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N .. ABSTRACT

The px‘esent study investigated the phenomenon that
uRdér cortain conditians the p:esentat).on Gf the conditioned

stimulus (CS)‘.alcme leads to enhancement of the -conditioned

responsé ‘(CR) rather than to extinction of thé CR. It was

" further hypothesized that th¢ personality dimensions of

neuroticism a.nd introversion. wWere, related to enhancement

in that those ‘persons high on these dunensions wenid tend

low oHf those
dimensions, o BN 0 R Y

Thiftyjfcu: male subjects were used,’there b‘eik

’ X " 5
_ eight subjects per group in two groups, and nine subjects

per group 'ih the’ remaining. two groups. Three groups

received CS (slideipresentation)-UCS (a loud burst of white -
H5the) PatEings Give 76 per . Gunt SEveyalar. relnbedomaRY
pattemn. The groups aiffered by ahd aurarion ob the:Ge-iond =

exposure each received one minute after conditioning--either

2, 60 or 300 seconds. The fourth graup' served as a control
and received non-contingent, C§ and UCS presentations. A
‘two extinction sessions hel;l one and uw'o weeks after con-
ditioning the CR strenqth (magm.tude and latency of the, GSR
and change in rate of Fmget P\*lse) was measnred. The

results showed: (a) that the exper&mental groups exhibited




-on"unreinforced CS- presentations in the conditioning
session with significantly higher 65R magnitudes -than the.

«control gr&up (p <:-05);° (b) that’ there was. no evldence for .

enhancément- smce nen:her oE the gxoups were respond).ng
dxfferantly on GSR magnitudé in the’ fu—st exeinctmn ses-
smn (2’ 05) _mor- were they xespondzng dxfferently on -
change *in’ xate of Fxngex: Pulse (g> 05). (c): sxgnxixcant

) main effects were Fotnd For Sessmns and Trxals and an °

u\lfractxnn effect. wag found ‘ for ses ions x Trials on -

v magnitude of the GSR (p < £08)% () “si ant main effects
1

" were alsa found for Sessions x Trials on latency of the GSR

®  (p<.0l). These results reflect e welliknwn extinction

N ., effect rather than thﬂ@esxzed enhancement effect. Pos-

sible explanations of why this study faue\g to f£ind

evidence of enhangement are proposed along with some sug-

% - /

“ gestions for future research. %
>
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. response st

// INTHODUCTION
/

Eysenck (195‘),«“1963) has called attention to
Napalkov's Bbservation wmch he refers to(a "’im’:ubation"
or enhancement of anxxety and. fear respons Napalkov ;
[1963) has ver}LbrLefly descrlbed thé xssults of his work

on psychical traumatization in dcg_s. The condiqioneﬂ

- stimulus (CS) used in this/workwas a meéroho-he or flash
of light! The"unconditic stiEus (UCS), whiclf vas

3
applied only once, was lnténded to "pruvoke the’ ell\otl.ons k4

of fear;and rage in the exper:.menbal dogs™ (p. 64)y For

tnis purpose the ‘dogs were stimilated by ‘ei ther an -electric -
current, by flashes of light Bz by raising the dogs to the'
' cel.llnq by the straps in which they were fastened. »In

each e;penmenc the'conditioned stimulus was suhsequently , -

presénted alone, repeatedly at intervals of 3 to 5 minutes.
Tm;s, the CS was' presented with no reinforcement (UCS)
bemg presem—,. Such trials are by def:m.\tn.un extinction
P _Thegesults. however, showed an increase in

gth with repeated presentations of the CS.

The 'conditioned response. (CR) which.was an increase in

blood pressure rose from an initial application level of

30-40 mn of mercury to

- ; )a final application lpbel of 190-230
1 Of mercury. This hypertensive state pers in the-




. 'in'CR 'strenqth occurring durmg a penod Qf ‘time when omly. * L !

. untexnforced pregentations of- the CS are il when uzad; TN

tmnarq extinction. would be expecced to_ occus

‘1968, p. 309). tis

i L vu not only hy

this increment in cn strenqth, but also by a’ mai; enance’

tion. Hl}wevex‘, Rohtbauqh and Rlccio (1970) use

,terln B

enhancement “rathér -than u}cubatx(m to xefer to th:.s phenom—
enon. . This is done im order to more. cle!rlyfdlfferentlate

: fuxther exppsure to the avers:.ve stzmulus" (p. 130) -

: Loheh a ept ag i ricemn may be v ]

useful'.in the explanation (f the cr:.lgln of phobic dxs- A




- Incxdental Findings :
< Lichtenstexn (x950) administered shocks t:c dogs
wh1le Ythey were eating to observe the inhibition: of feed®

mq re*onses .

He writes that the "anxiety symptoms” of
_the dogs "formed, igcreased in strength and Zixated some

C’:i.me after shock has been discontinted"

(p."29). , Other

ymptoms of anxx?ﬁ (tics, tremors, struggle) emerged ‘even

after the shm:k had been discontimued. Other studies in

,.which dogs’ have been used 1% been conducted by Dykman,

o \4aclf and Ackerman (1965), pykman and Gantt (1958, 1960a, °
/219600), ‘and Galbreclt, ‘Dykman and Peters (1960). ‘Dykman

et al.

and extan\nchan specific responses in dogs concludez

eneral, ektinction was more upsettlng than con- . -
dxt‘gﬁmng and this finding is contrary to expectation.
Apparently, to some dogé the threat is more traumatic
“than the presence -of shock., The median number’ of i
"symtoms" during all conditioning phases was 5.
“and the median muber aunng extinction was 13. n (p. 222)

o 'ﬂus fmdan .close resenbl.es that of Lichtenstem (1950)

¥ and Napalkov (1963). ' 2y - :

Solomon, Kahin aj

Wynne
954) studied condi:

3). anid Saiomon' and Wynne

| ss3, ned Psar responses in ‘dogds by

‘use of! avoldance learninq puradxqms These studiés show

. "parual 1rravers;hih.ty of the con tipried feéx.:esponée'

Wwith an ement ‘in CR stxength, “indexe

by'dacrease§
These ddta are suggestive

extinction trials’

of an’ ta_nﬁangement eEfect.

(1965) as’ a result of their work on conditioning- *

R
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dditi 1 id which

pports the existence
of ‘an enhancement effect is that of Campbell, Sanderson
and Laverty (1964). As this study used, hunan !subje:é;,
it may be considered mors sildvant and consequently wars

Fants being reviewed in greater detail than the studies
. feviewed above. o

In this study a 600’hertz tone (to which subjects
had previously habituated) which sounded at 70 decibels

_for' a -duration of 5 seconds was used as, the Cs. The ucs

was a single period’ of- temporary" intezruptlon of resp]_ra—

tion by intravenous scoline.’ The CS was presented at e
moment _the -polygiaph record showed the Eirst ‘effects of
the drug, ;nd was, terminated only when there was. an
1ndlcatlcn of the return of normal respiration. Subseguent
to ‘thé paralysis, subjects were given a rest period fol-
lowed b; 30 extinction trials. Further extinction trials

were.given oneand three weeks after the conditioning

trials. -

Continuous recordings were made of galvanic skin

4 3 sk
resistance (GSR),; x;es%i. ation, heart activity (EKG and

heart rate).and muscle tension -(EMG) These response

measuxes, rather than showing -a- decrease in their strength

'durxng, extinction, showed a significant incxease over trials.

