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ABSTRACT

o i -

L . ~ 7 cow,
)‘. ThJ.s study J.nvestlgated the phe}nomenon that under

some condltlons, presentatlon of a Condltloned Stlmulus (CS)
alone produces ‘an "enhancement" of the’ Condltloned Response

(CR) instead of the. well-krown extlnctlon effect Three .
groups of flve male undergraduates each recelved OS

’

(sllde presentatlons) - UCS (0. 5 second burst of whlte n01se)
palrlngs on a 76 per cent 1rregular relnforcemé’t schedule
RN

‘Group treatments dlffered by the number of CS —-alone’ presen—,

+

tatlons glven 1mmed1ate1y after condltlonlng (elther 4, 12

;.pf 30) . CS alone:and Ucs=- alone .control groups were also

 used. At two extlnctlop se351ons, a week apart, the\magnl— :

tude (a change of as least 100 ohms between 0.9 and. 5:0 .o

i seconds after Cs onset) and 1atency of the - Galvanlc Skln

. 4

Response (GSR) ‘apd change in Finger Pulse (FP) rate were:

e

recorded The prlmary results showed {a) a SLgnlflcantly

XAl N
hlgher GSR magnltude for the condltlonlng groups as compared

o

to‘the control groups (F(4 20) = 3. 87 p< 025), (b)'the
-

group w1th the greatest number of CS-alone presentatlons . 7'

after condltlonlng was 51gn1f1cantly different_from the other"
4 t,

7 experlmentai groups of GSR magnltude (E(Z 20) = 7. 11 p< 05)

£

-2 and FP 'rate (R< 05 \?uncan s Multlple Range Test), (c) this

,same group dld not extmnguxsh after 60 Cs—alone presentat1ons

LR B

whlle @he bther experlmental groups extlngulshed af er approx—

, 2
~ .
¢ 4 # o

i
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1mate1y 20 Cs—elone oresentatléns, and (d) a signifieaht

Trlal Block X Group 1ntera¢t10n for the’latency of the

.

. GSR was noted (F(20' lOO) = l 68 E< 05) Some
1mpllcat10ns of these flndlngs and parameters for future
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‘ oo INTRODUCTION . :
I ' . L . . o -
b w‘l ]
. ) “ ) . {": i .' .. °. -
! Al
Under sorme condltlons, presnentat’lorkof a, )
A : 9 . -

of the Condltloned Resnonse (CR) 1nstead of the well-— '

inown ext lnCthl'l effect

Led

%

'

s

R

(CS) alone produces an enhancement

’Napall\ov (1963) has descr:.bed t=he results of some‘ ’

of hlS experrments w1t_h dogs.

v

°

The CS in- these exper:.ments

was :elther a metrongme or" the flash of a' llg_htbulb

.

The K

was des:Lgned to’ "'provoke the emotlons of fea,r and rage,

.o

\13 ed

ve

in the experlmental dogs"

s

64)‘

(P

1nc 1ud1ng electrlc cgrrent '

ralsmg the dogs to the ce:.llng.

)

The Cs were then pr.esentedi

A number of UCS were

Q

.

alo‘he, repeatedly, at :Lntervals of '3 {:o 5 m:mutes. ."

Creased. w:..th successxv

level of 730 to 40 mm to ‘& f:.nal leVel of 190 to 230 mm

. and persn.sted .even afte&: a. per\md °of fJ.ve months..

q.

w

i oie
e °
! o )
- ot
.
“ e ’
: ' -
.
L ao
. N N
) °
i )
. . L]
o N 0
b - '
‘. * -
. .
. s L

N

-

v

app‘l:.cat:.ons of the csS. .

+

\

P

of weakem.ng, it was observed that response Qtrength J.n-

°

. durlng tradltlonal Cs—alone ex

PR

"§

4

K,

\_-

v

The CR 3:1‘1 thlS experlment had been “erlhanced

‘ s

- to decreause-. Th:.s paradox:.bal effect has not been

)
»
e
- @
R ¢ .
.. B
o R
.
.
ra ..‘alnn
) ’ L e
PR N
' . i
N ¢ D S
[ v
o
o o f D
R
;

flashes of l:.ght and

Uncondlt::.oned St:.mulus (UCS) y \whlch was applled only once,

.
”

t

Ifnétead

: *~

tJ.nctJ.on trlals the

]

The GR, a

e

Tﬁat:

strength of the CR has 1ncreased when\ .'L-t would be expected

-
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i
K

O

ATV SN

L

BRI



,tlon of feedlng responses, shocked dogs whlle they were

L]

g

L3
~.

.

Incidental'?indings3;

thoroughly studmed although the llterature has several

1n01denta1 and, more recently, dlrect flndlngs of 1ncreased
: S '

respdhse strength durlng extinction trlals. 'w?.‘ T C

Al

“« W, .

-Lichtenstein (1950)-, 'in order to observe tdre. inhibi-:
- :

eatlng. He reports on "anxlety symptoms" of the dogs such

a%’tremors, tics-and startle responses. He observed that

these, and othen “symgtoms,“_sﬁbwed a “tendencyf},c . to.

1 l

'become more marked from day to day, evenfwhen.no-shocks

-

&

were belng applled" (o 2l)

Dykman, Mack and Ackerman (1965), Dykm&n and Gantt

¥

leéSB, 1960a, 1965E5; and Galbrecht, Dykman«gnd Peters

(1960) have also=used dogs in théir studies and. have made

’

observathns 51mllar to. those of Llchtensteln (1950) and

.9 _— ..'

) Napalkov-(1963). 'For example, Dykman et al. (1965) conclude-

that:.
> In general, extinction ¥&s more‘upsetting than - .
'~ conditioning, and thiss finding is contrary fo e }
° expectation. - Apparently,.to some’-dogs th& thredt S
- '1s more traumatic than the presence of shock. The . ‘
"'mediah’ number of "symptoms" during. all condxtlonlng
"phases was 5.0 and the medlan number durlng extinction

was 13: 0 (p. 222)

i
.'u'

N '.. Solomon, Kamin and Wynne (1953) and Solomon and )

Kl
El

Wynne (1953, 1954) used dogs in- studles of . traumatlc av01d- -

- -
- DY SR )

ance learnlng.' These studies show increased responsiveness

LY

. . Y A
to the CS d7rlng“extinction.. This has led Solomon et al.
-" i} " " ,r \ ) . .\ . .' . ‘.,< [y ‘



R

. \1953) to conclude-° -

b D G .
Durlng ordlnary extlnctlon, w1th very short latencres
of the instrumental act we 'seée nor emotional reactions,
when the animals are later ‘held in the preseénce of the °
.Cs by the glass barrier they demonstrate that the CS.

* has malntalned its: capac1ty to e11c1t anxiety (p. 299).

During this perlod they also noted that the latency of the .

o

response to the CS gradually decreased

Campbell, Sandersbn and Laverty (1964) , haVe observed'

:similar phenomena w1th humans. In this study the CS was.a

@
600 Hertz tone to whlch alcohollc subjects had prev1ously

been habltuated ' The ‘UCS was a 51ng1e perlod of temporary

1nterrupt10n of resplratlon by scollne.vnurlng thls perlod'
of 1nterrupted resplratlon, which lasted an average of 104.6

seconds, the alcohollcs remalned con501ous and the tone CS

'

!

ﬁas turned on. After resplratlon returned there was a rest.

N
perlod followed by extlnctlon trlals.. Further extlnctlon

trials were glven after one and three weeks.
Iy
The dependent measures ‘were (a) the Galvanlc Skin

ReSponse (GSR), (b) Heart Rate (HR), (e) muscle ten91on,.and '

(d) resplratlon. These responses, rather than showing, a

decrease durlng extlnctlon trlals, showed a s;gnlflcant

_increase over tlme. The number of GSRs to the CS 1ncreased

over tlme while the latency of responses to the CS decreased
e, -

over tlme, an observatlon 51m11ar to that reported by

Solomon and Wynne (1953, 1954) and Solomon et al. (1953).-

'Campbell.et al..(l964) conclude that.?a shift in latency

e



-

t

. leads to enhancement‘of a CR rather than extinption.

