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PHOBIAS: PREPARED LEARNING OR SELECTIVE ATTENTION?
Alastair J. ‘Younger

It has recently been suggested that human phobias, because of the

"selectivity of phobic stimuli, their high associability with aversive

events and high resistance to exti:iction, may be instances of
"prepared" fear conditioning. The present ’investigation represents
an attempt to explain "prepared" fear conditioning in temms of

-

_ -~
physical and experiential characte;istics of the CS. Four experiments

were conducted utilizing the CER "(conditioned suppressién) paradigm

v

as a mea;sv:xre of the associability of a neutral CS and an aversive UCS,
using hooded rats as subjeéts. Examination of, the physical charac-
teristics of the CSinvolved manipulating auditory st:}muli according
to criteria sufficient to arouse approach or withdrawal in neonate '
vertebrates (cf. Schneirla, 1965). Manipulation of the experiential
component of the 'CS involved presenting the unreinforced CS. for 4 or
20 triads prior to c?étdltlonmg Results indicated no differences
1n conditioning or extinction rates between approach or w1t_hdrawa1
stimuli, except when preceded by a difference in orienting response
and only after the fewer (4) number of pre-exposures. These findings

v . . )
suggest the importance of the attentional value dr salience of the

CS, and its intéraction with the organism's experience in effect o
fear conditioning. The implications of thetdemonstrated salience -

familiarity effect toward an understanding of the "uniqueness" of

'phobic avoidance learning weré discussed.
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‘ / *  INTRODUCTION 4( .
A ' 3 . . 3
Phobic disorders have been described as "episodic, often * . N

. . »
‘chronic,l disorders in.which the predominant featurs is persistent

.ygldance behavmr, secondary to irrational fears of a specific

objec;, activity or situatim" (DSM-111,.1977, p G-1). Behavioral

&-
explanauons of the acquisition and maintefféince of phobic behavior «

have typically made use of a two-process, fear mediation model -

’

According to this approach, the pairing

Y

' of avoidance learning.
of a neutral stimulus with an aversive event causes that
stimulus to-elicit a classically conditioned fear response, .

¢

/ which maintains # instanéntal avo:.dance response. Successful ' |

, e§cape from the conditioned stmulus, and consequent avoidance
of f}xe' aversive event, is reinfofced t'hrougf:xe ebimination of
* the fear response (Mowrer, 1947, ;9730; Rescorla § Solomon, 1967).
S "I‘he applicability of th{B\m‘odel, as a description of phobic
. Q qbehavior',: becomes obvious iﬁ it is assumed that the presentation
' | of the phobic stimulus, which in itself is ‘genera'lly unt.hreatei;x-

ing to a non-phobic individual (hence the "irrational fear"),

elicits fear which typically leads to an avoidance response.
, o Although this model of fear and avoidance learning would

appea'u‘ to ac%unt for a general d,e-scriptim of phobic b,ehavio?,
it is the opinion of several authors that it serves as an . :
imcomplete analogy (De Silva, Rachman, § Seligman, 1977;

P . ' - 58
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Ohaiin, Eriksson, § Olofssn, 1975; Chman, Erixon, 8 Lofberg, ~

1975; Ohman, Fredrikson, Hugdshl, ‘% Rimeo, 1976; and particularly
Seligman, 1970, 1971; Seligman & Hager, 1972). These authors
describe three characteristics of human phobias :du/.ch they uin- ‘
tain cannot be adequately accounted for by traditicmﬁ behavioral |

Q

explanations.

Sexious doubt has been expressed over the assumption

that any "neutral” stimulus, when paired .with an aversive event,

catifcome to elicit the fear respomse. Seligman (197]) believes }hat
this asgumption _éontrary to what is known about };man phobias.
> Phobic stimuli ‘appear( to comprise a select group of "potentiall);"
harnful fy;imli (Marks, 1969; Seli»gmﬁn, 1971) . Although stimuli
such as ci;gs, snakes, or heights may come to elicit phobic respon-
.ses, it is rare that more harmless stimuli such as chairs, plants,
or lazbs serve as phobic stimuli (Seligman, 1971). Thus, the
selectivity of phobic stimuli would appear to run contrary to a
theory of'cmdip_z.ox—ling.postulatﬁg stimlus equipotentiality

(Ghnan et al., 1976; Selignatf, 1970,%1971; Selignan & Hager, 1972).