"If both latency and amplxtude are ‘taken as 1nd1ces

~of" the strength of & CR one'may, conclude that the condi-

tioned GSR response in the expafnynental group incrédses: in

il

i
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strength, as time éasses, following a single traumatic

conditioning trial

(Campbe].l et al., 1964; p. 637). .The
effect: they Dbserved was’ not, merely due to the passage of *
time, however, but was also a function of successive re-

exposures to the CS. ‘This study may\be viewed' as an

example .of cne\tnal 1eaxmng xn which zepeated presénta—

tions of the CS-aldhe leads to enhancement rather than

exunctnon. = "~

In all the studxes reviewed the primary goal of the

/. experiments was not the study of enhancement. Their®
Vo'bse‘rvation's are noted. inthe contéxt of inhibition of
feeding responses - (Lichtenstein, 1950), conditioning and
_extinction of specific and general responses in dogs
(Dykman et al., 1965), avoidanée learning -(Solombr and
Wynne, 1953, 1954) and a treatment of alcoholiém (Campbell

et al,,.1964).

birect Studies’ of Emhancement ] e

Rohrbaugh and Riccie (1970), Rohzbaugh, Riccio and .
\Arthur (1972) and Silvestri, 'Rohrbaugh and Riceio (970)
havé ail: attempted. to delzneate the parameters of enhance-
ment ‘using rats as subjects, while Miller and Levis (1971)

. 'have observed increased avoidance behaviour; oE pnobu: sub-" )

' ‘jects toward the p}wbi; stimulus after a brief exposure, to
that- stimulus. Rodg_ers .(197,6) ha§ studied_pareﬂpxical

enhence’men: of .classically conditioned physio‘logical

N \

Bt




- difference between the other groups approached significance

but ‘the authors consider icement. to be " but

but ‘the 0 and 5 minute groups -did not differ significantly.

E
responses in hunan subjects. P LT B E

As ‘a measure of fear,. Rohrbavgh ‘and Riceio (1970)
used the suppression of approach behaviour to food and/or
‘water. Rats deprived of food and water for JB hours
feceived ten brief (2 second) 1nescapable shocks (UCS)
in a squdre. wooden box (CS). .. In the one hour interval e
following conditioning, subjects ;:er; returneci to the box
(cs) -for 0, 1/2, 5, 15, or 50 minutes. During these . o
ext\inction trials neither food nor water were available.

Both food and water were available during the test situa- \\

tion,. however, with latencies of intake used as a measuye \

.of fear (the longer the Iétency prior to intake, the \

greater the fear). The results showed a significant
effect of exposure during the 15- and 50-minute groups - |

being reliably less fearful than the 5-minute group. The \

not clearly demonstrated" (p. 212). A partial replication 'y
of this experiment using exposure groups of 0, 5, and 50
minutes indicated that subjects exposed to the CS for 50 ' o

minutes were less fearful than the 0 and 5 minute graups,

These results provide inconclusive eviainue{»)}or enhance= . :*-
AT
ment using. this paradign.
In order to deternu.ne whether C§ exposure m1ght K ¥

maintain -fear over a xetennqn interval which typic¢ally

\ . e




* Riccio (1970) interpret these results as. being ‘evidence

 Qemonstrate that retention of learned fear is related

prodoces® considerable. fofgetting Rohrbaugh. and-Riccid
(1970)- used’ a conditioned reinstatement procedure (Campbeil
and Jaynes, 1966) in-the second experiment in é_hisfsez"ies.'
Discriminated classjcally donditioned fear was established
by sho;:king rats in a black compartment (CS) but not a
white compartment. During a 2 week retention interva no-

further shocks were delivered to the experimental subjects

but they were re-exposed to the discriminative stimuli

three times. Four exposure groups were used of 0, Jo, GD,

or 300 seconds‘. « Retention of fear was tested in a spatial
avoidance situation two'days after the third exposure, session
(i.e..amount of time spent on the safe side of the box is
an indication of the amounc\of fear :etentmn). The results

of this experiment indicate a significant txeatment effect

in that the 30- and groups sig-
nificantly more avoidance of the black (fear) compartment .

than-the 0- and 300-second conditions. Rohrbaugh .and

for enhancement and conclude that citcumstances exist in
which eondxtloned anxiety is enhanced’%)athar than extin-
guished by unreinfoxced exposure cn fear stimulx-"‘ (p. 214).

Silvestri, Rohrbaugh and Riccié (1970) attempted to

curvilinearly to the duration of fear cue exposure treat-
ment.’. Male albino rats were given discriminative classical

\




&

b

@

.conc;iéiunirrg to establish a fear response to one compart-
ient of ‘a two compartment box, the other compartment
being safé.. A reinstatement procedure was used ‘and
experimental subjects received elther'a 5=, 60-, 300-,
_or 900-second presentation of thé CS weekly for three
weeks. Mean spatlal avaldance tine spent on the safe
‘side was’ employed as ah index of fear. A significant
treatitent effact. vas observed With the 5+ and 60-second
exposure. conditions producing significantly greater

spatial ayoidance of fear .cues than the 900-second group.

Thus, the 5- and 60-sécond groups show enhancement of ‘fear

responses. " In a modified replication of this study, expo-

sure.durations of 30-, §0-, or 300-seconds were used and

the 30- and 60-second exposure groups:showed greater.’

avoidance than the controls. Such a result conititutes
addxnonal ev1dence for ex\hancement as the 30- and 60~
second exposure groups showed enhancement of learned fear.
This effect was curvilineat in that short expg#ures or
long‘exposu_xes produced ‘less fear than exposurés of inter-
medi;te d\;rat:iop. siljesc:i et al. (1970) consequently

conclude that "brief exposures to the conditicned fear

 cues, administered at periodic intervals folld ing train-

fhy, aré an effective means’of maintaining fehr retention®

B 392).

A'later study. by Rohrbaugh, Riccio arf Arthur' (1972)

tried to ‘obtain evidence. of enhancément by - the use of a

i el -

7




. 3 S § . §
conditioned suppression paradigm (Hoffman -and Fleshler,: 1961)

in which'fear is controlled by a discrete tonal stimulus. A ]

Rats were confined in the conditioning chamber for 12 minutes

following completion of conditioning (classical pairings of
\ £, y
| tone and shock). During this period, the rat$ received 0-,

15-secdnds or 10-minutes of exposure to the CS (tone) with-

out further reinforcement (shock). .Groups were then tested

|and latenéy to’ drink was used as a'méasure of fear retention
‘(1 e. the longer the latency to drink, the more fearful the

rat). The results showed a sxgnlflcant treatment effect

R . With the 15-second group being most fearful: Again, curvi- . . ° | 4
o s ¥ linearity was observed with short or long exposures producing 5

4 less fear than exposures of intermediate durations.. However,

) b when'the. rats were tested a second time (8 minutes after the .
'‘first test), there were no significant group differences. A
i = second. measure, the median number of licks at a wateér spout

. produced similar\results to_the latency measure. The 15-

-second group licked the water spout fewer times than the

other groups on éhe First test, but this effect disappeared’
v " on the second test when there 'were no significant d).ffe:ences
i % ot between groups.l

\ " These stuc]ies designed to investigate enhancement in

rats (Rohibaugh and Riccio, 1970; Rohrbaugh, mccm and T
Arthur, 1972; and Silvestri, Rohrbaugh and Rxccic, 1970)
demonstrate. that exposures to-thHe CS-alone can 1ncrease the

amount of fear hevhavxouz exhibited by a'.rat.. Under cettam

e s A el



conditions these ‘animals show 1ncreased spat1a1 avoldance

‘or increased latency td drink- aunng a cs-alBne trial.
These results also- demcnsttate that the enhancement effeet

. is curvilinear a5 a function of duration of CS-alone
exposure. With.either very brief or very long CS-alone
presentations subjects do not exhibit ds much fear.behav-. -
iour as do subjects which were exposed to presentations

. of intermediate durations of the CS-alone. Such results
2 i K 8 ;

“seem to indicate that amount of CS exposure is the critical
variable in the study of paradoxical enhancement.
Miller and Levis (1971)"observed increased avoidance' '

behaviour in human phobic subjects as a result of varying

visual exposure times to a phobic test stimulus. Forty
high school girls who verbally .admitted to a fear of snakes ) : &
58 VD WOHIASHOE ohah /a8 JLIVe SHAKE 25 the pretest, were
assigned to graqps of varying exposure to the ‘snake. Con-
‘sequently, after pretesting a girl would have either 0,