- - f . . ) '!_
: Dlrect Studles of Enhancement ' T o '.'\‘* .

dox1cal enhancement of a CR as incidental findings, there

.av01dance behav1or in humansg after brief exposure to a

-shocks (ucs), which were 1nescapable. In the one—hour

_‘which time ng shocks were administered and food and water

e

+

Voo . ' L
1s apparently prognostlc of an 1next1ngu1shable response

o RO PN

(p. 636) Here, then, is an example of one trlal learnlng

w1th humans where repeated appllcatlon of the CS-alone :_” : o
\ ‘ .. i ,

.

. N
ikt ek T

While. the above mentloned studles reported para-"
’ \

are-several, more recent,.dlrect studies of “the effect.

Rohrbaugh and Riccio (1970),”Rohrbaﬁgh, Riccio‘and
T ’ ! . . t. :. . o 7
Arthur (1972) dnd Silvestri, Rohrbaugh and Riccio (1970) " . - -
n ! ’ . ) . ' L 2

have 1nvestlgated the parameters of this phenomenon with - : :

. rats whlle Miller and Lev1s (1971) have observed increased

v

phobic test stimulus.
Rohrbaugh and’ RlCClO (1970) used, as. an 1ndex of
) k L
fear, the suppre551on of approach behav1or to food and/or

water. Rats, deprlved of food and Water, were placed 1n

a square, wooden box (CS) where they recelved ten brief

interval after condrtlonlng, rats-were returned to. the CS .,

appgratus for either 0, 1/2, 5,715 or 50 mlnutes during -

were not available. During the test sitlation, fopd and

water were. available and latency of intake was measured
' 1 -

]

as an indication of fear (i.e!, the greater the fear,'the

" . . . ! s " . 9 o
v ’ . F‘
.
¢ 1



‘larger the 'latency. before intake ‘'of foed or'water)._ The

results showed a 51gn1f1cant effect of exposure duration ln

that the. lS--and 5¢-minute exposure groups were "less fearful
‘z

b than ,the 5-minute groups. Other-group dlfferences approached

srgnlflcance, but the authors consxder enhancement to be

"suggested but not clearly demonstrated" (p. 212). ; A repli—

’

catlon of thlS study using exposure groups of 0, 5 and 50

, minutes agaln showed a 31gn1f1cant treatment effebt in that

«

the. rats in the SO—mlnute.group were less.fearful than - -
those in the 0- and 5rminute“groups which did not differ.
The second experiment in-this'series-used.the con-

+ ditioned reinstatement procedure of Campbell and Jaynes f

e,

(1966) Rats were: shocked (UCs) in a black compartment (CS)
;of a test apparatus and not shocked in the whlte compartment

Jof the apparatus.' Durlng a two—week retentlon %erlod the

Cae rats <f;; reexposed to the stlmull three times w1thout belng

- 3 . r -

shocked. There were four exposure duratlons of 0, 30,360

or 300 .seconds. Retentlon of the fear response was tested
'.'in'a spatial aVo1dance 51tuatlon (1 e., amount Of time spent

on the safe side of the apparatus 'is an 1nd1catlon of amount

of fear retalned) The results of thlS experlment shdw

o

significant treatment effect. The 30- and 60- second»expo—"

sure éroups spent more time on the safe side of the compart-—
ment (more fear) than the\O— and 300-second exposure groupsr
'- whlch’showed normal extlnctlon. .The authors conclude-thatv

these results are ev1dence.of enhancement, stating ‘that

Y

Y ~ » *
{ : o
. . . .
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"c1rcumstances exlst in which- condrfloned anx1ety is
¥ 9

enhanced rather tbaq:extlngulshed by’ unrelnforced exposure”‘

to fear stimuli'" (p. 214) ' A S ' ',‘.: . e

\ " Sllvestrl et al. (1970) condltloned rats to avoid
. g o .
one compartment of a two compartment box,  the other

\hpmoartment belng "safe" Exper}mehtal sqbﬁects receivedn
elther 5—,'607, 309—ﬁ or 900-second presentations of the
Cé'weekly,-for three weeks."Mean'spatial avoidancé time'
spent on the safe 51de was.used ‘as an index of fear. ,A: : ‘:
j51gn1f1cknt treatment effect was observed with the 5— and
60-second exndsure condltlons prodUClng slgnlflcantly‘g;eater

i spatlal av01dance of fear cues than the 900 second group.
In a modlfled repllcatlon of thlS experlment, exposure .

3.

durations of 30—,-60— or 300—seconds were used-and the 30~

-3

and 60-second exposure groups shbwed‘greateg‘aVoidance than‘
the con'trols. 'This effect.has.curJilinear in‘that short
exposures or long enposures,produced less fear than exposures
: oflintermediate duration. SilVestri etial. (1970) conclude

that “hrief exposure to the condltloned fear cues admlnlstered

'at perxodlc 1ntervals fOllOWlng tralnlng are an effectlve means

of malntalnlng fear retentlon" (p. 392) .
The most ‘recent. work by Rphrbaugh et al (12}2)'tried
~to demonstrate enhancement using the conditioned’ suppression

fparadigm of Hoffman.and Fleshfer (1961).  Rats were. divided

L N



1nto gngups recelv;ng either 0- ls-seconds or\10~minutes Qi
of exposure to the.CSs,’ Whlch was a tone, after condltlonlng.

. Groups were then tested and latency ‘to drlnk was used as a.
measure of‘fear retentlon “(i. e.;|the long r the Iatency to
‘~dr1nk, the more fearful the rat) Results; as predlcted, _
- showed a- sl@nlflcant treatment effect wfth the- ls—second N
group being most fearrul. Agaln, curvilinearity was
_observed with:short'or‘long exposures.pEOducing leSs fear
'than-exposures of intermediate durations."HoweVer nhen ~'&;
'the rats were tested a- second time there were no 51gn1f1-
cant group dlfferences.\ A second measure, the medlan
number of llcks at a. waterspout paralleled the results of
the latency'measure. The l5-second groupllcked the water-
spout fewer times than.the‘other groupsfon the first teSt
'trial, but on.a second trial there was no Signiricant dif:\

4

-.ference between groups.
| Increased av01dance behav1or of humans to a phoblc ,' y
test stlm“lus after certain exposure tlmes to that stlmulus -
has been observed by Miller anduLeV1s'(l97l)m Forty hlgh-_
_'school—éirls who admitted a fear\of'snakes and who would ‘
* not touch'a liye_snake'in a pretest stage ofithe'experiment;
were-asslgned to'§isual'exposure groups of 0,5l5, dolor 45 -
minutes. fnatvis, after pretesting a girl wOuld spend

.eitner-o, 15, 30 ox. 45 mlnutes expOSed to’ a live snake

L 2N

depending on whlch group she was in. After.thls, a posttest

- et e A e ts L o
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. 'was given, The dependent measures were- a d)istan\f )
/“'\\“ v s ‘

‘measure . (1 e., how\close the g1rl would approach a snakel]y” -

“a 1atency measure (i.e., uhow long it took to approach a

-

‘snake) ; 'and an Adjectlve Check .L.xst whlch\was completed at

N

A

. both pre and posttestlng. Igo s:.gnlflc/:ant results were found

‘ .

on measures of latency or on the Adjectlve Check LJ.st. .

-However, the dJ.stance measure. ylelded ‘a slgnlflcant result :
il : ¥
in that the glrls 1n the 15~-minute group were more fearful

than glrls 1n the other Ogroubs th.ch were not '»statlst:Lcal],yl
-dlfferent from ‘each other. The glrls in the lS-mJ.nute
’group dlsplayed more. av01dance behav.lgr than the - glrls ,1n
the other grou;is There is e\}lgence,, ‘then, that certain.

- ‘ 'l
_exposure tmes to a fearful stlmulus may “prevent ~ext1nct1.on

' and results in the conservatlon of a hlgh level of fear"

‘T ‘ . N

I

 (Miller and Levis; 197L,: p. 20).

These studles by Rohrbaugh and R:Lcc‘lo (1970) K

\ .

Rohrbaugh et al (1972), and Sllvestrl et al.. (1970) con-

a0

ok ,

. stltute the exper:.mental 1nvestlgatlons of - the paradoxlcal
enhancement of a CR. The study by M:Lller and levis (1971),
though not designed as ‘a dlrect study of enhancement, . ' ' . i _

closely parallels the methodology and res!ults of the other i

J.nvest:l.gators, except that they-used humans. . . ‘,"'

, ,‘ These stud:.es show that er.ef exposures to the CS- ..