The second area of coni:ern lies in the rate of association of .

a stimulus with an aversg'.vé ;vent. Although laboratory fear con-

ditioning is generally learned ow}e% several trials (Kamin, 1969;

Seligman, 1968), phobic beixa\rior is assumed to be the result of

only one pairing of a traumatic event with the phobic stimulus

(Seligman’, 1971), and often this t tic event camnot even be

- . s
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récalled by the phobic individual (Marks, 1969). Thus, although
onel-triel learning appears tebg ':t’he excebt’im in la!ioretoi-y fesr
conditioning, it would appear to be thé rule in the scquisition
\humm pho}:u.as.1 ‘ b

Fmally, Seligmn (1971) believes that the hij\ resistance te
extinction characteristic of phobias cannot be adequntel explained
in terms of con\{entionaL learming theéory. Although laboratory ’
‘avoidance xesponding is siinilarly hiﬂlly resistuit te extinction,
forced exposure to the conditioned stimulus (CS), through prevention of
the avoui;nce respm;;, results in rapid extincticn (Baum, 1970)
However, Seligman states that although the phobic individual mayp come
into contact with the wnreinforced phebic stimalus, these presentations
of the CS without the presence of the mcaxditioned stmulu.s (ucs}
generany do. not nsult in such rapid extinction, if my at all. -

It appears, therefore, that the selectivity, high c¢ondition-
ability and resistance to e)&inction of humn phobias distinguish
them from laboratory malogues of fear and a\_roidance Jearning.

."Preparedness" Th'eol_-y of Phobias ‘ , ’

‘ 4

) To account’ for these apparent, distinctions between phobic
leaming and cawentional leaming theoxy, Selipan (1970 1971)
has argued that phobic learning may actually be 1eaming of a .

different sort tham ‘laboratory conditioning. Moreever, such o
lpecent evidence has been reported (Gray,.in press) indicating that
one-trial learning may occur more frequently in the laboratory them

previously thought, although not necessarily on the first trial.

.
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reveal diifernnual responding to different stmuli both within
vand' between spec:.es.ﬁ ;m Jarticular, the findings of the condit/-,f‘;_;« e
ioned tast? aversion literature reveal d,i.&i,nctions similar to_‘ ‘
those noted between phobic lemdné and laboratory fear condition-
ing. Researchers in this area have danonsi:rat'e.dx that rats'nzoréi

- - R \ * . »
easily.-associate taste, rather than light or noise, with nausea, '

but that light or noise are more easily assocaitec}, -than taste,

. with shock (Garcia; McGowan, & Green, 1972). Such Cs-ucs | d

specificity of association has led 11mn (1970 1971) to
propose: that bécause certain CS-UCS associations are formed nore-\“ ~

easily tnan others, some associations may be phylogenetically ‘

-

"prepared" within the species. In'other ;vo}%ls, through .a process . -
v A

of natural selection, a predisposition to rospond in certain\vays\

3

: ) » L.
‘to certain stimuli, or to associate certain stimili with cgrtain K

L 4

congequences, has been preprogrammed into a species.

This conceptualization of a phylogenetic preparedness of .
[ "\ ) . , ' %

certain association.é has been suggested as ‘3 possible explanation

of the acquiszt:.on of human phoblas (Selignan 1971) . Selignan

o

’bel:.eves that the "preparedness“ applzoach to learning may explam

the distinctions between phobic learning ‘and tonvéntional fear

'or aveidance learning. He proposes that phobias are highly pre-.

pared to be learned by humans, "and like all other highly prepared
) e . . o‘.