15, 30, or 45 minutes exposure to a live snake.. Following

~—— the experimental period, a posttest avoidance test was
given. The dependent variables used were: a contact &
measure ‘(i.e. whether or not the -girl‘ actually touched the

snake), a distance medsure (i.e. hw‘gl}se the girl

approached the snake), a latency measure (i.e. how long
it took to-approach the snake), and the Adjective Check
List. (completed .at both pretest and posttest). No signif-

. ’ J
icant group differences were obtained with either latericy .
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“rather than extinction. Five groups.of five male under-

* ‘experimental whue the remdining twp groups ‘served as con-

' 76 per cent irregular reinforcement schedule. ' Group treat-

: - . 1
! . - L 3 £ 1
or ‘the Adjective Check List. However, the contact and dis- 4

tance ure signifi

nt results with the girls 4

15 the B aiout"qrobp: belng Hore: Seartul than the girls in

the other three groups widieh were not significantly dif- ot e,

ferent from each other.  Girls exposed to .the phobic stimulus

for’ 16 minnkes dxsplayed the strongest avoidance tendencses

on .posttesting. Mllier and Levis (1971) conclude that cer-

tain’ exposure times to'a phcblc stimilus may pxevent . A
exnncnon and result in the ccnsezvation of a hxgh 1evel

of fear" (p. 20).

Klthough much work was done to establish the para-

doxical enhancement effegt in animals little work was- )

conducted on human subjects. The cunditimis under which the .. 4
Ausisiicemsnt phencmenon may oceur in humans has been investi-

gated by Rodgers (1976). . L s
Rodgers ' (1976) investigated the phenomenon’ that under

certain conditions the presentation of-a conditioned stimulus.

(€s) may produce enhancefent of the co\L tioned response (CR) .

graduates were ‘used in this study. Three groups were

trol grobps. - The three experiiental'groups cach received LR
CS (slide presentations) - UCS _‘(0.5 second burst of white

noise .at an intensity level of 101 decibels) pairings on a

ments’differed by the number .of 2-second presentations of : e
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the Cs-alone administered immediately £61lowing .;;pnditinn-"
ing, either, 4, 12, or 30 presentations. -The control groups
received only either CS-alone trials or UCS-alone trials.,
At’ two extinction sessions, one week and.two weeks after !
conditioning, the magnitude and latency of the Galvanic i
Skin Response (GSR) and change in Finger Pulse (FP) xacef
were recorded.\\"q&p:imary finding of this study was. that
the group with the greatést number of CS-alone presentations
after conditioning (30) was significantly different from the
other experimgntal groups on GSR magnitude. This group: did
not extinguish after 60 CS-alone presentations while tr’;e_
other expezimenta}"gmups extinguished after .20 CS-alo;ne
pregentations. Also, this same group had a significantly
larger mean magnitude of GSR than did the other two e}pe;i-
mental groups. Rodgers' (1976) argued that his results are
id of the ¢ . P

and that frequency

of CS-alone presentation is an important determinant in

the production of this effect.

e >
° The work of Miller and Levis (1971) ind Rodgers

(1976) shows some promising results in the p: Ction of
paradoxical enhancement in human subjects. Miller and
‘Levis (1971) demonstrate’ that exposure: to a fear stimulus’ )
can increasé the amount.of avoidance behaviour exhibited
by .humavn subjects. noéger; (1976) has shown that by

ly and 1y i

a human to a CS-alone

it is'possible to produce physiclogical responses which

TR L
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resist. extinction. While the group of Hiller and Levis
(1971) which' received' an"intermediate amount of expasux;:e .
to ‘the’phobic stimulus exhibited enhancemént of avoidance
“BRREUowE The: §YouD 68 Rodgers (1976)-which received the
nost 'frequent presentation of the CS-alone £0llowing con=
“ditionifig showed enhanced piiysiological responses. .
: i ; 4

|

. i
Clinical - Implications of Paradoxical Enhancement

Eysenck (1968) has suggested that this emhancemént &'

-phenonenon has many xmplxcatlfns for clinical research.:

He states-that thxs cpncept may be very useful\ as an

explanatlon of the origin of phobic disorders Thus:

Occasionally, phobic patients are found in\which the
original traumatic event is not immediately\ followed
by a strong conditioned fear of the'CS, but here
this fear seems to grow in.time, so that exposure to
the unreinforced CS does not seem to lead to
extinction, but rather to an.increase in the severity,
of the conditioned responst. Again not all patients
show spontaneous remission; a fair proportion either
remain ill or even get worse with time, -in’'spite of
the fact that no further reipforcement (paumq of

the CS and UCS) occurs: (p. 63).

"!Eysenck (1968) notes that. aversion therapy may be
viéwed as producing an experimental neurosis that is not
maladaptive. He ‘suggests that enhancement may” have pebltive
effects Tor averbion therapy’ as 'the experimental: neurosis
may be much more resistant to extinction. 'He reports that

"incubation would seem to

us with ax hanism S

which would counteract extinction”

(p. 316) in aversion

therapy.

ettty St




fn regard to ifplosion therapy, Sthmpfl and Levis

(1968)- argie that exposure of the subject o ithe CS.should
lead to extinctibn quickly and efficiently. " H x;
enhancement might occir under certain conditions Gud
increase, rather than decrease,. ’the fear.of the subject.
Rachman (1966), in irvestigating. the effectivencss

"of £looding as a technique of reducing fears_ Exposia.-.
5 spider phobic sibjects to intensely distirbing magmal

stimuli -for ten Z—mlnute presentations per sessmn. After N

Eg such sessions” (two per wéek) two subjects’ repurtéd no
change in'their fear'of spiders, while one subject reported
.an increase in’ fear.. Thus, provoking intense emotional
expeuences for short durations ~of time (two minutes) may

actually prove detrxmental to thE sub:ect. As !'.he da:a of

Wolp1n and Raines (1956) suggest, much 1onger duratmns S

. _(10 minutes) of ion of anxiety-p: ing stimuli -

may be y toexti h the fear response. :
\ . In‘ desensxtlzatiﬂn therapy, there, 13 a . tendency for
x pauents ‘to relapse when in the course of therapy a stlmulus
is presented (extner imaginally or in vivo) which is still
too “sefisitive to be ‘sufficiently counteracted by relaxation
& »’(wupe, 1958). There is nothing in the orthodox theory of
y desenisitization to suggest that this should _happen.. _con-

sequently, ‘a icept’ such as enh is to

explain this occurrence. 0
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‘Anotl;e: vc:;oncepk with w‘h;cﬁ Eysen;:k (1968) dea.lis is
the ‘diménsion of "nedzot1cis’m—amgiéty-emotional&ty." ‘This .
parameter should be investigated in relation to emhancement -
as Spenceand Spence’ (1964)° have-shown that high néuroticiem
scores.un’ the Maudsiey personaiicy Inventory (MPI)-are
positxvely correlated thh strength ‘of conditloning. Since

it may be presumed that enhancement is a condxtioninq

phenomenon; - it can be expecr_ed that those indivi.,duals who -
condn:ion more readily.than others will show greater enhance- A
ment ‘of their conditioned responses, . k

!

ality' dimension of introversion-extraversion may' be related

Eysenck (196_8) has also pcstulated‘ that ‘the person-

to-enhancement. Franks,(1956) Has investigated the rela-
tionship between this perscnalxty aiménsicn. and condition-. "

ah1l1ty;

He' found'a “significant negative correlation between

extraversion and speed of conditioning.. ‘It may be postulatsd,
therefox:e, c‘hat ‘those persons who conditlon readily and :
strongly are more likely to exhibit t.he,enhancénent phenomé’non
g (Eysenck, 1968) tlzan.,_ate those persons who do not conditicn_

‘well. iy Sy . . .

