lack of hcmispheric cornnlunica-
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tion. In sone examples, the reactjons of a split-brain

patient seen very sinilar to the phenonena of repression.

One of these occulrs in a filnr clip photographecl by Dr.

Robert Sperry and his associates at the Californja InstÌttite

of Technology (Ga1in, 1977). The film shows a split-br¿Lin

patient being tested with a tachistoscope so that pictures

were shown to either the right or left visual fie1d. In the

midst of a series of dul1 geometric figures, a photo of a

nude woman I^¿as flashed to the left visual field (right

hemisphere). The patient blushed and giggled. Sirerry asked,

"tr^/hat dicl you see?" She answered, "Nothing, ir,rst a flash r:f

1ight," and giggle<1 again. "ll/hy are you laughing then?"

asked Sperry, and she laughed agaín and said, "0h, Dr.Sperry,

you have some machine. " The pati ent l,vas reacting to the

visual naterial which she could not verbalíze about in a

manner rvhich seens very much like thc repression of conflic-

tual sexual materi-a 1.

Sinilar reactions have been noted in persons whose

corpus callosum is intact. In these cases it nay be inferred

that right hemisphere naterial is being actively inhibited

due to its disturbing nature. For example, patients with

right hemisphere lesions are more 1ike1y to display the

"indifference reaction" (anosognosia) to their clisability

while iratj,ents with left lesions are more likely to sliotv a

"catastrophic reaction" (Critchley, 1957; lVeinstein $ Kahn,

1955; Gaìnotti, 7972). Galin suggests that this may occur
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because knowledge of the injury to the right hemisphere is
blocked fron the left henisphere.

A sinilar hemisphere difference has been noted during

adninistration of the Wada carotid amobarbital test. The test
is adninistered to patients about to undergo brain surgeïy

near the Sylvian regions, where knor^rledge of hemispheric

speech lateralization is veiy ìrnportan[ (I{ada Ê Rasmussen,

1960). Injection of a sma11 quantity of the anesthetic into
one common carotid artery produces a contralateral paralysis

of the lateral half of the body (hemiplegia), anesthetizes

the ipsilateral hemisphere and produces a complete apirasia if
it is the sicie dominant for speech. Terzian (1964) observed

that some of his patients had a severe enotional reaction as

the anesthetic ivas wearing of f . Ainobarbital on the 1ef t side

induced a catastrophic reaction, while on the right side it
produced a euphoric reaction"

Further evidence that knowledge of ì-n j ury to the rigiit
hemisphere tends to be blocked f rom ahrarenes s comes f rom tire

literature on Electro convulsive T::eatment (ECT) for the re-
lief of depression. cronim, Bodley Potts , et a1 (.19 70) found

that ECT to the left hemisphere rvas significantly less effec-
tive in relieving depression than ECT to the rì-ght. A study

by Ha11i day, Davidson, Brown et al (1g68) showed sinlilar
f irrdings.

Flere again the process nay be one

left henrisphere inhibits the expressions

which the dominant

the right

1n

of
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hemisphere. Flowever, during inactive periods the right hemi-

sphere may be less inhibited. One exanple of uninhj-bited

riglrt henisphere expression may be dreaníng. As Galin (I974)

points out, there is a para11e1 between the node of cognition

of the right hemisphere and the mode of expression in drean-

ing. Further as Galin statesl

The mode of cognition in drearning is usually of the

"primary process" type; mainly nonverbal, inage repre-

sentations, with nonsyllogistic 1ogic, and violations

of ordinary temporal sequencing.

Evidence of rigìrt hemisphere involvernent in dreaming comes

from a study rvhich rel.ates personality types to amount of

dream reca11 (Austin, 1971), and reports of dream cessation

f ol lorving inj ury t-o the right henisphere (l-lumphrey Ç Zangrvill ,

1951), and sectioning of the corpus callosum (Bogen, 1969).

Focus of the Present Research

The evidence supporting Galin's theory stated abot'e has

al,I been indirect. A rnore direct test of the theory could be

made if one could present identical punished and r.inpunj shed

stinuli independently to the right and left Jremispheres, re-

quire verbalization of the stimulj-, and then examine the rate

of inhibition in each brajn hemisphere. If, as Galin theo-

Tizes, reprcssion occurs when the left henis¡ihcre isolates

itself from or inhibits the processing of stinuli from the

right henisphere, one would -expect a larger clecre¡nent in the
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t'cportable reco¡lnition of shockecl rvorcls comparecl to non-

shocked words for stinuli presented to the right hemisphere

compared to the left hemisphere.

The present study combines the tachistoscopic paradigm

used in nurnerous investigations of lateral asynme try , with the

nethod of shock-induced inhibitíon of r¡erbal response used in

repression analogue studies. Tachistoscopic studies, such as

the present stucly, have used words as the stimuli (Mishkin 6

Forgays, 1 952) , presented the stimuli. unj latera11y to either

the right or 1ef t hernisphere (lvlcKeever t1 l-lu11ing, 19 70) ,

lequired verbal izatíoit of the stinuli (lìines, 1975) , useci

error scores or pe;:cent correct as the dependent measure

(ilines fi Satz, T970) , and adjusted exposLrre dr-rration individ-

ua1ly to a criterion of percent correct response (liannay q

Malone , 1976).

ln the present stucly this i,vas investigated by a method

in which sub jects t^/ere asked to verbalize stj-mu1us words,

presentecl independently to the right and left hemispheres via.