3

T
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relat:.onships, they are selecfive and resistant to e:;tinction,

'learned even with degraded :mput, and probably are nen-c:ognitive"

[ - r

(Sehgman, 1971 P 312)

4 ~

Sehgmanf (1971) suggests.that learnlng can be described as, v/

i

T prepared unprepared or &ntraprepared depending upon the stimulus.

situation mrwhich leaming takes place. . Laboratory fear condit-
lonlng, such-as tones paired with shock is descr;bed as 1ﬂlving
unprepared condxtlonmg (i.e. of no bmloglcal advantage) Assoc-
iations whlch a¥e extremely difficult to condition, ‘such as tc;nes
or light paired with nausea, would involve cdntreprepared condit -

ioning, whereas ‘human phob'ias are purportedly examples of prepared-

fear.eondi‘tioning. The selectivity, conditionability, and resist-

ry , .

« ance to extinction of phobias are thereﬁre interpreted by .
Seligman within a phylogenet‘ic framework. Thus he has argued that - C_
<, mOSt phoblas are of biological significance, statmg that '"the

great majority of ;\xhobias are about objects “of natural 1mporta.nce T

to the survival of the species. It (@reparedness) does not deny

that other phobdias are p0551b1e it only claim that: they should

be less frequenta since they are less prepared".(SelJ.gman, 1971:"{"

p 460). L .

’

Such an approach, to learning in general, and to phobias in

“

particular is intuitively appealing in that it presents what appears

to' be “a valid 1 account of the differential associabil}ity of various

events. However, it is questionable whether this phylogenetic

~

: v

-
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explanation

of the deve
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‘offerred by &li{man provides a‘cle#;'er underst anding

lopment of human lihobias. There appears to be a black

. of convincing supporé in the inﬁstigatim which have ‘attempted .

to test the

preparedness approach to phobias. , Ohman and associates

(Ohman et al., 1975, 1976) have found.that pictures of “prepared"

LS

phobic stimuli\(spiderskarosnakes)‘, compared to "unprepared'

. pictures (circles or triangles), and to "comtraprepared” picturés. °

<.

(flowexs or mushr when i:aired with shodk, did no' producs.

a greatel\&r nore easny, aeqtnred conditioned emotional response

a“r

(CBR) /y\ hunans, as measured by galvanxc skin respondmg, as was -

Q
T < extmct1

predicted, but did teny /prod e CERs that were ‘more’ res:.Stant
On;\ '

v

De Silva et al) (1977). 1n a retrospective exaﬂ.natlon of 69

phobic case

i

s, detenéx d that large majority of the content of

the phnba.&p(&ﬁ of thg{ 69 caSes) -¢ ,gld be judged as evolutmanly

significant, based upon the poss1b1e ngermsness of the Situation

N

ever,

resistance

outcome of

' therapy (satisfactory vs. unsatisfac Suddeness of
onset of the disorder (gradual vs. sudden), verity of impalrment -

((\@fy severe. vs. less severe), intensity\of tréatment re

(intensive

after 25).

to pretechnolagical' man. The mlati degree of preparednesjs,

id not appear to be related to ease of acquisitj or

to-extinction of the phobia, as measured in t/rms of:

ived

vs. superficial), or age of onset (Wgfore 10, 10 to 25,

Thus, while results supported the prediction that’

2 Ak o I et s A

-
ot

e

pru iR

-
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5 T
prepared fears should occur more freqnently in clinical populatiomns,

o -
. they falled to /demnst\rate that prepared fears are more easily ™
. . . acquired and more res:.stant to ext1nc1(10n than unprepared fegs. / a
- I
-® \

It ﬁould appear, from thé results‘of these investigationss

. that - the concept “of repareﬂ“tphobias has not stood up to tests of -

‘ ’ 'its asstmptions The {lack of conflrnitory vidence, however, may

of

, . in fact be due to\ the dif.£1cu1ties encount red in attempts tq : .

? “ operatmnahze "preparednesQ"." 'Ihe‘aorlg\m definition of prepared !
% learning proposed by éeligman (1’970) was stated in terms of condit-
% 'r,J . ionability, or the ease with which a CS-UCS association is formed.