Puggose of the Present s:udy
Rodgers -(1976) has attempted to demonstrate dxrectly

the enhancement phenomenon in human subjects by varying the
frequency of CS—alone presentauon following condi tioning. -

He £ound that the group receiving the most frequem—. CS-alone




-
g il t%\ “The present study vas des1qned ‘to detersine 1f det
: 3t could be: in Human svbjects by s el

varying the.duration of CS-aloné exposure :£811oWing &on-,

that 30 2-sec 'cs-alone

sCar equ!valeru: to SN ¥

one 60-second’ pxesentatxon of the cs-alone,’ but as there

< are.no other guidelines to; follow thzs exposnré duratlon -[
"was arbxtrauly/elected. Rodgers (1976) aid not £4ndAny

. -7 . eVidence to suggest that enhafcemerit was a ‘curvilitmar .

Eunctmn.. Duratjons of CS-alone exposure. wer 3 selected so*

R that the group which showed enhancement in Rodgera study =

“would be the 1htezmedxate cS-alone exposure grcrup_.m "this ¥

study: In th manner, it was hoped that, thé conc@t of \) 2 3

- d curvxl_mearity of “the enhancement effect could be tested

g
o3, were se;g\ed N

3 < on a samewhat atbitrary basxs. °

¥ .. '.The other duranons of s—alone exposure

In the present study 1t wﬂ? declded to condltlon

three groups’to respond with’ autoncmxc changes: vhen a

g v b :
A particular slide ‘was pzesented. mnamng condltionlng. one L

b 4
~ - group was exposed to the cs for vezy brief time duration,

4 the second for an intermediate duratx.on and the third for'a i

- *. . long.duration.gyTt was éxpected that durifg t 5

extmctwn sessions (cond‘ucteﬁ one week . and twu weeks




“fol1owing ‘conditidning) the second grous would show . * i . -
increased physiological responses to” the s, while the =
£ifst and third groups would show'the well-known extinction
effect.’ As the, durations of Cs-aloné exposure were chosen.

arbitrarily, it was-decided that enhanced responding in

" eithet ‘the second or third group would be acceptéd as

providing evidence for thie existence of paradoxical enhance-

ment.

Specifically, it was hypothesized that:

1.. Enhancemerit of'a CR qccurs in hunan: subjects
following unreinforced presentations of the CS under certain-

R ; g
conditions. ®

. 2, The occ of CR t is a curvi=

linear function of the duration of unreinforced presentations.

extinction

; of the CS; short or long présentations result 1)

of the’CR, i of an in diate duratlion result

in an sed CR: means. the st:

.CR is increased-or maintained during extinction trials.

= ;
3. Enhancement of the CR is a funétion of the
personality dimensions of neuroticism.or introversion with

those persons high on introversion or neuroticism showing

.most. enhancemefit.

.of the" -

pstisnd
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METHOD

. Subjects. hd subjebts vere 34 male undergraduate
students from Memorial University each of uhomnuas paid

$8.00 for his participation in this experiment. They were
recruited using signs placed at noticeable points arSund

the University. - The. average age of subjects was 20.08

’ * years, ranging from 15-28 years.s'

i These students interestéd in partxelputxng in the
N 7,
study were' given an information sheet describing the con-
, ditions which were to be fulfilled in order for them to

take part in'the experiment. These conditions were as

follows: (a) the student

uld not participate if he had
any electronic devices implajted in his body (eg. a heaft

pacemaker); (b) he could not participate if he had recently

o~ been under the care of a physician for ear trouble; (c) he
3 4

had -to agree to pan:u:xpate at the same, time each week for
three co.fecuuve weeks;. (d) he had to agree to complete a copy

of ‘the Eysenck Penonali:y Inventory (Form A); (e) he had

( "to agree that he would not be paid tntil the completion of

o .
his participation; (£) he would not he paid if he did.not

complete’ all three sessions o‘f the experimsnc. Immedxat:ely

e,

P
s’ 2

i 5 S

A
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& conditibn

current. density 16.‘7v1\/cin.2) +and “a Beckman Type 9842 coupler.

‘19
If the above conditions were met and agreed upon,
‘the ' 'subject decided upon.a convenient time to participate,

and. a card was given to him statidg the time, date and

place of the. appointment.
The subjects. were placed in one’ of the four’ groups
by order of their arrival to take part.in the study. That

.is, the first four subjécts were placed in Groups 1-4

respectively, while the fifth was assignedkto Group 1, the

SixXth to Group 2, the seventh to Group 3, the .eighth to o s
RGroup 4, and 'so on: 3 .

Two subjects were’ ofiitted from the study because

‘they failed tor come. to their (:hnrd sessum, while four "
other subjects weré omitted from further Study as they

failedto respond to the Cs or.show ‘any signs of | condi tion-

"ing in che fu‘st expeumencﬂ session. ‘These subjects may

not-have fotind *the UCS’ arousing and consequently failed to

or the measures of physiological arousal used

in the present study may not have been sufficient to measure

arousal in these sul?je'ct_s.

Apparatus.. A }leckman Type R411 Dynograph Recorder
Wwas' used to record: (a) galvanic skin response: (b) finger
pulse; and’ (c) .the occurrence of a slide change signal.

The galvanic skin response (GSR) was obtained through .

Béckman Bi al skin El

(area of 0.6 cm.2,
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Finger pulse was obtained by the use of a Motorola

G i S -
sl it =

diqiéal plethysmograph and a Beckman Type 9853A coupler. -
Slide change signals (previously recorded on magnetic

tape) were obtained by .connecting a third channel of the

dynograph to a Sony Model TC-252 tape tec‘o:der.v
The Sony tape recorder was connected to.a Kodak
Carousel Sound Sync.hmniuex which in turn was connected
,té-a Kodak Gazousel 800 alide projector. 'As.a result,
'slide changes (which were previously recorded as electronic

signals on. magnetic tape) were controlled by the tapé 4

recorder. This was toa don Model AX20

|

Audio Amplifier which delivered its signal to the subject

by means of a set of headphones.
- ‘The conditioned stimulus. (CS) which was used in this
study was.a slide containing two black circles gone;‘iire‘ct]y

above the other) of equal size presented on an all white

background. The unconditioned stimulus (UCS) was a burst of

whité noise at an intensity level of 100 decibels (db) as
measired by a General Ra‘dio./séund level meter. Previous
studies (eg. Prokasy and Ebel, 1964; Rodgers, }976) »hav.e /
found evidence of GSR conditioning-with this type of auditory
scimuquv\ The intensity level which was used was just below

the levél which would bé injurious.to the subjects, but vas

sffficiently intensé to arouse thé subjects. This stimulus
P

also was pr: 1y on ic ' tape and. was g
jresented to the subject the set of for
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g an 0.5 second duration: Hobever, the UCS and slide:change =/

signals were recorded on separate :r.'acks of the magnetic

tape 5o that it was impossible for a subject to- hear the
1 ’ * electronic signal indicating a slide change. During’ pair-

' ings of ‘the CS-UCS, there Was an interstimulus interval of.

i
i ,
4
!
bl
i
3
|

. 1.5 seconds,

the CS being present for 2.0 seconds with the

ucs o\_zerlappinq the CS for the .last 0.5 seconds. The inter-

+ trial interval (ITI) was either 30, 40, or 50 seconds
(randomly ordered) with an averdde ITI of 40 seconds, during

which a neutral pale blue slide was presented. The back— i

ground noise level for all ITI's was approximately 60
decibels. ¥ ot ' \

A’sécond tape which progralml\ed non—contingent pre- -, "‘\’

sentations of the CS and UCS had a background noise level of - | -

A48 decibels.

A third tape which was used for CS-alone. pre-

|
~s\entatinns only, had a background noise level of 48 decibels. |

o Programming -and timing of -all events was initially completed \

G

using the Psychology Department Digital Computer (Data ° \

General Corporation = 8K NOVA). i ’ “
The conditioning session consisted of 40 trials using \

the above-mentioned ITI's. Thirty of these ‘trials were

- " - acquisition trlals (cs-uc$) while the temaxnxng ten trials

. " were unrexnforced. The unreinforced §n.als were trials 12,

; is, 19, 32, 25, 26, 29, 32, 35 and 38.
v - . The CS-alone (extinction) tape had. 48 trials with '

ITI's identical to the first tape. Therewere no reinforced

& ilgs XTI

T

T




gt}

22

¥ : trials on this tape.: . ) . ; . 8 ‘
All sessions were run in a ‘ﬁ'arkened, sound—attenuateé

room, 3.34 x'2.13 x 3.05 m. (see Higure 1).