'alone can increase the amount of cond:x.t:.oned\fear behaviox:

shown by a rat or the .amogn_t of avoidance behav1or shown .by
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*

" behavior as groups’between-these,two~ektreme51 These

N

.
.
. . " ' :
s " . .
N '

© & ’ o
‘ 1

¢ . . . . , : . .
a human. That is, rats or humans; under certain”conditions

will-show more fear behavior than other rats or humans

N \ ‘ N M . - . i .
. treated similarly except for the duration of exposure to a

CS or a feared stimulus. Their results uniformly show that -

. . .

the enhancement effect is curv111near as a function of dura-
tion of Cs- alone presentatlon or. duration’ of: exposure to a
feared stlmulus,‘ With very“brlef CS-a@one_br feared stim--

u1lus presentations or very long CsS-alone or feared stimulus

‘presentations, rdts and'hﬁmans do'not exhibit as much' fear

studies show us thatuamount of éxposure'to a feared stimulus[.

-

is a crltrcal parameter in the study of the enhancement

phenomenon.

3 ‘. L - A -

Clinical Impllcatlons of Paradoxical Enhancement

;~y

REU Eysenck (1967 1968) has' postulated that the enhance-

.ment phenomenon has many 1mp11cat10d§ *for cllnlcal research.
For example, Eysenck (1967) suggested that the enhancement

phenomenon may help to explaln the gene51s of phOblC dls—~

orders. BHe stated: .

Occasionally phobic patlents are found in whlch the . "?

original, traumatic event is not.;nnedlately followed_
by a strong condltloned fear of the CS, but where
tmasfem:saﬂs'ungnm in time s>ﬂu¢.aqnmneib 2\
" the unreinforced CS does not seem to lead to . - -
. extnmtummbm:raﬂerix>an:ncr&me nltnasemmuty -
' of the conditloned response ‘Again, not ald patiernts
: show spontaneous remission; a fair proportmon elther
remain i1l or even get worse with time, in spite of
the fact that no further reinforcement (palrlng of
Cs and UCS) occurs (p. €3).

! . /

o
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: ' ‘».
éertalnly, experlmental ev1dence for enhancement would help

to explaln these observatlons ' tﬁﬁ# : < _ ;*-
Stampfl and Lev1s (196/}f&eve10ped the “1mp10510n
| therapy. The ba51s of this therapy is that frequent sus~
talned presentatlon of ‘a strong cs: Wthh evokes a strong .

.CR 1eads to qulck extlnctlon of the CR. If, howe\Jr, an

L]

enhancement effect can be shown in humans then the duratlon

- [ . (/

of these CS presentations is crltlcal because, contrary to

¢
. N

expectatlon, under‘some condltlons the fear behav1or w1ll
actually 1ncrease. ‘
'" ‘ Desensitization also involves the presentation'of a
CS, either imaglnally or in vivo. 'Again, the duratlon of

P CS presentatlonols 1mportant, If enhancement is a real
effect.then CS.presentations of certain duratlons woulg
tend to 1ndrease rather than decrease fear behav1or.

| Eysenck (1968) has also pomnted out. that enhancement

may hayve' certarh\\’neflc1al effects for aver51on therapy.

" Noting that aversion therapy c¢an-be regarded as’ creating

- . .8 . '

an experimental neurosis that is not.maladaptivef‘he pointss
out that .this "neurosis" is subject‘to extinctioni Enhance-
ment "w0u1d seem to present us with a mechanlsm which would
counteract extlnctlon, and. lead to a p051t1ve feedback pre-

serving and even‘strengthenlng the encapsulated neur051s'"
. N . . i . ‘ Lo v

{Bysenck, 1968, p. 316). ,
Miller and Levis (1971) have implied that enhance- .

ment' could have effects on the results of certain "analogue
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ARy " studles because of the exposure to the, feared -

stimulys during pretestlng Indeed thelr study showed

thaty certaln duratlons of exposure to the feared stlmulus

\
‘increased avoidance behavior in humans.
b . o ) ‘ . .
The paradoxical enhancement effecé§ if it .does .

-

exist, would seem to- have theoretlcal, practlcal and method-

ologlcal

méllcatlons. . ' , I
l ' B . 0

\ . . o o
.

Purpose df the Present Study . ‘ L

Although there is a resoectable lltemature pertalﬁ—

;Lt }
1ng to tJe phenomenon of enhanceme?t there are many

r

def101enc1es. Probably the most obvious of these deficits °
. .\ LT o
is the small amouht of work done with humans and, although
: ) o , | e .
certain'studieS‘are suggestive, no work has been._done to

actually establish the paradoxical enhancement effect in

humans. | L . ‘ S

Do S o , C ;

Also, most studies have employed avoidance measures
hut few inuestigate the releuaﬁt parameters in a simpler \
paradigm as a more direbtgway to study the acquisitien of »
anxiety. Secondly, studiesxthat,did not'use avoidance
measures.but physiological measures such as h;ood‘pressure~
or the GSR had only one conditioning trial which is not the
usal case in the classical conditioning paradigm. .

The purpose of the'presentfstudy was to establish

. the existence of the paradokical,enhancement effect in

.
B . ! -

a : . -
. .

- 'humans using a traditional classical conditioning paradigm.

b
. >

H
L]

~

\
i
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A second purpose was to deflne the Asaracterlstlcs of this
effect if it did exlst. That 1s, 1s

the relatlonshlp

H '
‘betWeen enhancement and CS exposure curvilinear as reported
‘1’ .
in earller studles, and .is . there a decrease in’ 1atency of

!

the response.as reported earller?
The ba51c strategy was to condltlon students to

respond to’a sllde presentatlon (CS) .by palrlng it w1th

t

Loud whlte n01se (UCS) Immedlately After condltlonlng a
)

variable number of CS-alone presentatlons were glven. At

-~

one week and two week lntervals further Cs—alone presenta-

tlons mere glven and magnltude&and latency of the GSR (CR)
and Pulse Rate (CRY were measured. )

The 1ndependent varlable in the design was the
number of CS—alone presen{atlons after c0nd1tion1ng. 'The.““

dependent variables were the magnltude and latency of the

-GSR a\@fchange in pulse rate durlngvextlnctlon trlals durlng

the two weeks, follow1ng condltlonlng.' It was expected that
the occurrence of enhancement depends upon the number of.

. o~
CS- alone trlals glven after cqultlonlng. Students with

few CS~alone trlals (short exposure) or many CS-alone trials

(long exposure) are expected to extlngulsh normally, whlle

\
students w1th an lntermedlate number of CS-alone trlals are

A%

expected to~have enhanced CRs. . ' ' ‘

Spec1f1cally, enhancement means the strength of the'

CR ‘is lncreased or. malntalned during extlnctlon trlals1

Ry . ' . ° . m‘;’\
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“of unreinforced presentations of the cs; few or many CS:

13

K

It was hyéothesized that: (a) Enhancement of a CR ‘

+ _ occurs in humags follow1ng unreinforced presentations of -

.-~ the CS under cé¢rtain conditions, and (b) the occurrence of

-

CR enhancement is a curvrlinear function of the‘frequency‘

.
. P »

presentations results in extinction of the'CR,vpresentationsl

of an intermediate number result in an enhanced CR.
ST : B _ ) .
© ' METHOD
i 1y . 0 ) -' P
Subjects - S S 4 S L

- The subjects were twenty—five male undergraduates

who were paid $8 for their partiCipation*in the experiment.

The average age of the subjects was 21 7 years, ranging

from 16 to- 30 years. - The subjects were solicited through
- N ¥ L

"_notices posted at cqnspicuous\places around the Univer51ty

‘a

informing them that part1c1pants would be paid

4

. Subjects were given. an information sheet- describing
the conditions of participation. These conditions'ﬁere;

i

(a) the subject was not eligible for partic1pation 1f he .