a tachistoscope. Speed of stimuli presentation rvas adjusted

individually to a criterion of B0% correct response fron the

rigJrt visual field. In the first experi¡nental phase a ne1{

list of words were presented at a longer fixed speed (150 rns)

and some of the words 1{êre follc'¡.vecl after verbalization by

shock. In the second expeïimental phase the same word list
tva,s presentccl without shclck at the speed ivhicli was individually
deternined in the first phase.
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I t was f j.rst preci j cted that thc prcvi ously shocked

words would be correctly reported less often than the words

which were not previously shocked. This would demons trate
the existence of a general inhibition effect. Secondly, it
was predicted that decrernents in reportable recognition of
shocl<ed words compared to non - shocked wo L:ds would be greater

for stinuli presented to the left visual field/right hemi-

splrere conipared to words presented to the right visual ríeld/
left henisphere" This was the test of Galin's theory"

Thirdly, it \^/as preclicted, as an exploratory hypothe s is , that

the dif ferential decrement preclicted in hypothesis two v,¡,ri¡ ld

be smaller f o'r females conpared to males 
"
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Subj ects

Subjects tvere 20 fenale and 20 male introductory

psychology students from the University of Nlanitoba

Psychology Department subject poo1. Subjects were right
handed with no history of fanilial left-handedness, and witl'r

nornal visual acuity.

Sub jects \,/ere randomly assigned into three groups,

each of which receiveafrandomly clifferent ordered sequence

of t0 test ancl 40 pre-test words. Pre -test ancl test rvord

lists wer:e randomly selected from the same fifty words.

App aratus

Subj ects were tested in a soundproof room nanufactured

by Industrial Acoustics Co., Inc. They \{ere seated in a

chair facing the eye-piece of the tachistoscope, and v/eïe

connected by intercorÌì to an adjacent room l.¡hich contained the

projection and reccr<1ing equipment. Stimulus words consisted

of four-letter verbs rvith equivalent word-count frequency

ratings fron Thorndike and Lorge (1944). The words were pre-

sented vertically on slicles two degrees from right ot 1eft

of a central f ixation point. Sl ides were viervecl through a

Scientific Prototype (I'lode1 800F) tachistoscope modifed for

1"6
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use with ¿l Kodak Carousel. slide pro.jeLrtor. Central fixati.on

was a dot in the centre of the vj.sual fjeld provided by the

blank field of the tachistoscope. Illumination 1eve1s of the

stimnlus f ield ancl the blank f ield were equivalent. Stiniulus

tirning 1,/as supplied by Hunter Interval Timers , l.{ode1 111-C.

T'he lvarnir-rg tone was produced by a Lehigh Va11ey Electronics

Audio Generator, li{odeI 1524. Shock was produced by a Fara11

lnstruments l\V-Z Visually I(eyed Shocker and conducted to the

sub j ects with two , inch copper electrocies.

Pro c e clure

0n arriving at tire experinent, subjects were told that

the study involved tÌre use of brief presentations of shock

and were offered the opportunity to decline participation and

sti1l receive f u11 experimental creclit. If tliey v¡ished to

participate, they were asked if tl-rere l{as any medical reason

which would prohibit the use of shock, and if so, they would

have been excluded from the study and given fu1l credit.
Subjects \^rere then questioned about their hand prefer-

ence in various activities ancl the handedness of their family

members, and were also questioned t-o ascertain that they had

normal or corrected-to-normal vision. Subjects rvho were not

ful1y riglit-handed, or had 1ef t-handed .tamily menbers, or did

not have normal visual acuity were excluded from the stucly

and given fu11 experimental credit.
Subj ects \^/ere then seated in f ront of the tachistoscope
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and told:

"This study is designed to measure the effects of a
stressfu1 stiinulus on your visuaL reactíon tine. The
intensity of the shock will be cleternined by you your-
self, but, as you know, Iou are free to stop your par-
ticipation in the experiment any time " Please put your
head into position so you can see through the eyepiece.
You will be do_ing this througirout tire experiment. Now
look at the black dot in the centre. tr{hen you hear a
short tone, it is a signal that a word lvi11 be flashed
on the screen. Please say this hrord out 1oud. Donrt
r^/orry i f sonìe of the words are f lashed too quickly f or
you to recognize them, but try hard to say tile word."

When the experimenter was sure thatthe subject understood the

instructions, Phase I of the experinenE began. Pretest

stimuli were presented to both visual fields at an initial
speed of 100 nìsc. Responses r,^/erc rccorcled ancl exposut"e tine
was adjusted to reach criterion of 80% correct responses from

the right visual fic1d. The final time rv¿rs recorded and used

subsequently with the individual subject. Response recorcling

ldas on the form providecl in Appendix A.

Next, shock 1eve1s lvere cletermined individually us ing

a shock work-up procedure. Subjects Ì{ere reminded that they

could discontinue the experiment If they agreed to continue,

copper shock electrodes i{ere

Then the subject was told:

fastenecl to the left forearrn.

"I am going to give you a shock work-up nor^/, to set the
1eve1 of shock to be used. I rvil 1 start giving yoli snal1
increasing increments of shock, beginning at zero. After
each one you fee1, I v¡ant you to say rtOKrr or "stop", when
you feel that you can go no higirer. It is very important
that you say "stop" only wìren you feel th¿rt you can go no
lrigher. It should be at a level that causes sone disco¡n-
fort. Are there any questions?"
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Af 'ter the experimcnter a.nswercd any qucst:ì.ons, the subject

was given 500 nillisccond shocl<s of incrcasing intensi ties
fron 0 to 10 on the intensity dial of the shocker. The dial
setting was not increased until the sub j ect responded I'ol('r to

the previous 1eve1. When a subject responded with "stop,"
his intensity level was set at that poiltt and the experimenter

told the subject:

"As I said before, this study is designed to measLlre the
effects of a stressful stimulus on your r¡isua1 reaction
tine. Once again, please put your head into position so
you can see through the eyepiece and focus on the black
dot. As before, a tone will t^/arn you that a v¡ord j s going
to be f lashed on the screen, anci you are to say the r,¡ord
out loud. This ti-ne some of the words lvill be f oll owed
by sl-rock. There is no way to prevent this. Ilowever, this
is the only phase during whic}r you will receive shock."