Procedure. . Whgh the subjeét\\r‘::ived for the first

experimental session, he was shown into' the experimental

i room ‘and ‘seated in'a reclining chair. The ‘subject's non- .

preferred hand was cleansed with rubbing alcchol, then

rubbed briskly with a piece of fine sandpaper. A small *: .
dab of Beckman Electrode Paste was then rubbed into the palm

; " . of the hand; and any excess paste was removed with a paper

towel. 'The two electrodes were then attached to the: base Of
the subject's first and fourth fingers by adhesive cuffs.

The' finger plethysmograph was then clipped to the subject's
index finger of the same hand, the lights dimmed and the e wd E

subject. given the mst:uctlons for the experiment.:  The'"
" instructions to all four groups were as follows: 3 2 Y

~Today you will be watching slides and listening to
noise ‘through the headphones. -I will .be monitoring
your responses to these stimuli on the polygraph.
‘ ¥ There is nothing to.worry about so just sit still
and relax.. I will inform you when the session is
completed. Any questions?

" Following this, any questions which did not concern:

the basic nature of the experiment were answered, the head-
“phones were put -over the .subject's ears and the tape recorder,
. . polygraph and slide projector were switched on. For-all

subjects in the first session the chart speed of the polygraph
. bt
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was 5 mn./second ‘and the: pre-amplifier sensitivities wexe k
adjusted to obtain the' clearest 'signal from eaéh individual
subject. However, before. the session actually began, the ‘-

subject was allowed from 1 to 5 minutes 'in which to relax

S N
“.in order to decrease any initial anxiety he may have felt

related to the test situation itself. The experimenter

remained in the room during the experiment to handle any.’

possible%roblems which might arise with the equipment. -

The experimenter was seated on a chair to the right/'of.and,

. S
behind ‘the ‘subject., . .

i N All subjects in -the three experimental groups

received the same sequence of conditioning trials. Sixty

" seconds after the last trial on this tape Group G-2 was .
3 ©  presented with the CS-alone for 2 seconds, Group G-60 was
. presented with the CS-alone for 60 seconds, and Group G-300
, was presented with the CS-alone ga‘r 300 Qecnnds. This
L " procedure comprised the experimental mAngpulation. ' .3
" Group G-C (control group) received 40 presentations
of the CS and 30 presentations of the UCS. The number of . - - b
€S and UCS presentations was the samé/qumber thé three

experimental groups received, however, the CS.and UCS were

never paircd for this group.

At the termination of this session, which had a total -
" adration of approximately 50 minutes) - the'subject was
' 4 detachéd from the polygraph,: then the polygraph, tape

recorder and slide projector were turned off, the headphones




_

removed, the lights turned on, the subject.thanked and
:iminded of his' appbintment for the. same time the follow-
ing, week. -

‘For the second and third sessions- the same proce-
dure’ was followed. The subjects were again instructed

to try to remain still and relax. For these sessions the

cs-alone ¥ape was used ‘£oi ail groups, so that everyune
O oy Y

received 30 C5-alone. presentations. during each of the
remaining two sessions. Por these, the polygraph chart
speed wds 2.5mm./second, and again the pre-amplifier
sensitivities were .adjusted for each individual subject
so that the clearest signal could be obtained.

At the end of the third session, subjects were
debriefed, thanked and payment for jtheir services was

made. These last. two sessions lasted for approximately

/30 minutes each..

‘For GSR, it is pessible to emﬁloy measures of
latency and magnitude. . Latency is mgasux‘ed‘ from CS onset
to response onset. ‘It is measured with.a ruler in cené’i-‘
meters and then converted into seconds according to T
chart speed of the polygraph. Magnitude is a measure of
‘change ‘in base which incorporates zero response (i.e. if . .’ °

there :is no response, a score of zero is averaged with the .

changes recorded on other tn.als)“ This, too, is measured

with a ruler in centimeters and then converted into kili-

ohms. The of was also ¥ 2d. - In

(D ER
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oL s % . For F; nger Pulse. a chanqe score W

Tt of flnget pu ‘ses recorded in the g second 1nterval pre=:-

3l ceding ts presentat on. nnd the number oi E nqa: pulses
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it satisfied such assumptions as normality and homogenéity

SO UL AR P

ﬁ Lo o RESULTS

—~

Group Characteristics.  The hean age of Gx‘oup 62
was 19+ 25 yeazs, of Group G—GO, 21.11 years, of Group G—300,

20 00 years, and of Group .G-C,.19.88 years. These gzaup

| differences were not significant (E (3,30) =%0.61, p >.05,

_see Table ). g . . « : el
S

The mean score on the Extraversion scale of the EPI

was 1‘3.6‘&:: Group G=2, 13.4 foz Group G-60, 11.6 ‘for Group

G-300 'and '12.6 for Group G-C. . On the Neuroticism ‘scale ‘the

mean score for Group.G-2 was 11.0, for Group G-60, 9.5, for

Group: G300, 7:5,and’ for Group .G-C, 9.2. -On the Lie scale
the mean score for Group. G-2 was. 3.3, for Gmlxp G—_sn', 3.8,
for Group 5-30:1, 3.0 and for Group G-C, 3:3. The .group dif-
ferencés on 'these scales were not significant yielding F
ratios. (3;30) = .57, .49l‘ana~.1a; caspectively (See Tablés

—

2, 3, 4 and 5).

Evidence for Conditibning.: To determine whether

condxtxonan had taken place in.the expenmen:al groups,

‘the magnitude’ of his GSR during the ten wilbstntoraan (me)

trials of the condicioning sessinn was compared to. the

magnitude of the GSR on the same trials in the control

group. :A transformation of this'data was required so that




8 g TABLE . 1 :
W LS g ONEWAY ‘ANALYSIS ‘OF VARIANCE: : S &
\ ¥ . AGE OF SUBJECTS VR i S

Source. - T k at ‘M$

“Between Groups 15460 030 80

‘ Within Groups.  ;253.28 . ~ °'30 . 8.44"

Total 26874

5 i 7 T
; ’ ¥ i *
# TABLB 2

ONE-"AY ANALYSIS OF ‘VARIANCE: EXTRAVERSION—INTROVEFSION A
ORES (EPI, FDRM R) E

v .Source” %

- Between Groups

Within Groups

'20.30
351.96"

| Total

372,26




% e
ONE-WAY AI’ALYSIS OF VARIANCE‘ NE ROTICISM—STAEILI‘TY \’
SCORES (EPT). FORN 2] S A
3 : 1
S Useurde Lo . 7 Uss %
Between Groups. . /49.66
" wWithin Groups . = 1003.78 '
; Lo omeealia - T 108344 \ t :
< | TABLE -4

ONE-~WAY ANALYSIS .OF vnmnucsu ek
> x,ns scom\ (sz. FORM A) -

. . sburce af i Ms
i Betwéen Groups - 1:94 ERE 1 0.64
: : Within Groups.- .1 97.50 30,325 :
g Lot PG ’

| S i roted L U99.a4.




abLE 5

GROUP MEANS AND S}‘ANDARD DEVII\TIONS ON EPT,
: E, ‘N AND- ’L SCALE

Grdup G-60 - Grcug G300’ " Gréup ‘G:C
‘SD’ . Mean’ @ SD’

Mean - <SD%Mean. . 8D

13.4 3,41

‘9 5 iy 5.25

S 3080 0,94




of variance and minimized Skew in’ the experimertal data.