"had any “medically 1mplanted deVices" or 1f he had "bad or

ag LY

., sensitive ears" Or was currxently seeing a doctor about his o

earsr (h)_the'subject agreed -to wait until completion of

the experiment before'being paid, '(c) the subject agreed

.to return at the same, time, each week for three weeks,

(d) if the subject missed -any of his'weekly appointments,

’

he would not be entitled 'to payment; and (e) if he wiseéz C



Eysenck Personallty Inventory (EPI Form A) v

pand thus unWittingly a551gned themselves~to ‘one. of the five f

~exper1mental condltlons. Grou\s one to three were experl-':

one dld not return after the flr%t ses51onﬂ Replacements .

were found for these subjects by the same procedure out—

Apparatus . |, - oL R ) \t .

Qigitg) transducer and a Beckman Type 9853A coupler. .The - |’

- o - N s . . et . i . ..'14.7( «

R - Y .ot . FARS

pot . ' [ N .o .

to particrpate, the subject had to complete a copy of the ’

“

When a subject agreed to these condltlons and com—
pleted the Ef&, a trme convenlent for partlclpatlon by ': e

the subject was agreed upon and a card w1th the tlme aﬁ@
. \ \\ .4

dates of his app01ntments was glVEQ him. ‘inﬁ SRR
. - Each experlmental session. o: the flrst week wds

assigned a number from one to flve correspondlng to experl—

1 . Y

mental‘condltlons.‘ Subjects selected a convenlent sess1on

"
) . 3°

mental groups and groups four and flve were control groups.,~

'In thlS way a total of f1ve SubJeCtS was assrgned to each Lo

Of the first’ tWenty—flve,subJects who w1shed to". y'_ o ¢

partic1pate, four- dld not return’ for'the flrst se551bn and >

J -

@ . Y LI AN
. . ° r - . o N K [4

llned above.'x '\ - Wt o RN

LI

v

.

' Ty

A Beckman Type R411 Dynograph was used ta record .

(a) flnger pulse, (b) Galvanlc Skln Response (GSR), and

(c) the oCcurrence of sllde-change SLgnals. '. ) ’. t,’ N

A u -
m{ﬁ“(-Flnger pulse was obtained by~means of a Motorola

e




GSR was obtalned through Beckman Blopotentlal Skln Electrodes °
(area ; 0 6 cmz; current densmty 16 7 A/cm ) and a Beckman f

Type 9842_coupler. The occurrences of sllde—change 51gnals,
R ._. i.zi'-whrch had preVLousl; been recorded on magnetic tape,'weré ‘
’f.*: T ?},ﬁ obtalned by connectlng%a third. channel of. thé dynograph to: -
f": p L QB. the output of Ehannel 1 of the Sony Model TC 252 tape re— ft’_'

corder. ° S A ,’,. ,,.'&

» .o -:" . ’ : Y oo ’ =

o . . TQﬁ output of Channel 1 of the tape recorder waE
also connected to a Kodak Carousel Sound Synchronlzer .hf.,~.~

. whlch was 1n turn connected to a Kodak Carousel 800 silde Ca f .
prOJector.' By mhls arrangement, sllde-changes were con- S

",‘. 1 , .' -, .‘ . * '-. T .”-' ‘,

. : trolled by 51gna15 recorded -on t e magnetlc tape R L

P In addltlen,“a second ou%rut of”the tape1recorder

was connected to a Harmon Kardon Model AXZO audlo ampllfler o .‘V“H*'

: Lo P Lo
Lo . *to fﬁrther ampllfy the recorded whlte n01se 51gna1 and feed '
L . @ LT : L

it to a set, of h?adphones. 'ﬂ s, -e' : .L[lf__: o IR

ﬂ o : The Condltloned Stlmulus (CS) in this experlment was

‘z; A ¥ a twd- second sllde presentatlonfof ‘two black c1rcles of dﬁ B

< . . d

equal 51ze, one above the other oh a whlte background The

Uncondltloned §t1mulus (UCS), whlch was also recorded on‘. e

S .magnetlc tape, was a 0. 5 second burst of Loud whlte n01se.
ﬁ;f of 101 dec1bels (db) 1ntensxty (as measured by a. General Ck ':._‘

[

.Radlo sound level meter) whlch was presented to the subject

~ M - -

. e A'.: through the headphones Because the UCS and sllde—change .. .
) o ) .0 s . L j"
¢ .'51gnals ‘were- recorded on separate tracks of the tape,

~'sub3ect could not hear sllde—change 51gnals. When the CS

»t - :and ucs were palred there was an 1nterst1mulus 1ntérval of
. ‘ f N /
¢ - - L, un . . . . KR /.
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_,hand was then cleansed w1th rubblng alcohol and rubbed

';l 5 Seconds, ‘the cs lastlng for 2.0 seconds and the UCS .
‘overlapping the CS for the' last 0.5 secghds. Durlng 1nter-
tria} 1ntervals a'neutral pale.blue)sllde was shown'and~

’ there was'a~Background noise level Qf 60 db. A second

Q
tape, used for CS-alone presentatlons had a background

'n01se level of 48 db Programmlng and tlmlng of .the con-

'-‘dltlonlng events was 1n1tially done us;ng the Psychology

C N
Department Dlgltal computer. ' o
. \

The condltlonlng session con51sted of forty—elght

‘trlals w1th randomly ordered 1ntertr1al 1ntervals (ITI) of

\)

367 40° Or 50, seconds for an average ITI of 40 seconds. - The ‘

first sevenptrlals-were adaptatlon'trlals (CS—alone)Land

**the, remaining fortyfone were acquisition. trials (CS + UCS
. . . s . L. - .

“pairing) which;were‘preséntedjon'a 76 per cent\irregular'

e T . . 1 ’ . :
reinforcement schedule.‘ Unreinforced triads were at posi-

tlops 20, 23, 27, 30, 33, 34, 37, '40, .43 and 46.

The CS alone tape had forty-elght trlals w1th lnter—

o
-—

) trlal 1ntervals 1dent1cal to the condltlonlng tape. ‘There.

i .

were no ‘UCS presentatlons on thls tape.

Ah;'se551ons)were.run in .a darkenedh sound-dampened”
room, 3.34 x 2,13 x 3.05 m (see Figure 1).
. " ) . s . ) .
. oy .3 /" .. .
Procedure BT ?
———np——-—- .

Ea . ot
- N . '

When subjects reported for thelr first session they '

were seated 1n a recllnlng chﬁlr. The subject s rlght

4 .

_--
.
1

N
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L 4. . .
briskly with a rough:towel..'The electrodes were' then - 4

attached to the palm of the subject's hand by an adhesive.

- B * ‘ . . . ¢ .

- cuff. The plethysmograph was then, clipped td the subjebt's
'.rlght lndex flnger, the llghts turned off and 1nstruct10ns .

réad to the’ subject
For the“three experimental groups (X1, X2, X3) the

instructions were: -

Today yoﬁ are going to watch slides and listen to .y
. certdin 'sounds throﬁgh these headphones. ‘I will be
observing your reactions to these Stlmull through
. the polygraph. Relax as much as p0551ble. Do not
. . try to aid or inhibit your. reactions. I will let.
L you know when the ses51on is over. -Any- questlons?

i

Any questlons, except those pertalnlng to the

»

actual nature of the experlment, were answered. Then the . -@

polygraph tape recorder and sSlide prOJector were’turned

)

on, the headphones placed én the subject and the session
begun (CHART SPEED 5 mm/sec and sen51t1v1t§ adjusted to
get the clearest 51gnal from the subject)

All,subjects in theﬁthree erperlmental érdups
received the same -sequence of conditioning trials. dnehz
hundred and twenty seconds after the last trial on this
tape, Group X1 was presented W1th the CS—alone four tlmes,. g
Group X2 was presented with the CS-alone twelve tlmes, and
.Group X3 was presented with the CS-alone thlrty tlmes.

The 1ntertr1al 1ntervals were the same as during condl-
tlonlng. Since each CS—alone slide presentatlon lasted
) o

2 seconds, Group X1 was exposed to the Cs for a’ total of !

LA

.~ . . . ‘ v B N

OV



8 seconds; Grouﬁ X2 was exposed to the -CS for.a total of
24 seconds,

of 60 seconds durlng the immediate postcondltlonlng perlod.'