The experimenter returned to the equipment room. The experi-

ilìental words were presented in random or<1er at an exposure time

of 150 ms (longest latency before eye movements occur, Alpern,

1971). lVords rvere presented r-rni1atera11y to either tlie right
or left visual fie1d, but each índividual worcl was shorvn jn

l¡oth fields during separate presentation. Each word was pre-

sented three times to each visual half field. Five of the ten

r^/ords were f o11owed. by shock, one second af ter stinulus presen-

tation. IVords presented in this phase to each of the three

experimental groups ¿tre presented in Appendix Il.

In the second experimental phase, the same words were

presented in a different order at the previously det-ernined

indiv j-dua1 speed. No shocks were given. Sub j ects \,rere tol d

that there would be no nore shock-s and rvere asked to continue

to verbaltze the words on the screen.
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RE SULT S

Tlre datawere analyzed in a 2 x 2 x 2 l'{ixed Design

Analysis of Variance with a Betrveen Subjects factor of Sex

and lVithin Subj ects f actors of Shock and Flemisphere. The

analysis, shorvn in Table I, testecl all three hypotheses.

The first hypothesis, that more errors would be made

in verbal recognition of previously shocl<ecl words comparecl

to nonshocked words, was not supported. The predicted

nain effect for shock was not significant (Shock F = 1.78i

df = 1, 38; p = .19). In fact, contrary to expectation,

more errors were made for nonshocked than for sho d<ed words

l'4ean number of errors in verbal.tzation of Shocked and Non-

shocked words are shown in Tab1e 2.

t{hen examined by sex, it can be seen that the feniale

data accounted for tlie results being opposite of the pre-

dicted direction. tr'la1es were sl ightly in the ;:redicted

direction of more errors from shocked words (shocked: 2.62

mean errors, nonshoclced: 2.50 mean errors, nonsignificant)

while fenales had & stronger trend in the opposite clirec-

tion (shocked: 2.65 nean eT'rors, nonshocked: 4"00 nean

errors, nonsignificant) . Thus it appears tha.t shock may

have had a slightly inhibiting effect for nales, but a

facilitating effect for fenales. The male and fenale data

were also analyzed separately in 2 x 2 ÂNOVAs wÍth ll¡ithin-



27

TABLE 1

Aanalysis of Variance for lJumber of Errors in Verbat-l-zed

Recognition of tr{ords, Shocked and Nonshocked, Presented

to the Right or Left HemisPhere

Source df SS MS

Sex 1 17.56 17.56 .97

Error 38 ó87.68 18.10

Shock 1 10.51 10.51 1,78

Sex x Slrocl< I 28 .06 28. 0 6 4,?t+#

Error 38 224.69 5.91

Llemisphere 1 0.01 0.01 
" 00

FIem. x Sex 1 4.56 4.56 :]",89

Error 38 91.69 2.4I

Shock x l-lem. 1 1.41 1.41 0,86

Sex x i-len.x Shock I 0.76 0.76 O"LÞ6

Error 38 62.09 1.63

p < .05.

TABLE 2

Mean Nurnber of Errors in Verb alized Recognition of l{ords,

Shocked and Nonshocked

Shocked

Nonsho ck ed

2.74

3 .25
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Sub j ects f actors of Shock and Hemisphere . The male analys is

revealed a trencl for a Shock by Flernisphere interaction
(F = 2.L5) df = 1,19; p = .159) . I,fore errors were nade for

shocked rvords presented to the right henrsphere (S.15 nean

errors) than to the left henisphere (2.5 mean errors for
each) . This was in the preclicted direction.

The female data shoi'¡ed a main effect for shock on the

borderline of significance (F = 4.30i df = 1,19; p = .052).

The trend was opposite of the predicted cli.rection. That is,
females nade more errors for nonshocked (ll-0O mean errors)

than f or shocl<ed ivords (2 "65 mean errors ) .

ihe second hypothesis, that rnore errors rn¡ould be nade

in verbalization of shocked rvords presented to the right
hemisphere comparecL to rvords presented to the left hemisphere

rdas not conf irned. As Table 3 shols, sliglitly more errors

were nade for words presented to the right hemisphere than

to the left hemisphere. t{hen exanined by sex, it can be seen

that only males were in the preclicted d.irection while fenales

r{ere in the opposite direction. l{a1es made more erïors for
shocked l^¡ords presented to the right hemisphere (3.1S mean

errors) than to the 1ef t hemisphere ( 2 . 50 ntean errot:s, iìon-

signif icant) . Florvever, the predicted interaction was not

significant (Shock x Hemisphere F = .86; df = 1,38; p = .3ó).

The third, €Xploratory hypothesis, \{as that the anouïit

of difference between the right and left hemispheres for
shocked words 1r¡ould be smal.ler for f emales than for ma1es.
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Although the predj-cted triple interaction tvas not signifi-

cant (Sex x Shock x Hemisphere F = .46; df = 1-,38; p = .50),

hemisphere differences were somewhat snaller for females

conpared to males. I'lorvever, nales made more errors f rorn the

right hemisphere while fenales made more errors from the

left hemisphere. For nonshocked words, males nade an

identical number of errors from the right and left heniis-

pheres, while f emales rnade Inore er:rors f rom the 1ef t hemi-

sphere and with a 1ar:ger henisphere difference than from

nonshocked words. I'{ean error scores are presented in

Table 4.