This was done by means of a.computer program devised by
X , ; ;

Dunlap and Duffy (1974).. The pxugzam_te&:s whether the

data, requires.a transformation. and, if so, Whlch r.rans— .

formation is approPriaté so.that the data -best approx:.mates

ca normal distribution. . Herg, a -teclprocal transfu;matxon

was :equuéd and perfomed with:@1. 000 bemg added to pr

are of transformed dath and the smallest mean theréfore
reflects thé greatest magnitude. ‘The one-way analysis of
" : variance performeﬂ upon the transformed data xndlcated a

“significant, a

rerice between the groups (E, (3, 30) o= 3a17,
'R .05, see Tab,

. AP test for a ppiori comparlsons

(Eexquson, 1966) perfomed on f_he group means was also

- -significant (E (3,30) = 87.11, E<.u1) indicating a difSwdy

the three é; i 1 groups and the
.. control.group. Thé’n\ean magnitude (in 1/kohms) of Group

G-Z was .59, of G:O\lp G-60. was .51, of Group G-SOB was. .50

ahd of Group G-C was -81. R ) .
ﬂ’ Further evidence was sought for conditioning by
-‘companng the frequency’ of response of the four groups on )
7 e prond trials of the four groups ‘of the conditioning

session.

a Gne-way’ analysls of variance yielded a- sxgnxf—

. icant dlffexence bétween qroups (E‘ (3, 30) = 17 41, g< .01,

" '’see'rable 7). The mear frequency of response’ for, Group G-2

\was 8.88, for Group.G=60, 9.00, for Group G-300, 9.38 and
P g :

= P .
_duce positive data, ‘The means to be given of GSR magnitude

ity sl e




o DNE WAY ANALYSIS DF VARIANCE' !ﬁGNITUDB oF GSR
(1/KOHMS) 'DURING PROBE 'TRIALS.
CDNDITIONING SESSIQN

a Source i L vags [ F
¥ _Bétween Groups 0:57° 3 0,19
3 Y L witHiniGroups : 1) 10.06

4 Total’ . ' 2.45 N
' Lp <05
i e . .
! FEA ; - S TRBLE 7 - .
: 7. ONE-WAY' ANALYSIS OF VARTANCE:® FREQUENCY OF -
+.. v GSR RESPONSE DURING PROBE TRIALS OF: .
?THE' CONDITIONING SESSION
Yozt N
: ‘° 'source
i T
¥ ;Betwéen Groups
i'; 7 | Wrthin *Groups

LN\ 3
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for Group G-C, 4.00. Using the F test for a priori
Couparisops’ a.significadt 8ifferande vas indicated between
the experimental and,control growps (£ (3,30) = sl.s2, )
R - 01, see Téble ). D b
A one-way analysis of. variance performed upon Pulse.
Rate changes of the four groups on the probe trials of the-
conditioning! session was not ‘significart (E (3, 30) = 1.39,
B >-05, see Table 9).. An.a Eriori F test perfomed-upon
the means of the experimental ahd control groups was also
‘non-significant (£ (3;30) = 108, p 5.05) indicating cha;
there were. no ﬂ_iffezan,c‘eg in ‘the mean Pulsé Rate change of
the four groups.” The mean Pulse Rate change for -Group .
G-2 was -1.37, for Groap G-60, .77, for Group G-300,, .75,
and for Group G-C, =1.11. -

\
" Evidence of Enhancement. It was predicted that
during CS-alone presentations in sessions two and three,
. Group G-60 which received 60 seconds of CS-alone presenta-

‘tion after conditioning would show increased strength of

response, while Group G-2 which received.2 seconds CS-alone
exposure after conditioning, and Group 6-300 which received S g %
300 seconds cs-alone exposure aftet conditioning would show 3

decresisd sttenqth of response. :

. Evidence for enhancenent was sought by comparing GSR

magnitudes on’ the first block of f£ive extinction trials in  +

‘session two. As above; this data was transformed by the
iy §

\




ON PROBE TRIALS' YN

: % * ‘Group G-2 . Group G-60 - Group ¢-=300,
< Means .- '8.88 9.00 " 938

(L]

G-2,vs G=60 - Ul 1Lt 70,179
G-2'vs, G-300 .

i b : Lehgd ve e LR L " 30.526,
i S 8 fc—sovss-soo‘ DR e 0i1ds

6-60 vs e - co 380200

©6-300 vs G-C i 37108 %

642, G-60, c-3oo vs o ‘510830 %




TABLE 9

_‘ONE-WAY ANALYSIS OF VARIANCE: 'CHANGE IN PULSE RATE
% DURING PROBE. TRIALS IN THE CONDITIONING SESSION

<

" Source

o

ss’
Between Groups ' 34.29 3
Vo " 5
Within Groups 245.83 30

_Total:
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réciprocal transformation (Dunlap and Duffy, 1974).: The, Sy

group- differences were not significant (F (3130) = 2.44,

P >.05, see Table 10). However, an’ a‘priori, F test - 3

revealed that thd.three exper:.mental grotps were still

responding ‘with significantly greater magm:ude of “GSR

=

than the control group (E (3,30). = 4. 86, p <.01) bug the’

] , three experimental groups were not significantly different

from each ‘other. , Multiple comparisons performed upon

; these group means using the F ‘test (Winer, 1962) indicated -

only that there was a significant difference between
i ‘Group G-300 and czo‘u,; G-c (F (1, iw) =6.74, p <.05). The '
other compariséns performed upon 'these.group reans dld
not even approach significance. . Again, the sxgnlficanc :
difference between: the meanGSR magnitude of Group G-300
ang Gzoup G-C may be attributed to condxcmninq. 'rhe mean
GSR.magnitude (m 1/kohms umts) for Group. G-2.was .342, i
) . -fof Group G-60, .:ws, “for cmup 6-300, 190, and for - 3 .
i Group. G=C, .447.7 . i -
u T it L A sxm;.lar nne-way ana].ysxs of variance was con=

ducted on the Finger Pulse scores. This analysis. ‘aid not S

e

"yield any significant differences between groups

(F"(3,30) = .935, p>.05, see Table 11). An a priori F - "

- test rdvealed only that the experimental groups were not - .
; responding differently than the.control group (E (3,30) =.087,
"p 5.05). . The meaii' change in beats per minute in Finger /
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ONE-WAY ANALYSIS OF VARIANCE: MAGNITUDE .OF G"S’h

(1/KOHMS) DURING FIRST BLOCK OF FIVE

. TRIALS (SESSION TWO)

Source : ss aE

MS F
Between Groups 0.285 i 3 0.095 2.436
Within Groups 1.157 30 .0.039
: .
Total 2,442
\: >
¥ ' TABLE' 11 g

ONE-WAY ANALYSIS OF -VARIANCE

FINGER PULSE DURING

FIRST BLOCK OF FIVE TRIALS (SESSION TWO)

Source ss as | us F
Betyieen Groups, < 8.969 . 3 2.990 0.935
Within Groups 95.972 - 30 3.199 -

Total 104.941.
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Pulse rate for Group G-2 wds -.125, for Group G-60, -.333,
; . for Group G-300, =.875, and for Group G-C; -1556%

. In-order to further investigate the characteristics
" of ‘responding during ‘the two exei;m;;\ion sessions,  com-
parisons weré made for GSR magnitude between groups in'’
-éach extinction session and between means of each block

of five trials (a Group (4) x .Sessions. (2) x Trial Blocks

(6) analysis of variance, see Table 12). ' THis and subse-
q\;ent analises of variance were performed on an“IBM 360
s . computer using the Balahova 5 (];958) computer érog\ram.

% A gimiliat snalysis was ‘carried out for Finger Pulse data
(see Table 13). ) L o »

The expected main effect (Groups) was not signif-

icant, ‘however, significant main effects were found for
Sessions and Trials and an interaction effect was found
for Sessions x Trials on magnitude of the GSR. The magni-
tude decreased over sessions and also across the six
'trial blocks ‘(see Figure 2).  These résults seem.to be
J."..\t levidence of ‘the extinction effect where, "a response that
has been classically conditioned gradually ‘diminishes in
‘strength if reinforcement, the un;ondieionéd stiiulus in "

‘.. 'this casg, is removed (De¢se and Hulse, 1967, p’ 112).