4
+

"ing

" . turn the projector on again.
your reactions to these stimuli through the .poly~"
Do not try to.-

raid or inhibit your reactions.
know’ when the session is oqver.

‘/v

and Gz:oup X3 was exposed to the Cs’ for a total

The f,lrst control group (Cl) was read the follow-.

J.nstructlons.

Today you are going  to watch slides and listen to
First, you -wili

sounds through' ‘these headphones.
watch slides and then I will turn the projector
off and you will hear only sounds. Then I will
I .-will be observing
graph. Relax as much as poss'lble.
I will let you ..
Any questions?

'

Questlons were answered as before and the same.

+

general procedure was followed as with the experimenta‘.l

4'.groups,. However,‘
the UCS but saw no CS'(bec'ause no CS
there were ten CS-on‘ly trials oh the
counted during that perlod when acs

_ tered.

4

.Consequently, the ITI was an

rather than 4(5 seconds)

-

recelved four €S- alone presentatlons,
' twelve cs-alone presentatlons,
- thlrty CS—alone presentatlons .

grodp.

: I\ °

was admini stered and’

tape#

average of 60 seconds’

T

two subJects recelved

no trials were

-

after ,the seveh adaptatlon trlals, 'the

was usually adminis-

Al

manlpulatlon of the experlmental groups, ‘two subjects - .

and one subject recelved

slide projector ‘was turned off so that subjects could hear

Two mlnutes after the last trJ.al

.‘the slide projector was turned on and; to 'control for -the .

19

-

ThlS was a- UCS-only control ,"'

L]

N

R S
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’

, “each session (CHART SPEED = 2.5 mm/sec, sensitivity

T gu strons_a%swered and payment nadel

»

The second control group (C2) followed the same
general procedure as’ the other groups :except no- reference

to sound was 1ncluded in the instructions, They were
. ¢ ' .

,'informed that, "Today YOu are going to watch~slides." \For_.

thls group, the CS -alone tape was used and after forty-

eight presentatlons, two subjects were given four addltlonal

trlals, two-subjects twelve addlt;onal trlals, and one sub—

ject given thxrty addltlonal trlals, agaxn, to contxol for"
the‘experimental,manlpulatlon. This was. a CS-only control
group. ) ‘ EE o o
| After completion of the session,’the'apparatus was
turned off, the 1lghts turned on and the subject was
detached from the polygraph He was thanked and remlnded
‘of his app01ntment the following'week.. ‘

- o

For the second and third sesa?bns the same procedure
L4

-
u

“was followed for all groups. Each subject was attached to

——l

. the: polygraph as before and told that, "Today you are

\}
going to watch SlldeS~" The CS—alone,tape was uaed and _ .

thirty CS-alone presentations were given to &dll groups at
. < .

. adjusted‘to'get‘the cleareet signal:from the subject).

"After the final session, subjects were debriefed, any.

®

The flrst session lasted about 55 mlnutes and the

2

‘second and thlrd sessions about 25 mlnutes each. :The AL

exPerlmenter sat~qu1etly,beh1nd the'subjects during each
, ' v L o ' ] . IR

.

Vidh et

¥



W

session to cope with any unforeseen problems.

.

The dependent measures-in this study.werethé magni=-

tude and latency of the GSR and change 1n pulSe rate.
Magnltude is deflned as.-a change in base’ level whlch
1ncorporates zero response. That is, if there is no

response, a score of zero is averaged w1th the magnltude

L]

N scores_on other trlals_on'whlch there was a response. For
a response to be counted, therefhad'to be a change of 'at

_least 100 ohms between 0.9 and 5.0 seconds after CS onset.. -

: - r -
Latency was reco,ded as' the time between CS onset and
résponse onset, - if one occurred. The pulse rate change
., score was the dlfference between the number of flnger

pulses .recorded in the 10 seqpnd 1nterval precedlng the CS

and-the number’ of flnger pulses recorded durlng'the 10

. second interval immediately ollowing the CS.

. ... .. - ResuLTS . -
. O

Group Characterlstlcs

PR The mean age for Group x1 was 22 years, for Group

X2, 20.8 years, for Group X3, 18.8 years, for Group Cl,

23.8 years, and for Group C2,-23.2 years. The group~di£—"'

ferences were significant (F(4, 20) = 3:465, P <-.05, see
-nTable 1) Group X3 was younger than the control groups’
“ -

(Cl .and C2), but none of the other dlfferences were 51gn1f—

,‘1cant (Duncan s Multlple Range Test, see Table 2)



, . ©22
' - ““" ‘ I . ‘. ’ B
. . ~ ' L i
X ‘'« TABLE'l - '
" .ANALYSIS OF VARIANCE: .
AGE OF STUDENTS .. - - :

. R . o
Source 88 ., ags MsS F
Between Groups 79.84 4 ..  19.96 .3.465*
Within Groups ' 115.20 - 20 | 5.76 C -

" . Total . . 195.04 24 .

-

Sy

' TABLE' 2 ‘\ .

r .

- .. k) o ! B LT N
YDUNCAN'S MULTIPLE RANGE .TEST  OF DIFFERENCES . - *'-
" BETWEEN AGE SCORES IN THE -FIVE GROUPS

[}

o

GROUP -

@

A x2 %3 shortest significant

23.2 22,0  20.8  18.8 range .p < .05% _

€1 23.8:°0.6 1.8 2.0 5.0%0 R, .=.3.172
Lc2 ,23.2 1.2 2.4 4.4* 'Ry, = 3.334
xi 22,0 , 1.2 3.2 . R, .= 3.420°

X2 | .20.8 2.0 R = 3.495
| : n ,



'Adaptatlon Trlals

. of variance were performed on an IBM 360 computer using the

,Balanova 5 (1968) computer.program.

. . . . .
[N M . ‘s

" The meap score on’ the Extraversion scaleof the EPI

for Grcuﬁ.xl wes’li.z, fcr Group X2, 11.6, forJGrcup x3,‘12.2,

for Group Cl, 12.8, and for Group C2, 13.4.. On the Neurot-

icism scale the mean scqre‘for~Groub‘Xl was 6.2, .Group X2,

14.2, Group X3, 11.0, Group Cl, 7.6, and for Group C2, 8.1.

Oon the L%scaie mean scores for-Group X1 were 3. 2, “Group

' The group dlfferences on these scales were not sxgnlflcant

yleldlng F ratlos (4, 20) = 0.218, 1. 786 and 1.888, respec-

4 Al P ]

tlyely (see’ Tables 3, 4, 5 and 6) . . _ ,

’

 All subjects in all groups received seven adaptation

- trlals at the beglnnlng of the flrst session. A Group (5)‘x

Trlals (7) analysls .of variance ylelded no 51gn1f1cant

Group differences for- either’ magnltude of the GSR,.

-,

F(4, 30) = l.34,'p >..05, or change in number of Finger

Pulses, §§4ﬂ.20) . 1.52; p > .05. A_signif}cant Trials

effect, F(6, 24) = 2.65, p <.05, was found for the magni—

tude of the GSR (see Tables 7 ‘and 8) The magnltuﬁe of the

GSR decreased steadlly durlng the a&mkatlon trlals (see

‘Flgure 2) . No Trlals effect was found for Flnger Pulse .

(F(G, 24) ; l 44, R > . 05) . These .and subsequent analy51s

1 -

' X2,‘3'0 Group X3, 1.2, Group Cl, 1. 0, and. for Group C2, 2‘0;

Y
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TABLE 3

ANALYSIS OF VARIANCE: .
EXTRAVERSION-INTROVE‘RSION SCORES (EPT, FORM A)

. Source & : ss . wafF . MS  F -
Between Groups = 15.76 4 - 3.94 - 0.218 ns -
Within Groups " 360.80.. 20 18.04 .

Total . 376.56 24 R
e 7 l
. ’ Y

Ty . © TABLE 4

: ANALYSIS OF VARIANCE'
NEUROTICISM—STABILITY SCORES (EPI, ~FORM A)

it

. Source .. . .88 . 4F  MS

' _Between Groups ~  194.16 ., 4 ', 48.54  1.786 ns .