An exploratory area of the study was that of sex dif-

ferences, and one interesting finding did emeïge. A

significant Sex x Shock interaction was found [F = 4.74i

df = 1,38; p ( .05) . I{a1es were in tire predicted direction

of nore errors for shocl<ed words wlrile females made rnore

errors for nonshocked than for shocked words. The interac-

tion is depicted graphically in Figures 1 and Z" Mean error

scores are shorvn in Table 5. A t-test for Independent

l{easures perforned on the difference tretween shocked and

nonshocked error scores for females approached significance

(t = 1.40; df = 38; p < .10) . Thus, it rvas the female sub-

j ects who accounted for the unexpected tendency tor,vard

better performance on shocked words. A t- test for Indepen-

dent lr{easures comparing males and females for errors on

nonshocked rvords also approached significance (t = 1.6; df =
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.II\BLE 
3

Ïtlean Nunber of Errors in Ver'bal ized Recogni tion of Schoched

Words Presented to the Iìight or L,c f t llenlisphere

Right Henisphere

Left Heniisphere

2 .82

2 .6s

TABLE 4

Mean Number of Errors in verbalized Recognition of shockecj

and Nonshoclced IVords Presented in the Rigìrt or Left
IJemispheres to Males and Females

Group I{ales Females

Sho cke d

Right llemisnhere

Left lJemisphere

Nons hocke c1

Right llemisphere

Le f t l-lemisphere

3.15

? cn

2 .50

2.50

2 .50

2 .80

3.80

4 .20
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TABLE 5

Mean Number of ilrrors in Verb altzed Recogrrition of Shocl<cd

and Nonshocked llrords Presented to li,lales and Iremales

It{ales Females

Sho cke d

Nons ho cke d

1 A7

2 .50

2.6s

4.00
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38; p ( .10). Males and females nade nearly the same number

of errors f or shocked ivords, but for nonshocl<ed ivords f enales

made more errors than did males. Thus, it appears that shock

rnay have had a somervhat inhibiting ef .[ect for ma1es, but a

facilitating effect for fenales.

Although 1eve1 of shock was not predicted to be a

variable, examination of the data suggested that it might be

fruitful to look at the results separately by shock leve1.

As described j"n the procedures, subjects set their own shock

1eve1.s, lvhich varied considerably, and ivere generally higher

Ior nales t]ran for f-ema1es. I{a1e and female data lrrere

divided separately by tl'reir respectíve means (I"2 milliam-

peres for females, 1.B milliamperes for males) into a I{igh

Shock and Low Shock group contained ten males and thirteen
females and the tligh Shock group was comprised of ten nales

and seven females.

The High and Low Shock group-s were each analyzed in a

2 x 2 x 2 Míxed Design Analysis of Variance lvi th Betrveen

Sub j ects f actor of Sex ancl 1{ithin Sub j ects f actors of Shocl<

and Ilemisphere. Tire analyses are shown in T¿rb1c-s 6 and 7 .

As with the main analysis, the predicted shoclc and hemis-

phere effects were nonsignificant, but the m¿rle data was

generally in the pledi cted direction lvhile the f emale clata

r¡Jas in the opposite direction. i{orveve::, there rrere

important differences between the 1ow and high shock groups.

For 1ow shock ma1es, the trends torvards the predicted
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Analysis of

Recognition

to the Right

Vari a¡rce

of Words

or Left

TABLE 6

for Num.ber of

, Shocked, and

I-leinisphere to

Errors in Verbalized

Nonshocked, Presented

IIi gh Shock Sub j ects

S ource df SS l.{s F

Sex

Erro r

Sho ck

Sex x Shocl<

Error

Hemi sphe re

Hen. x Sex

Erro r
Shock x llem.

Sex x Hem.x Shock

Erro r

'l

15

1

1

15

1a

1

15

I

1

15

35. 14

2r8.24

36 . 5 3

14.53

i2.44

0.05

0.64

25.98

0.13

1.90

35. B4

35. 15

14.55

36. s3

14.53

0.05

0.64

r.73

0.13

I . 89

2 .39

2 .4?.

/.5t)"

3"01

0.03

D.s7

0.05

0. 79

p( 05
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Analysis of Variance

Recognition of IVords,

to the Right or Left

.TABLE 
7

for Number of Errors in
Shocked and Nonshocked,

Hem.isphere to Lolv Shock

Verb altzed

Pres ented

Sub j ects

S Source df ¡{scc

Sex

Erro r
Sho ck

Sex x Shock

Error'

Hemisphe re

I-lem. x Sex

Error

Shock x ilen.

SexxHem. xshock

Error

1

21

1

1

21

1

1

21

1

1

2I

0.01

1" 3s

0.13

451.19

1.05

2r.92

t24.4L

0 .02

4 .20

65.13

2 .83

0.0s

23 .67

0.13

2r.49

1.05

2I.92
tr cr1
J.JL

0.02

4 .20

i 10

2. 83

0.05

1.13

38. Bó

0.01

0.18

3. 70*

2.51

0.04

p = .068.
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Tesults 1^/ere stronger than in the general analysis, and the

low shocl< female results ln/ere less strongly in the opposite

direction. The reverse was true of the high shock gïoup.

Compared to the general analysis, males r,reïe less strongly
in the predicted direction and fenales l,rere more in the

oppo.site direction.