.The .interaction reflects that the difference in
the, change .in .GSR magnitude over-trials is different in
session two from that in session three. In session-two




“TABLE. 12

: Eai ) £ o i - :
. . SUMMARY OF. ANALYSIS OF VARIANCE;:MAGNITUDE OF GSR.
" (L/KOHMS), GROUPS X' SESSIONS X TRIAL.BLOCKS /

_‘Source - s M T8 T aE Cms £l

fi 2i232 22._27\"‘

-+ 'Sessions (S)

S % Groups (G) . ‘0.423.0 173 o

[ 778 x subjects, ', 3.006 . . 30',""0.100

Trigls (1) 30997 0 Lsr 0,799
4 TXG - 0.390" - 15 ., 0.026
o Bx subjects . ¢ 6:197 0 iso - 'Gigar”




TABLE 13

SUMW\R! OF: ANALYSIS OF VARIANCE" 'CHANGE IN FINGER
PULSE, G%}UPS X SESSIONS X TRIAL BLOCKS

Source 88

Sessions. (S)

1.30.604

5 ¥ Groups (G)
S x'Subjects - 118.3
Trials (1. 17,9704

T x.G

T'x Subje " s12.616

6. 9.562".

_Subjects
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the magnitude of the GSR across trials initially decreases,

B S then increases slightly and decreases again on the final
trial blocls. However, in session three the ma;nituﬂe of
the GSR across trials initially decreast;s, then continués
to increase slightly fiom th'e‘thi:d to the- final trial

_block (see Figure 3.

\

For F‘inger Pulse there were no main effects fonnd,

however, a significant intezacnon effect was found for

Sessions x Groups. . This xnteractxon reflécts the fact that

RE ' the change. in rate of Finger Pulse decreases from. session
two to session three for Groups. G-2 and G-C, while it '
| increases from session two to session three for Groups

\ < G-60 and G-300.

Latency

It was e that if were to eccur,

the latency of the GSR would decrease over time. . This
data’was ‘also tested to determine vhether any transformation
. . was required. It was found that no transformation of the
""data was necessary. Analysis of this variable using a
Group (4) x Sessions (2) x Trial Blocks (6) analysis of * 2
variance yielded significant main effects.for Sessions ‘and
Trial -Blocks, althouqh the. expected main effect. for G,tcups S e
i

was not found (sce-Table 1 'he.latency of the GSR

5 : " incteased over sessions and across trial blocks re’

Such increases tend to support an extinction effect as
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SUMMAR‘{ OF ANALYSIS _OF: V)\RIANC LA’I‘ENCY OF GSR
SECONDS), GROUPS 'X: SESSIONS X TRIAL ELOCKS‘ g ©
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“Neuroticism and Introversion

was found for magnifude of the GSR.

Tt was pred).cted that those subjects hth on neurot-
icism or m(:roversmn would show the most enhancement.
There was no evidence of enhancemeni found in this-study.
The subjects were consequently divided into groups of high
neuroticism or low newoticism and high introversion or low
introversion. ‘A subject clissified as high on one of these

dimensions“had. a score which fell above the median score,
; ps S

‘while 'a subject classified as low on one of these dimen~

sions’ had a_scare which-fell below the median score. ‘Subse-

quently, high neuroticism and high introversion subjects

were compared with low nmeuroticism and high extraversion -

‘subjects to determine whether there were any differences
betweén ‘these groups on cond;(-.mmng or e:;tlnctxon.

** " puring condm:xonxng, the mean GSR %gnxtuﬂe for the

. Tow neuroticish group was .588, while the mean GSR magni-

tude_for the high neuroticism group was .611. These:me?a‘x‘\s
were not sxgnif).cantly different (C (32) = ,328, E) .05)"
indicating that the high neumticism'g:'oup did not show
g:eater strength of response than the low neuroticism group *
Avring condd vibiing: \

' dhe mean GSR magnitudé for the high introversion

group was .588, while the mean GSR magnitude for the high '

r
extraversion. group was .631 during conditioning. - ‘These




-,\
o
|
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|-group means were not sigrificantly different (& (32) = .614,
‘B 5.05) indicating that the introverts. did not redpond with :

>
[greater response strength dur:mg cond;tlonlng than did the .
i

extraverts. ‘. - . L

*buring ‘the ko extinction sessions the mean GSR -
magni tude for che low’ néuroticism group was -581, while
fcr the high neuroticism group ‘the mean GSR maqnitude was - y IS
.592.\ ‘Again, these group, peans were" not sxgnlf).cantly

different (t (32) = 175, p>-05) indicating that the

responses of the high neuroticism group were not: different

'fxom those of the 1ow neu:oticlsm group during the’ two s R
ext).nutxon sessions. i o
The iéan GSR nagnitude for thé high introversion

group was,.584 during.the two extinction’sessions and the:

mean GSR magnitude was .595 for the high extraversion

".group ‘during the same two'sessions. There was no signif-

»f‘f75.

¢ icant difference between these two group means (t (32)
p >.05) indicating that the responses of the high.intro-
Version group were not different from thése of the high

A extraversion group during the two extinction sessions. Y ¢




k DISCUSSION

’ It was predicted thaé‘s:oup G-60 which received an
1ntemedxaue doration of the CS-alone” follcuing condition-

: . ing would exhibit CR enhancement, While Grous G-2 which ;

received a_short CS-aane duration following conditioning

s ‘and Group G-300 Which receiveda long C$-alone ‘duration
" ‘foliowing ‘conditioning would exhibit CR extinction. In
fact, neither the dependent variahles of magnitude nor J
latency of the GSR nor the change in rate of, F).nger Pulse.
F o provxded any evidence to suppart thls hypcthesls.

~ ' -During the condl.(:l.onxng session, when the lauii burst

- . of whlte noise-'(UCS) ‘was presentéd the obtained response

included a GSR and a' change in rate ©f Einger Pulse. Al_so\,
clear’ evidence of GSR-conditioning in the experimental groups

was ‘obtdined, however, therée was no'evidence of any condi-

E tioning on the variable of change in rate of Finger Pulse. .

- As v‘las__pzeviously‘ méﬁtion‘ed, it was expected“ that upon
| ‘testing on the extinction tridls Group G-60 would ex);ibit
increased strength: of respense (enhancement) while Groups
G- and.G-300 would exhibit decreased. strength of response
(extinction) . These predxctxons were not confitmed as this
study failed to find the expected group aifferences in the

rate of eitinction. Such results do not reflect the desired -

paradoxical enhancement effect but rather the well-known
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extinction effect. 2 e
No evidence for conditioning was found for the
variable of chanq': in rate of Finger Pulse. Subsequently,
when the responses occurring during the extinction trials
“‘were analyzed mo group 4aifferences vere found for this
dependent variable.
It is clear that Group G-60 neither maintained nor
J.ncteased its strength Of response over time after remval
of the UCS. In fact, all of the experimental groups Chowed”

che well-known extinctxun effect.

‘Although the method of Rodgers (1976) was réplicated,
_the results obtained in this study did not replicate those
obtained in his study. Rodgers found, evidence for the
existence of the paza;ioxical ‘enhancement effect b} varying
the frequency of CS-alone exposure after conditioning. No
such evidence was found when the duration of CS-alone expo-
Sure sfter conditioning vas varied. ) )

by and his 1a

provides-evidence that duration of CS-alone exposure fol-
lowing conditioning is the critical variable in CR enhance-

ment. ‘Rohrbaugh and Riccio (1970) obtained results sug-

gestive of, but not clearly ¢ ive of, ical
enhancement by presenting the cS-alone, only once following
condx.i:iuning for vgry_&nq time durations. This procedure is
similar to that used in the present study. However, when .