‘Within Groups. 543.60 . - 20 .27.18

‘Total . - 737,76 - 24

o



TABLE 5

+ 25

o SANALYSIS OF VARIANCE: N
. LIE SCORES (EPT, FORM A)
source - . . 8§ . dF " Ms F

1

Between' Groups ' 20.24

. Within__. Groups .- . 5360

4
20

5.06 1.888 ns
. 2.68

]

" rotal - - 73.84 24

A | TABLE €'

. "' ‘GROUP MEANS ON E, N AND L~SCALES -

.
. “
[

>

-

GROUP,

Scale B X1, -~ X2

X3

rol R t5

E ., - .. 11.2°  11.6
I.q' ‘ - . }6¢2 -.‘ ' 14".'2

L. . - 3.2 " . 3.0

" 12.2

'11.0

1.2~

12.8  13.4
7.6 . 8.1
1.0 . 2.0




' TABLE- 7

SUMMARY OF ‘ANALYSTS OF VARIANCE:.

-~

—-

L4 .

26

- *'MAGNITUDE OF GSR (kohms), GROUP x TRIALS,. ADAPTATION'

.Source ss ar MS F
 .":Group§ (G) 841,403 4 <\\2lo.351" 1.32311 ns
iy | /3132.29 20 156.615° -
© rrials (m), 403.805 6 67.3008  2.65545%
“exrt ,  405.06 24 ’16.877 0.6659%935§
TxS 3041.33 120 - 2s.3444 . s
S _ S
*p < .05, i o
v - K
, A ~ TAELE. g .
. SUMMARY OF ANALYSIS oE'VARIAﬁéﬁ: ' .
'FINGER 'PULSE, . GROUP x TR_IALS , ADAPTATION .
'iSOpfce:- 88 :dff . MS' F .
. Groups (Gil_ '20.1485 4 5.03713 " 1.52377
s oL 1 66{l142 . 20 . 3.30571 .
Trials () . '° 17,2343 6 - . 2.87238 1.44656 ns
G xT | . s3wgsi2 .24 2.21047 1.11321 ns
T xS \;,., - 238.279 - 120 1.98566 -
| ~ S

R
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Ev1dence for CondJ.t:LonJ.ng C L

- Y
To determJ,ne .whether condltlonlng had taken place

- -

in. the’ experm;ental -gro,ups, the magnitude of the GSR durlng

unreinforeed triale of. Session'one was ‘compared to 'tJhe

. magnltude of the GSR on the _same- trials: in the CS—-a;Lone
(C2) control group. _ 'I'he one-way analysis. of variance’ was .
..,not srgn:.flcant (F(3 16) = 2. 81 p°? .05) (see Table 9).

! .However, usmg the Scheffe test for a Rﬁ. comparlsons
(Ferguson, 1966) , a 51gn1f1cant dlfference was 1nd1cated
.between the experlmental and control groups (F(3, 16) = 3
tr:.als,' was 4. 268 kohms, for Group X2, 4 402 kohms, for
Group X3, 10. 432 kohms, and fof Group C2 1372 kohms. -

: AN

Further ev1dence of cond:.t:.onlng was sought by com-

-8
paring GSR magnltudes and Pulse Rate changes observed in -

the flrst block of fn.ve extlnctlon trJ.als’ J.n session two. .

The group dlfferences were s1gn1f1cant for GSR magn:Ltude

§ -
(F (4, 20) 3 87, p < .025), but not Pulse Rate change

"(E (4, 20) = 2. 80 p*> .05) (see’ Tables 10 and '11),  The

mean GSR - magnltude for thé control groups were shown to be

dlfferent from the exper1menta1 groups x’nean (F(4, 20).= 7.33,

Ll

P < .Ol Scheffe test for a priori comparlsons) " The mean

.GSR magnltude :Eor Group X1 was 7. 02 kohms,. for Group X2, . )

\

.8.98 kohms, for Group x3, 17. 4 kohxhs, for Group“Cl, .5, 88

kohms, and for Group C2 2 12 kohms. '.' L.

~

p_< -.05).. 'I‘he mean magnltude for Group Xl, on the probe .

P

3,

~
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TABLE 9

ANALYS IS OF VARIANCE.

: MAGNI'I‘UDE OF. GSR (kohms) W PROBE TRIALS SESSION l

"\, Within

. 412467

<<— e
'Sburce- 'SS: ' §:° RS 1 T o MS- A -
" Between |- 217.54 . 37 72.51 2,81 ns

16T 7 25079

" Total

630,21 . . . 19 .

)

3.

TABLE 10"'

= -

ANALYSIS OF VARIANCE'

i -~

MAGNITUDE OF . GSR (kohms), FIRST BLOCK OF ‘

FIVE TRIALS. (SESSION 2)

]

" Source

ss . . 'dF Ms'™ - F

o v, . N o~

Between -

Within

648.441 4"

Y

+162.110

835.862 . - 20 41.7931

Total

1484.303 - -, 24 . - .

*E"‘(‘-

o
)

P

';.O‘ZS. - o ,:".;,

TABLE ll

- &

ANALYSIS OF VARIANCE,

FINGER PULSE, FIRST« BLOCK -OF FIVF/‘I‘RIALS (SESSION 2)

- Source

ss . .. dF,‘ -Ms' - F

Between

Wlt'hn.n

' 47.3600 4 . 11.8400

— . > N N N

4.21999 ,

84.3999 . ° . 20

?otal

131.7599 - . .24 - .

3.87888%

* 2.80569 ns -

fe

e T C
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EV1dence for Enhancement ’ .

2

0 )

oo T30

It was predlcted that durlng the CS—alone presentav'

_tions of se551ons two and three, Group xl, whlch received’

four CS alone présentatlons after condltlonlng, and Group

~ N, b

X3,'wh1ch recexved thlrty CS-alone presentations after con—.

: dltlonlng, would extlngulsh.normally, whereas Group X2,

whlch reqelved twelve cS-alone presentatlons after'conga—

tlonlng, would enhance.

&
v

Slnce a 51gn1f1cant group)dlgference was found for

-

the magnltude of the GSR durlng the flrst flve trlals of

‘session two and 1t was establlshed that the exper1menta1

u .r

: groups dlffered from the control groups, a, comparrsOn of

C}the means’ of the experlmental groups was made. Inspectlon

l

b

of the means shgwed that Group X3 was apparently respondlng“

a posterlorl comparasons showed that thlS dlfference was

: "s;gnlﬁacant (F(Z, 20) = 7. 11, p < .05) ‘The mean for- Group

.X3 was. lﬂ 4 kohms, and for Groups X1 and X2 comblned, 8. 00

-

kohms.

. .
g 2 . o

% _: T & . \‘
To. further 1nvest1gate the characterlstlcs of
. ' e
-respondlng durlng the two extlndtlon se531ons comparnsons j

were made for GSR- magnltude betWeen groups in each extlnc—

4
' P T

tlon seS§sion- and for each flve-trlal block average (i. e. a’

CGroups (5) X Se551ons (2) X Traal Blocks (6) analy51s of;

varlance, see Table 12). A. sxmllar ana1y51s was made for’

uchange in Frnger Pulse Rate (see ‘Table 13)_, . 5

L] N L] -

’ °
HIN .

;P ata hlgher level than Groups x1 or xz.. §cheffe s test for:

a

-

- '
P T R
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TABLE 12

. SUMMARY OF ANALYSIS OF VARIANCE:
MAGNITUDE OF GSR ‘(kohms),

GROUPS x SESSIONS x TRIAL BLOCKS

. . .. ' :

~

IS

Source: ) Ss | . ar - MS

4

E.

L M— -
¢

_Gréups- (6) .-  1677.19 4. ° .419.298.

s, | 4339.97 20 . 216.998

dessions (S) 3§8.367 1 ', 388.967

“WxG . 285.69 . 47 . 71,422 .
Sx'S . A 934,98 20 -+ .46.749
. Trials (T) ' 548,222 .5 '109.644 .-

TxG - /358.%1 . 20 - 17.931"

Txs . 1053.37 . 100 -  10.534

S xeg 2. 29.36 5 ! 5,872
SXTXG- 319.24 20 -.  15.962"

SxTx$§ 1231.77 - 100 - - 12,318

1.93226 ns-

8.32029*%*%

' 1.52777 ns’

10.4089%*

1,70219%

':476709-ns .