The 1ow shock analysis revealed zr nearly significant
trend for a Sex x Shock interaction (F = 3.70 df = 7,2L;

p = .068) . The trend is depictecl in Figures 3 and 4, and

in Table B. As the tables show, ma1,es made ilìore errors on

shocked than on nonshocked words, ivhile the reverse was true
for females. This trend was sinilar to the significant sex

x Shi:ck interaction found in the main analysis. I{ow-

e\¡er, in that interac.tion, significance was accounted for by

females, while for the low shock subjects, the trend rvas

accounted for by males. Low shock analysis also showecl a

trend for Shock x llemísphere interaction (F = 2.SI; df =

I,2I; p = .128). tr4ore errors were made fron the right
hemisphere for shocked lvords, but for nonshocked v¡ords more

errors were nade from the left hemisphere. Separate analy-

ses of variance of nale and fenale lolv shock subj ects

revealed no significant effects for fenales, but for males

the analysis showed a significant nain effect for shock (1.

= 7 "36; df = 1,9; p ( .05). Low sllock males rnade an aveï-

age of 3.6 errors from shocl<ed words compared to 2.4 errors
fron nonshocked words. Thus, lolv shock nales shorved the

shock ef f ect rvJrich r\ras predicted for all sub j ects. Lolv
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]'Á.BLE B

Mean Number of Errors in Verbalized Recognition of Shocked

and Nonshocked Words Prescnted to l,ow Shocl< Mal es and

F erna 1e s

It,fales Females

Sho cke d

Nonshocke d

3.6

2.4

2 .69

s .46
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shock males also shorved a trend for a Shock x l-lemisphere

interaction (F = 2"67; df = 1,9; p = .137). I{ore errors
r{ere macle from the right hemispherc for shocl<ed words, but
there was no hemisphere difference for nonshocked words.

As an additional analysís to test the effects of
shock 1er¡e1, an Analysis of variance lvas perfornied with

3revel
Betr,r'een Sub j ects f ac.tors of Sex and Shocì<¡., and Within

sub j ects f actors of shock and Hemisphere . 'f he analys is is
shown in Table 9. A significant shock x Shock Level inter-
action was tevealed (F = 6.45; df = 1,36; p { .0S). The

interaction is shown in Table 10, and graphically in Figures

5 and ó. Lorv shock subj ects made more eïrors on shocked

compared to nonshocked lvords, while the high shock subjects
made signifj-cantly more eïrors on shockecl coni¡rared to non-

shocked lvords .
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TABLE 9

Analysis of variance for Number of Errors in Verbarized
Recognition of tr\'ords, Shocked and |Jonshocked, Presented

To the iì.ight or Lef t I'iemisphere , i,uitir Shock Level.
as a Factor

Source df SS N{S

Sex

Leve 1

Sex x Level
E rror

Sho ck

Sex x Shock

Shock x Level
SexxShockxLevel

Error

llerni spl're r e

Sex x l-lem.

Hem. x Level
FIen x Sex x

Error

Shock x IIem.

Shocl< x IIem.

Sh o ck x ['lem .

Shock x IIen.
Leve 1

Ërror

Leve 1

x Sex

x I-evel
xSexx

7.2 .53

0.01
18.25

669 .43

15.46
35 .27

27 .69

0 .02

5 .47

0.00
3.75
0 .07
0.52

91.11

0 .67

1.41
1.87

0.82
59.51

22 .53

0.01
18 " 25

18.60

1s.4ó
J5. L I

27 .69

0 .02

5.47

0.00
3.75
0.07
0 .5?.

2 .53

0 .67

1 .41

t.B7

0 .82

1.65

T .2L

0.00
0.98

2 .83

o.45"

5.06*
0.00

0.00
1.48
0.03
0 .2r

0.40
0.86
1.13

0. s0

1

1

1

36

1

1

1

1

36

1

1

1

1

36

l
1

l

1

36

+

p ( .0s.
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Mean Nunber of Errors in
and Nonshocked lVords

Recognition of Shocked

Loln,Shock Subjects

TAtsLË 10

Verbal.ized

by I-ligh and

Sho cked Nonsho cke d

FIigh Shock

i,oiv Shock

2 .3r

3.09

3. B0

3.00
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DISCUSSTON

A general inl'libition effect was not found for shock

That is, shocked words r{ere not correctly reportecl less

often than nonshoclced words. Ilthile it was predicted that

more errors rvould be ¡nade f or shocked words , in f act, more

errors were made for nonshocked words (3.25 mean errors)

than for shocked words (2.74 mean errors). This was due to

the f e¡na1e sub j ects , who made s ignif ican'b1y more errors

on nonshocked words. The male data was in the predicted

direction of more errors fron shochecl words, but not sig-

nificantly so. Thus, it appeal-s that shock may have had a

facilitating effect for females, but a somelhat inhibiting
effect for males.

l{hen sr-rbjects v/ere divided into liigh and Low Shock

groups on the basis of the shock 1eve1 which individual
subjects set for thenselves, shock 1eve1 and shock inter-

acted significantly. The Low Shock group rvas slightly in

the predicted direction of more errors from shocked words

while the FIigh Shock group made significantly more errors

f rom nonshocked worcls t.han from shockecl words. It appears

that, for those subjects who set relatively high shock

1eve1s for themselves, shock had a facilitating effect.

40
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Iiigh shock males as well as fenales perforned better on

shocked rvords, although the dif ference betiveen shockecl ancl

nonshocked erïor scores was gïeater for females. when the

Low Shock group 1{as examined by Sex, females nade more

errors fron nonshocked words, although not significantly,
while Lorv shock rnales showed the predicte<1 nain effect for
shock. Low shock males rnade s ignif icantl-y more eïïors on

shocked than on nonshocked i,Jords.