-groups which received varying durations of CS-alone exposure

e BET




. ditioning or frequency of CS-alone exposure following

' variable of duratan has usually been held constant in these :

<A factonal design varying both duration and frequency of

50

were presented with the CS-alone! repeatedly after condition-
ing clear evldence for an enhancement effect emerged in a
test situation. Napalkov (1963), Rohirbaigh and Riccio
(1970), Silvestri et al. (1970) and Rodgers (1976) have all
obtained evidence for enhancement by repeatedly presenting
the ‘C5-alone after conditioning. Such results suggest that

varying either the duration’ of CS—alone exposure after con-

conditioning may not be the best approach to the phenomenon
of paradoxical enhancement. - Although the frequency variable

has been shown to be effective in producing enhancement :he

Studies. Paradomcal enhancement may not be a functlon of

either frequency or duration alone but it may well be that,

it occurs only when these two variables are combined in-a

certain manner to an optimum effect.

Cs-alone exposure following conditioning may be the best, .- 2

way to obtain evidence of enhancement a.nd to determine

‘inder which cond;:xcms‘ it will best be demonstrated. The

‘Present study, although failing to produce,evidence of

enhancement, may well have produced such evidence 'in one

of the three experimental groups if the CS-aione'wa:jre—
sented a number of. times after conditioning rather #fian
just once. ' That is,- if rather than studying only the

effect of duration of GS-alone exposure following




. Using Eysenck's theory the results ébtained in this study

grsenggr F -
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conditioning both the variables of frequency and duration |
of CS-alone exposure had i.';een studied, evidan’:e\ c;f para- "
doxical enhancement may well have been preduc;d by this

study. \

. \
There are several additional possibilities to sug- ~

gest why the pfesent study did not support the enhancement. -

effect. - Studies which obtained such an effect, particularly v 4
that of Napalkov (1963) .and Campbell et al. (1964) 1nvol)/ed

a single presentation of a very traumatic uncondiuoned, i T S

stimulus. - The loud burst of white noise used in this stuﬂy

was not considered trauratic by the sub]ects involved. &
Eysenck (1968) suggests a theory ‘which he belxeves
can t for 'the of

cal

he usés the term incubation to refer' to. the

however,

enhanced. CR. Thus:

- The presentatlon of a cs unaccompaniad ):y a ucs aiways
that for

reasons ce be axpl.ained n—. also prevokes an_increment
in CR strength, so that the observed CR is the resultant
of two opposing tendencies; extinction will be observed
if the. decrementing tendencies are greater than the

i g ones, while i will be aobserved

if the incrementing tendencies are greater than the
deczementing ones (p. 312).

can’ be accounted for by the fact that the conditioned

response was not

rong enough to overcome the decren\ent

pxoduced by ' the pruca“ of extinctxon. It may be important,

therefore, in order to obtain to use a < i

As the

or at least Uagy arousing unconditioned’ stimulus.
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UCS in-this study was & burst of white noise presented '
‘atan interisity: of 100 aecibei.s"it would be harmful to the
subject to increase the .intensity to make the stimulus more
drousing. In order to overcome problems such as this it
would, be possibie to use a UCS which has an emotional =
. response ‘already associated with it, such as electric
shock.

. 'l‘her dependent variables employed in this. study (GsR
and Finger Pulse) may not have been. 'sufficient to'measure’
"arousal in all 'of the subjects. As Lacey and Lacey (1958)
have noted humans differ in their physiological correlates,
of arousal. Hence, additional measures Of res;}s@eness,
‘such as muscle tension and respiration; may be nodied ‘in
order. to adequately measure physiological responses in
human subjects.

The change in rate of Finger Pulse did not yield any
data which would be indicative of increased response
strength. The ma;nner in which this variable was measured,
that is, the change in rate 10-séconds pre-Cs to 10-seconds
post-CS, may ‘have béen too.gross a measure fo yield any
precise teéuits. It is suggested that pearg-rate ‘be used
as an indicdtor of physiological arousal and it be measured

. using beat-to-beat intervals.

The .durations of CS-alone exposure -used ‘in this

study vere 2 seconds, 60 seconds and 300 seconds. These

durations .may not -have been close to the critical durations




' the group receiving the most frequant Cs-alone presentations. ¥ i

’ human ‘subjects, Indeed,. the range of time of CS-alone
exposure needed could well have been missed altogether,

especially if a duration of’more than 300 ‘seconds. is neces-

'atirations of 607and 300 seconds is not a reliable ‘indicator.

-‘that such durations also. produce enhancement in'human sub-

.where it was not ex‘pected judging by the expezin\encal 1it"

" tions. C 1y, @ cs-alone group 5

. one 60-second CS-alone exposire, this latter group was

exposure period to the phomc stimulus produced an xnczease

éxposure which will produce enhancement in humans. As " :

of Cs-alone exposure needed to produce enhancement in

sary to produce. emhancement.  That résearchers (Rohrbaugh

and his asgociates) found enhancement in animals with the

S

jécts. Rodgers (1976) found evidence of -enhancement in

erature. ' This group received 30 2-secord CS-alone presenta— )

was included in the present study to determine if only one

preséntation of the CS-alone would produce similar evidence

of an enhancement effect. Even though it 'is probably not

BT

the ‘case that 30 2-second presentations are equivalent to

“arbitrarily selected for study -as-there were few guidelines

to follow in selecting CS-alone exposure durations. Using

a phobic ‘test stimulus (of which subjects vérbally admitted : i

their fear) Miller and Levls (1971), .found that a 15 minute

in Eear in that group of thei.r human suhjects. There are

'as yet no guidelines to -suggest.the durations oF Cs-alone
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and’ Cs-alone x:e-exposuze. It should be determined if there
. I

w111 occur. - One useful line of research would be" to re-

evidence ofeghancement. - - &%
As the resu. £ this study clearly demonstrate the

previously suggested; a factorially designed experimert
may well deal effectively with this problem. One drawback
of such an- experiment would be:the large number of subjects
fieeded and:the enormous amoint of physiological data whiéh
youid'tx_ave to be ana'\lyzed. 1 )
‘Another area of investigation for. Future raséarch

involves the period of time elapsing between ,conditioning

isa cntxcal period of ume after cond;tionxng in which

enharicement will occur and-before or after whidh- extinetion ' %

expose groups of sukjacts to the Cs-alone aftez periods of - .t
1 minute, 10 minutes, 30 miniates, 1 hour or 1 day after . L

conditigning -to-'determine which group, if any, shows any

extinction e!fect-, the& can be regarded as supporéing such
behavioural treatments as in_plosion therapy and flooding.
That is, if the subject is repeatedly presented with the .

Cs-alone either in imgination or in vivo 5uch a procedure

_may well lead to extinction quickly and efficiently.

Althuuqh th).s study daea ‘ot support the !esults of Rachman 5 o 4
(1966) his results should be kept in lnind when usinq sm:h : [

p:ocedu:es. In hxs “study, the dangeta 1nherent “in ‘such a’

. procedure as flooding are apparent as one of his subjects




exhibited ircreased fear of spiders as a result of this

H pzocedure-

Another line of mvesngauon in' this’ study dedlt’

with the persunality variables: of the suh;eccs mvalved.

:It - was. predmted that those perscms hxgh on neurotx.cxsm

¥ . and Jntrovers:.on wnuld tend to show en?xcement more than'. . o 'Cif WP B G

;persons low on thase dxmensxons. As 16 evidence of - nhance— %

‘ ment: was: found -in t}u.s study, e aste predxctmn can C Ay
nexther be supported nor re:ected at th:.s time.: However, : iy u

‘it was found that those persons high on neuroticism and ' - - :

g ... . those hz’:gh on‘int:oversioi\ did not show any 'aiffe.tenz':e'

3 £rom those pbrsons low on such d:.mensxons on the magnitude

"of their GSR in eithex the conditioning' sessions or the

extinction sessions. These results do not lend any ‘support
to ‘those of other résearchers .(Franks, 1956)- who found a

relat onship between . the personalxcy dxmens1ons of che MPI .

and; cnnd),tumablhty. : : PO S . :
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