1.29587 ns .-

*P <05, ‘
**p < "010 ’ * ﬁl‘..



TABLE 13

SUMMARY. OF ANALYSIS .OF VARIANCE: _
. . CHANGE IN FINGER PULSE, .’ 4
GROUPS x SESSIONS x TRIAL BLOCKS

"Source .-

32

85 arF

- MS

g

"Groupé,(G)

s ..

;Sessions'(S)

s xa.
S xS
Trials (T)
x @

x S

=]

P

x T

w wm..tn 1

A}

217.179 4

- 364.531 20

. . 40.3331 1

63:033 - -, -4

141.80 20
8.58664 , 5.

108.579 20

873,647 - 100
31,6267 5.

< 54.2948
18,2265

'

. 2.97888*

40.331. . . 5.68873*.

15.758

7.09-.

1.71733 -

5.42895

'8.73647

-6.32533

2.22262 ns |

0.196570 ns .
0.621412 ns

1.04657 ns

. . . 4, ;, : ' - , . -
xT x G .164.81 20 . 8.24030 '~ 1.36341 ns
X T xS .. 604.39 . 100 6.04389 R

f e . L] 1
Co-i*p s 0500
54

. v
g _

. 1
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Significant main effects for Sessions and Trials-and

L a 51gn1f1cant Trlal Block x Group 1nteractlon was found for Y

" the’ magnLtude of the GSR.- . The magnitude of_the'GSR
’decreased from the second session to.the.third’session and A

also decreased across the six Trlal Blocks (see- Flgures 3

and 4) These results would seem to reflect the extlnctlon

I

‘effect where "the gradual, weakenlng and eventual dlsappear-
ance ‘of the CR . ... ocdurs if the CS is repeatedly‘pre-
‘sented w1thout relnforceﬂent" (Klmble, 1961, P 325$ The
51gn1f1cant 1nteractlon may be accounted for DY the experl-
mental groups' gradual decllne\;n re5ponse strength
;whereas the control groups do not show thlS debllne.:~

'

For Flnger Pulse, 51gn1flcant ma1n effects were '
‘_found for Groups and Sess10ns. Duncan S Multlple Range ',
Test was appliéd to the group means'of se551on two-and

','se551on three.‘ It revealed no group dlfferences durlng

se551on two, but durlng SeSSlon three Group x3 was 51gn1f1-‘q

cantly dlfferent from all other groups, "and Group x2 was
.slgnlflcantly dlfferent from Group c1” (see Tables 14 and
‘i@). Inspectlon of Figure 5 .indicates that the mean Pulse

Rate change for Group X3 was higher durlng se551on three
¥ : )

-than. the Pulse Rate change of. the otHer groups.k
. | - .
Extlnctrun R '

o .
e 5

‘The crlterlon for extlnctlon of the exper@mental

-

xgroups was two consecutlve trlal blocks, 1n any SeSSlOn,

’

-

FE .
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’

FIGURE 3. ' Magnitude of. 1GSR (kohngs)'forj'gujdxjps duriﬁg trial“ blocks of " session 2.
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" FIGURE 4  Magnitude of. GSR (kohrhs) for groups during trial blocks ‘of session 3, .
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‘ _ TABLE 14 . i
" COMPARISON OF GROUP MEANS OF CHANGE IN
' FINGER PULSE RATE (SESSION 2) ° C

4 .

GROUP e
: X . c2 Cl. X1 Shortest significant | -
Group ' Means - -0.27 -0.27 '-0.71 -0.94 rangel p < .05%

.X3 0.57 . 0.84 -0.84 . 1.28 1.51

28 1.5 Ry = 2.07
X2 -0.27 S0, 0.44 0.67 Ry-= 2.17. .
! ’ ' - ! 4 v . N
C2  -0.27 ) 0.44 ~ 0.67 R, = .2.23°
¢ -o0.71° - . 0.23 R, = 2.28
.‘ 'lDu.néarl;' s Mult.;'Lple' ﬁange Test, .

TABLE 15
~.'. . COMPARISON OF GROUP MEANS OF CHANGE' IN
FINGER,PULSE RATE (SESSION 3) . o

. : . GROWP - P B Y. :
e oM @2 Sl shortest significant
Group  Means -0.81 -1.11 -1.61 -2.84 rangelp < .05*

X3 1.07 +°1.88% 2.18% 2.68% 3.91% R, = 1.79

X2 -0.81 . . - 0.30 '0.80  2.03% Ry = 1.8
XLoo-1,11 0.50 ~°1.73 - R, =- 1.93
c2 -1.61 [ AP ‘Rs = 1.97

' 'lDu,ncan's Multiple Ranged-Test. .

-
’
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when the ‘group's mean magnltude of GSR respondlng was

,equlvalent to, or less than, the group mean on the last of -
the adaptatlon trlals. These group means, for Group X1, X2 .

and X3, were, respect1Vely, 5.24 kohms, 2. 88 kohms and 2. 14

kohms,

- 4-shows that Groups X1 and X2 extinguish‘dn Trial Blocks

AY
.

V.trlals 1f 1next1ngurshable responses’ occurred. Ana1y51s'of'

Latency -

5 and 6 of session two}'that is,'after twenty.CS—alone

presentations.” Group X3, however, does not meet this

. \
1l

criterion in -either séssion two or session three during

lsikty CS-alone presentations.

It was expected that latency would decrease over

thlS dependent varlable uSLng a Sess1on (2) ' Trlal Block (6):

x Group (5) ana1y51s of varlance, however, did not yleld

_any sngnlfigant mafn,effects, but did yield a signifioant'

Trial Block x Groupinteraction (E(20, 100) = 1.68669,

. #
P <-.b§, see Table'lﬁ). ThlS 31gn1flcant 1nteract10n

reflects .a general latency 1ncrease 1n the condltlonlng

.

f groups w1th relatlvely llttle 1atency change in the control

N

.groups; As with a similar 1nteractlon for hhe magnltude of

‘the GSR, these results would seem to reflect the extinction

effect. ' e

. \.n .l . A. - . , ‘..
Using these critekia, investigation of Figures 3 and

Lo
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L o ' SUMMARY OF ANALYSIS OF VARIANCE: -
| s ' LATENCY. OF GSR.IN SECONDS, .

SESSIONS x

-

TABLE 16

\

S TRIAL BLOCKS x GROUPS
] v 1 | . i
ce Source - SS ,dF -MS F

Sessions (S) . .3.18888

-7 8xG 12,1714

- s'x 8§ \ . 40.8593

- Tridls (T) . 7.34713
L Tx G ©4-31.4431
T x S o 932096

.,
AY

Groups (G) 36. 2852 )
.. 8 | . 126. 901
- 8 x”T

SxT'xG 17,7694

2.04556

7
1

4 .

20

20
100

4-.

201
5

20

3.18888

3.04286 .

2.04297

"1.46943.
1.57216 .
, }

1.56090

1.48943 ns.

s

1.57648 ‘ns

1.68669%

932096

' 9.07130
" 6.34503
©..409113 .

1.42967 ns

<'l'ns

. ..888472 - 1.12984 ns

" SxT xS 78.6372 100 .© .786372 © .
T .
“ *p ‘< .V05. . P .
R - X s
i
! v .
! "f\,' . )
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"~ DISCUSSION:

It is usually found that extlnctlon trlals decreaser
‘the strength of a CR to a CS (Klmble, 1961, p.

dox1cal enhancement is sald to have occurred when .the

324). Para-

uopposite<is found, i,e., extinction‘trials increase, or

a

'malntaln, the strength of the CR.

—

The results of thlS
experlment prov1de partlal sunport for the ex1stence of the_

enhancement phenomenon.

P .
- - B 4

.

It was predicted that the group which received the
: < .
1ntermed1ate number of C5-alone presentatlons after condi-

'tioning (Group.XZ) would.show-enhancement. " Though this

- prediction was not verified, thefgroup'With the greatest
' number of‘Cs—alohe~presentations (Gréup X3), which'usually- \f
. would be expected to show 1ess respon51veness to the CS

.durlng extlnctlon trlals, did, in fact, respond with greater
fStrenéth both'on’measures of GSR and Finger Pulse.

v -

thlS group's GSR to. the CS does - not ext1ngu1sh after 51xty
'CS—alone trlals, whereas the othér experlmental groups

.'extlngulsh in se5510n two after about twenty trlals.