Shocked and nonshocked words when examined by

henisphere did not have significantly different erroï
scores as was predicted. The hypothesis that nìoïe errors
would be made from shocked rvords presented to the right
hemispitere compared to the left hemispheïe hras not confiïnec1,

although the data was slightly in the preclicted direction.
For shocked words, 2. 83 mean errors r./ere ma<le f rom the right
lremisphere, rvhilc 2.65 nean errors r^/ere made from the left
hemisphere.

sex differences for shocl< by hemisphere were similar
to those found for shocic effect. lr{a1es showed a trend

for a Shock by l-lemisphere interaction in the predicted

dilection rvhile fenales r^/eïe (nonsignificantly) opposite

of the predicted direction. Male subjects nade moïe

errors for shocked words from the right hemisphere than for
ei.ther shockecl words from the left henisphere or nonshocked

words fron the right hemisphere.
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As with the first hypothesis, shock 1eve1 was an

unexpectedly important factoi: in the determiuation of

shock by iremisphere results. The iìigh Shock group made

slightly more errors fron the right hemisphere than from

the left hemisphere for shocked words, but moïe erïolîs from

nonshocked than shocked rvords. The Lorv Shock grouÞ showed

a trend towards a Shock by Flemisphere interaction in the

predicted direction. The Lorv Shock group nade more errors

from sirocked words presented to the rigirt hemisphere than

to either the left hemisphere or to nonshoci<ed words fronr

the right henisphere. This trend came closer to statisti-
ca1 significance (p =.128) than ejther of the trvo other

shock by Ilemisphere trencls which i{ere in tire prcclicted

direction (a11 ma1es, p = .159; Lor^r Shock rnales, p = ,IST) "

The Low Shock female data was opposite of the predicted

direction, but not as stl-ongly as in the main analysis, or

the tligh Shock f enales.

The second hypothesis, then, receivecl some support

fron males, and 1ow shock subj ects . For these gïoups there

was a trend for more errors to be made from shocked worcls

to the right hemisphere. For Lorv Shock males the trend

rÀ/as strongest, and they r{ere also tl-re group rvhich nade

si.gnif icantly more errors for shocked ivor-ds.

The third irypothesis, that henisphere

would be s¡na11er f or females than for ma1es,

confirned since males made more errors fron

d

th
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hemi-sphere while f ena 1es made morc cl'rors f ron the 1ef t
hemisphere . [io'1,,¡ever, there v/as gene raITy a greater hemi -

sphere dif f erence for males f or -shocked wor<is, and for
fenales for nonshocked r,,'ords " It is interesting that for
males, hemisphere dif ferences \trere greatest ilt the Lorv

Shock group, rvhile f or females they r{ere greatest in the

High Shock group.

Thus, when all subjects were analyzed, the hypothe-

ses rvere not supported. l{owever, male and lol shock

subj ects either supported ol' showed trends towards support-

ing the hypotheses. Surprisingly, female results tended to

be opposi'Ce of the preclictecl direction. Also unexpected

was the fact that sirock 1eve1 turnecl out to be an inportant

f actor'. IVhen spl it into Hi gh and Low Shock groups , the

Low Shock subjects were closer to the expected results tiran

the High Shock group.

The unexpected findings for fernales are difficult to

interpret. A1t)rougìr fe¡na1es are thought to be less later-
alized for brain functions (Lansde11 tr Urback, 1965;

lifcGlone, L976 ) this does not explain the f emal-e sub j ectsr

superior performance on shocked worcls or the trend tolarcl

right hemisphere superiority on both shocked and nonshocked

words. There is some evidence to indi"cate that there are

sex differences in reactions to shock (l,iberson, 1973)" A

possible explanation is that sex differences in laterality
interacted with reactions to shocl.: to create the rig.ht

hemisphere super.iority for fenales but not f or ma1es. TJrere
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is evidence to indicate that the right henispìrere is rnore

i.nvolved rvith affective reactions (e.g., Davidson g schwartz,

1976; Geschwind, 1965). This increa-sed sensitivity could

have resulted in a more accurate response to avel:sively

associated stimuli, especially rvhen the response ca11ed for
hras simple rrerbal recognition. If the normal left hemi-

sphere advantage for verbal material is smaller for females

than for ma1cs,, then an affectively arousing stimuli of the

parameters employed in the present study could result in

a right hemj sphere superiority for fenales but not for
males. lt{ore importantly, perhaps, shock appears to have

had a facilitating effect for females regardress of hemi-

sphere presentation.

A similar kind of speculation has been suggested to

interpret an Lrnexpected right hemisphere superiority for
verbal material in a stud,v by Harvryluck (Ig7T). In his
study, shock ivas also used and a right hemj,sphere superior-

ity rvas f ound on a s implc verbal task but not on a rnore

complex one. It is possible that an enotionally arousing

experiment changes the relative effectiveness of the right
and 1ef t hemispheres, in ro,f8,fr"cil itating right hemisprrere

functioning. This possibility should be exprored, perrraps

by studying the effects of stimulì rvith different degrees

of arousal (niore and less aversive).

shock 1eve1 lqas an unpredicted but inipoîtant factor-.
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Low Shock subj ects rvere closer to the predicted results than

r^/ere l{igh shock subj ects. since sub j e cts set their own

shock 1eve1s, perhaps the subjects who set reratively 1ow

leveJ-s f ound shock more avers ive compared to sub j ects rvho

set higher 1eve1s of shock. since shocl< was more aversive

to those rvho set lower 1eve1s, they tencled to show the

inhibition of response on shocked rvorcls and inhibition
across the corpus ca11osum. Although females who set lower

shock leve1s sti11 showed an advantage for slrocl<ed words,

it was nuch snaller than for the IIigh shock females. Future

studies utilizing aversive stimuli should include a post-

experimental questionnaire which wou1rl ask thc subject to
rate the aversiveness of the shocks and the extent to which

aversiveness increased or decreased during the course of
the expeliment. It would also be helpfr-r1 to adninister a

personality scale which could be related to selected shock

.l,eve1 and the results of the experiment. Fina11y, shock

l.eve1 should be considereci a f actor, r,rhether it is
deterrnined by the subjects or by the investigator.

A difficulty with interpretation of the data rr'as the

fact that correct verbarízation -scores rrrere very neaï

ceiling, resulting in a sma11 range of eïror scores. Altl-rough

exposure duration times rvere adj ustecl indir¡idua111, to B0%

correct responses from the right visual fie1d, mean percent-

ages of correct test responses using those times r{as gs%.
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This r{as d.ue, at Least in part, to the f act that exposure

tinies were adj usted lvith ten p.i:eiest i\rords lr'hich were shorvn

four tines in each visual field rvhile the ten test words

l{ere shown six tines in each visual fie1d. Future studies

using individualLy adjusted expoure tines should provide

an equal number of trials for test and pretest stimuli..

An additional change in method would be the use of

reaction times rather than error scores as the dependent

measure. A number of tachistoscopic investigations of

hemi.sphere differences irave employeci eÌ'ror scores or percent

correct (e.9. , Hines, 1975; I'lannay Ë N{a1one , Ig76; Rosen et

â1. , 1975) . Horvever, measurement of cort:ect or incorrect
responses is sensitive only to respon.ses which harre been

cntirely blockecl or processecl incorrcctly, rr,hilc reaction

tine measures are sensitive to delays in response due to

transmission across the corpus ca11osum. Additional delay

in verbal reaction tines to punishecl stinuli presented to

the right hemisphere wouJd give evidencc of partial blockage

of ca11osal crossing. Gross (I972), in reporting on a study

of hemi spheric speci.alizatLon, says "The present re-su1ts

indicate that evidence for hemispherì-c asynmetry, as

indicated by Reaction Time differences, may be found even

under conditions in lvhich no significant difference in erroï
rate is found (p.559)."

In the present study, results for males and Low Shock
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sub j ects l^rere consistent r^rith the hypotheses of shock

inhibition and inhil¡ition ol. transfer to the left hemi-

sphere. Further ini,'estigation with the present design seems

warranted, perhaps with the aversive stimuli as a multi-
1eve1 factor, different types of aversive stimuli, and lsith

reaction time as the dependent measure.
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APPEND]X A

Recorcl Sheet List:

Date /'l'ime

Exposure Adj ustnent

Subj ect

nt\

nÌ\

Time:
R

Tine:
R

R

R

L

T iine :

}VALK

DARE

DRAW

WALK

MEET h/AIT_
COOLR COOL

L COOL L INCH

R SENDR INCII

L VOTE L }'fEET R INCH

R Di\REL SEN]] R GROhI

R

L

VOTE

DARË

L GROIV L T,IEET

L GROI,V

R GROW

L I,1/A]T

L DRAW L INCH

R SEND R IVA IT lVAIT

I.{EET

DRAI,V

VOTE

}VAI-K

COOL

SEND

!{AL K

VOTE

DRAW

DARE

Time:
L GROIV

tì

R

-L K

-L
-L
-L R

-L L

Tine:
L

L INCI-I

VOTE

SENI)

R COOL

L IVIEET

R DARE

L

L

R

R

L

L

L

R

R

R

L

GR01^/

IVAI T

WALK

D1ì41,!

COOL

MEET

INCI-I

COOL

GROW

MEET

DRA'IÅJ

R WAIT R ¡,ÍEET

Time:
R

-L
--L R

__L
D

-L
-L

n
-r(

R

DR,,\IV-
DARE

VOTE

SEND-
IVALK

VOTE

DIÙ\lV

SEl,lD

DARE-
I\iALK.-

R

-L R

-L
nIt

-L
-L
-_LR

R

INCI-I

I,VA I T

VOTE

DARE

I'VAI T

INCT{

SEND

COOL

hIALI(

GROl{

FThJAL TII\,IE

SI{OCK LEVEL
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APPENDiX B

GROUP 1 SHOCI( PTIASE

PART

BASE

BASE

HAND

PAR'T

CAST

LOOK

LOOK

YELL

T IT{iJ

MI SS

iiASIl

YELI,

READ

READ

FIAND

EASE

CAST

T Ilvf E

}{I SS

EASE R*

CAST L*

READ L'I

PART L

T]ME L*
LOOK L

CAST R}T

T IME R*

IVII SS I,.*

LOOK R

YELL R

TIAND R

HAND L

READ R*

ËASE L?t

' BASE L

BASE R

PART R

YELL L

MISS R*

PART

PART

BASE

EASE

LOOK

TIAND

READ

YELL

FtAI.ID

T{I SS

T IME

T IME

YELL

Bi\SE

EASE

CAST

REA]]

LOOK

},{I S S

CAST

R

L

L

L

L

R

LJ^-

L

L

L*

Rx

Llt

R

R

R.*

L*

R*
D

R*

L*

L

R

L

L

l(

L*

R

L

L

L*
T'ÅL

rJ.L"

R

R*

L*

R

R*

-tt "

R-*

t("
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LOOK

YELL

TIELP

LEAD

MI SS

G IVE

LEAI)

JO IN

BURN

BURN

LOOK

HANI)

rIELP

MISS

I-IAND

TIME

G IVE

JOIN

YELL

T IME

R

RJ.