These results, taken together, would suggest that

'Group X3 is respondlng dlfﬁerently from the other experlmental_

o ’ o
groups. It is malntalnlng its respon51veness to ‘the CS (1 e.,

B

- responses are stronger than, at the precondltlonlng level) when

it is the group in‘which least responsiveness islexpected'and ,
P L ) ‘ % , - ST
,:this,'by\definition, is the paradoxical enhancement.effect.

N P

In addition,
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; Though subjectsAwere randomly assigned to experi-

mental and control .groups, the enhanced'gfoup was slgnifi—

.cantly younger:than'the'control:groups. This is most

likely an irrelevant difference, but some consideration is

-~

. necessary because it is the'group“that enhanced that differs-

[

and 1t could possibly be construed as a confoundlng varlable

)

. accountlng for at least part of the ébserved effects. There

are two arguments agalnst thls, Flrst, ‘the enhanced group’

-dld not dlffer in age from the other experlmental Broups.’

o

:and, consequently, comparisons between experlmental groups,.

K
whlch were germane to the enhancement hypothe51s, were made

-

on groups which dld not dlffer in age. ‘Secondly, and more .

) 1mportant,.the groups are not dlfferent on: the personallty
dimensions of the EPI whlchhavebeen shown (Franks, 1956)

to he related to condltlonablllty. b B T

It was hypothe51zed that if enhancement occurred

" there’ would be a correspondlng decrease 1n the latency of

[

the GSR to the CS. This predlctlon was’ not conflrmed, the
resultS'appearing to reflect an“extinction.effect. Though

no explanation céan be offered at this time, it seems posé

-'sible that this variable may be affected by the strength
'of_the UCST For example, Campbell et al. (1964) report a.-

shift in latency However, the UCS (temporary lnterruptlon

of resplratlon) in their study would appear to be much ‘more

traumatlc than a half—second .loud burst of, white noise,

whlch was the UCS 1n thlS research. Future research in
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this area may show that with much stronger unconditioned
. . . s - , .

' stimuli, latency becomes a-relevant, and significant, depend-

. ent variable.

)

A second llne of 1nvestlgatlon, regarding the curvi-

llnearlty of the paradoxical enhancement effect, could be '
s

;nelther supported.nor rejected Previous studles have

‘shown” that short or long exposure to the CS led to extlnc—.

o o~ -

tlon, whereas lntermedlate exposure to the CS led to

.enhancement. In-: thls study, the group w1th the longest
exposure to the Cs enhanced._ Thls may be'explarned'by the

fact tﬁat! with no previous work in the area wlth humans,

' frapéncy”of exPOSure to the Cs was déqlded upon arbitrarily.

Future, mork shouldiCOncentrate on juét.what exactly conSti-
tutes "long," "short“ or intermedlate"‘exposure for human
subjects by rncludlng groups w1th more than thlrty Ccs- alone-

presentatlons.

The results of thlS study suggests that a paradoxlcal

enhancement effect ex1sts 1n humans. The 1mpllcatlons of

thls effect have been c0ns1dered in the 1ntroduct10n and
/ 1 .

‘ only a brlef mentlon‘w1ll be made here. -~ -~ - - .

’; It has- been suggested by EySenck (1967, 1968), that

‘theemhancement phenomenon may help to explaln the genesrs

of phoblc disorders. That lS, post—traumatlc exposure to\

a Cs- alone is sometlmes suff1c1ent to develop a fear (CR)

hd . . . e

over a,perlod of time. ‘

) .
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' Secondly}- the two most popular behav1or therapy

. models ‘for use w1th phOblC dlsorders, 1mp1051on therapy and

systematic desen51tlzatlon, both 1nvolve 1maglnal ‘or 1n v1vo

¥

presentations of the-CS It would be wise at’ thlS p01ntuto

'~‘//I - . “yaqg v

.

con51der the duratlons of these exposures as 1t appears that

Lt . . P 1
', some’ duratlons of exposure could hlnder rather than hel%

treatment. Indeed, Rachman (1966) and Rachman and Teasdale
) .

" (19%9) have reported that in. some floodlng procedures the

anx1ety to the feared stlmulus is actually worsened Watts

(1974) has neported differentlal'response to treatment in

e - ’

,systematlc desen31tlzatlon dependlng on the duratlon of

-
t

lmaglnal presentatlon of hlerarchy scenes.
Thlrdly, 1n those behav1or theraples whlch rely on !
creating‘new responses whlch are not maladaptlve {e. g.,

averslon therapy) knowledge of effectlve duratlon of cs

r

exposure could help us to create. stronger and longer last-

i P . -

ing responses. L ' - ., o

- A More 1nterest1ng than these p0551b111t1es a the

moment,-however, is the actual experlmental lnvestlgatlom

of thé'enhancement phenomenongltself. *Thaugh thlS'study
. . - N ". . P ) . . \. :
suggests the existence pf an’ enhdhcement efféct, many ques-

tlons are unanswered and many new questlons are posed. =W1th

regard to the GSR one must coh51der whether latency, as

~
N .
-~

found 1nc1dentally in prev1ous studles, 1s 3 sultable 1nd1ca—"

tor of enhanced respondlngw aAs” prev1ously mentloned, very l

.

intense, traumatlc UCSs may be . requlred before a Shlft in

1

B3

t

1

¢
.

e et
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: these parameters of response, for

determine whether a response w1ll extlngulsh or enhance’

-:rnd1v1duals. These are certalnly toplcs worthy of 1nvest1-

_gation.

" of Cs eXposure!was indirectly varied'b& varying the fre-

',hquenCY“of,CS_présehtations.' Would-similar,“or more

. s - 44
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) . - * .
- v

‘latency occurs durlng,unrelnforced trlals. Also, one must:

'.cons1der~the other parameters of the GSR and to what extent

v 7 5 -

(example, duration and

recruitment are subject to enhancement. It seems reason-

’

.able to hypothesize that an énhanced fear respOnse would !

© L

\ .
last longer and take less time "to reach a response peak

@

than one that is less fearful and readlly extlngulshed
The curv1llnear1ty of the effect is another area- of concern.7.
N r* - i

Flrst, 1f the effect ex1sts, is there,‘ln humans, as in

oo P

D . . . o e

animals, a curVLllnear.relatlonship between. the occurrence

of an_ enhanced CR and the frequency of presentatlon of the

CS-alone?. if so,'what are the upper and lowef llmltS whlch

—

mhis question, in particular, would seem to be cruc1al to

S

.our understandlng and even the demonstratlon of the effect
It may also be. observed that ‘there are no general lelts,

but that’ enhancement occurs at various p01nts for ‘various—

4

s © .
! At a more’-experimental-level there,are some questions.,

, v

‘which would seem to‘be‘worth'asﬁing. ‘In~thisfstudy, dpration

»
'

°

conclu51ve, results be'observed‘if 1nstead of varylnq

frequenc1es, groups.were glven only one CS presentatlon of

'
. ' . R : ’

.d‘



'va;yiné dufatidns? .Then_aéain,'if‘the phénomenon of
,:enhancement'occurs in humans in'a maladaptive way, howj .
e e Iy . . . L
shall me'deal\with these responses? and againfggre there': ‘?z ..
‘ perhaps, tQ';efscnality |

|

dimensions which make some individuals susceptible to the’

individual differences related,

enhancement‘effect‘and others not?
é -

'Indeed it soon becomes apparent that enhancement ls"’

o

-

e

.
h

a very complex and llttle understbod phenomenon ‘which has' . . -

'many theoretlcal, practical‘and methodologlcal lmpllcatlons.

Thls study has suggested the exlstence of an. enhancement L

effect in humans. However, it 1s‘read11y seen that thlS

.

effect'poses a g;eat number,of 1mportant questlons. Until .
r . . N * . R - ) X . ‘ . . » ) .
'more is known, immediate-research in this area should gon- -

'centrate\on establlshlng the 1mportant contributlng varlables
- to paradox1cal enhancement and on deflnlng the characterlstlcs S, H

L] . . . .

" of an enhanced response. -

(N : . \ . . » . . . . .' . PR .
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