R

Lt{

L*
R

L

R*

L

L

L?t

R*

I-

it

L*
R'i(

L'Å

R

R*

L

L"
r.LL"

R*

L

L

L.*
R

L

R

L

R*
tx
L

L*
R

R*

L
n{.

R

R*
nI(

APPENDIX I]

GROUP 2 SHOCK PHASE

Mi SS

HE LP

JOIN

G IVE

YELL

BURN

BIJRN

LOOK

T IN,fE

LEAD

LOOK

YE LL

JOIN

T,EAD

HAND

G IVE

FIELP

T IME

HAND

I,{I SS

YELL L*
HELP L*

BURN L

YELL R*

GIVE L*
T I¡,{E L

LEAD L

BURN R

I,OOK R*

TIME R

MISS R

HAND iìJ.

i\{iSS L
I.IAND L*

LEAD R

JOIN L

LOOK I, *

JOTN R

GIVE R*

HELP R*
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APPENDIX B

GROUP 3 STIOCK PHASE

TALK R*

URGE R*

TALK L*
LEAD L

JUMP LX

TIME L.*

YELL R

MISS RX

JU¡,IP R*

HELP R

YELL L

SAIL R

MISS L*

SAIL L

IRON L

TINÍE L*
LEAD R

IRON R

URGE R'f

HELP L

T,f I SS RX

YELL L
T{I SS L*
YELL R

LEAD L

URGE R*

SA]L L

LEAD R

rIELP L

JUMP L*

TIELP R

IRON R

JUMP ]ì*
TALI( L'*

SAIL R

TAI,K R*

T I}{E R*

IRON L
T ]ME L*
URGE L*

N{ISS R*

TALK L*
HELP R

T T},fE L *

MISS L*
TIME R''

LEAD L

YELL R

IRON R

JUMP R'Å

SAIL R

TALK RX

SAIL L

LEAD R

URGE R*

I_IELP L

JUMP L*
YELL I,
IRON L

URGE L./T
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R

*L
tL
:tR

R YELL
*L CAST
*R EASE

L PART

MI SS-
READ

TIME-
READ

APPENÐIX C

RECORD SHEE]' GROUP 1 TEST PLIASE

R BASE-
R I,OOK

*R EASE

L BASE

R PART

*R TIT{E

L PART

'*tr EASE__
L YELL

''L MI SS

*R CAST_
L I,OOK

CAST

I_IAND

READ

I'IAND

READ_
YELL

^*R l,{ISS_
lIL EASE

*L CAST

R BASE-_
*Iì CAST

XL READ

*R TI¡IE

R YEI,L

L PART

*I, T{ISS-
L YELL-
R HAND_
L BASE-_

*R EASE

L

L

*L

*R

*L

R

R

L

L00K_
FIAND

MI SS-
T IME-
EASE__
L00K_
t-tAND_
YELL

,'L

R

*L

I
L

*R

D

L LOOK

:tL TIME

R BASE

L IJAND

*R CAST_
*R READ

L BASE_ *R ir,tISS__ R LOOK_
R PART_. :rL TII4E R PART
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l-l

L

L

*L

R

L

*R

Ã

nl\
-*L

,.L

L

:IL

L

*lì
:(t

]l

D

*R

ÈIì

R

LEAD-
BURN-
14I S S_
L00K_
J0 IN_
T IME--
YEI,L

APPT]ND] X C

RECORD SIIEET GROUP 2 TEST PI]ASE

*R I-IELP

*L HELP

L BURN
.IL YELL
*L GIVE

R BURN

*R GIVE
*R HAND_
*R HELP_
L JOIN_
R TIME

HAND-
L0oK_
LEAD

*R LOOK

L MISS

YELL-
JO IN

R LEAD

*R HAND

L

R

D

T IME

l,,lI SS

BURN

,tR YELL

R

ï

i,

TIME

LËAD

MI SS

},{ISS-
BURN-
YELL--
IìELP

*L HELP
f.L LOOK

R LEAD

L TIN{E

LOOK

JO iN

FIELP

G IVE

TfISS

R BURN

'TL I-IAND

*R GIVE
*L YELL

J0 IN_
HANÐ-_
LEAD

tR

L

*R

ùr

*L

L

*L

R

G IVE

C IVE

I'IAND

JO IN

T IME-
LOOK

*R

R
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R LEAD

APPENDIX C

RECORD SHEET GROUP 3 TEST PHASE

*L NÍiSS

L HEI,P

R TRON

*R 'IALK

*R T IÌ\{E

JUMP- .

LEAD

R

f)

L

FIELP-
SAI L

YELL

L LEAD

L IRON
*L UIìGE

*L TI},IE

R

L

*R

SAIL

rIE I, P

TALK

TII\,fE

JUMP

URGE-
MT SS

YE LL-
IRON

1ì

L
+f,.L

L

*R

lì

L

'*R

L

xL

*L
?tL

L

xL

xR

R

*R

*R

R

I RON

SAII.

URGE

IIELP

URGE

SAIL

IRON

TALK

LEAD

MISS
,I IME

TALK

YELL

JUN.IP

URGE

YELL

JUMP

T IME

*L
*R

L SAIL_ *L T^LI(_
'Å'R MISS_ L LEAIJ_
'*L TALK_ R HELP_
R YELL_ L IRON_

xR URGE_ *R MISS_
*L TIME *R URGE

*L
*-L

R

R

*L

R

L

L

*L

SAI L

YELL

JUN,IP

TIME

LEADI{ELP

*R

R