% | Seligman's \oﬂémal definition of the di;nension of preparedness ‘

involved "the amount of input (e.g. numbers of tnals, pairings,
bJ.ts of 1nformat1on) which m.z: occur before that output (responses,

acts, repertoire etc.) which

' ’

. construed as evidence of acauisition

% reliably occurs'. (1970, p 408). - . '
: » ' i

-Be/cause human phebias do appear to sétisfy these criteria, :

Seligman has suggested that they are instances of prepared learn-

ing, and as such must serve some biological advantage th the species.
. & -

This hypothesis is strengthened by the observation that many phobic

[

- stimuli involve objects or situations which could involve threat

to the individual (Marks, 1969).' /However, since some phobias which
meet the original criteria of preparedness (i.e. conditionability), .
do not appe'ar to possess this quality of potential threat (e.g.

insect phobias),and some stimuli or situations which definitely




’ but is forced to ‘define this potential threat in temms of

e e L

22

. 4 . v . _ L
possess threatening qualities do not frequently serve as phobic

stimuli, Seligman (1971) has proposed that the potential threat of
prepared phobic stimuli was relevant toﬁ'"prete‘c:"h'xwlogi::al man".
Thus, phobias may be instances of prepared conditioning of fear

which are carried over from mankind's past, and may not necessarily -y

“serve any present day biological advantage. . o N

Such a definition of preparedness is exctedingly difficult to
test, as it involves "laoking back:' into makind's past to select
th'is or that sfimulus vwhich might have been"potentially threatening BN
to his. survival. It is easy to afgue that present phobic stimuli "
arepmpared to be associated‘with an aversive event because they Y
may have, at some time, been critical to the survival of mankind,
an argument which De Silva et al. (1977), themselves, describe as
"r\ather slippery". The difficulties in tesi:ing this argument lie

in the lack 9f an empirical definition of potential threat:to

pretechriological man beyond the present conditionability of the v

stimulus. If the concept of prepared learning is to be of any use

in the understanding of human phobias, it is necessary to extend

. it beyond this circular explanation, which defines condition-

ability in temms of pot‘entiail threat to pretechnological man,

conditionability. ! L n

— It is conceivable that stimuli which are easily associated’

F .
with aversive events share common perceptual, experiential, or other : < ’-!

~



pr0per1;ias, and that it mﬁy~ be these properties. to which the , /

organism may be more or less prepared to respond, rather than to

. the actual object itself, Such an éxplanation has been suggested '

by Marks (1969), who has p posed ‘that certain pprceptual quaiities of

© stimuli may pre&* s;:ose‘thes stimuli_to elicit feaw, or to be
v 1
easily associated with fegf. Examples of such stimulus qualities’

have been suggested by Schneirla (1965), who has differentiated

Alasses of stmuratmn which arouse approach or w1th/d.xawa1 in neo-

nate vertebrp,tes. Schneirla has suggested that approach and with-
drawa} are elicit;d by different classes of stimuli which‘;fom,'a.

. biphasic functional system frd;n embryoni stages onwards . Stim- '
tion of low intensity (described as of low magnitude, regular, . -
gradually ﬁhanging) tends to elicit apfroach responses, whereas
stimlation of high intensity (high magnitude, irr‘egul’ar, abrug'atlyl
changiné) tends to arouse withdrawal behavior. Table 1 represents
those classes which elicit approach ‘angi withdrawal described by

N Sctm:\irla (1965).- Schneirla has suggesfed that these functional
o ' b

gs» .,o\\ .

beneficial “SmS,.m igh intensity stimulation by noxious ' /] "3
% . h ‘

conditions may % th phylogenetically and ontogenetigally,

to low mtennty : being more llikely to be followed by

consequences. . .
Schneirla's biphasic classification og stimulus characteristics
appears quite compatible with & preparedness .interpretation of phobic

learning. If, as suggested by Schneirla,vertebrates have been




Table 1

Stimuli Adequate to Arouse Approach ‘or Withdrawal in Neonate Vertebrates . -

» (adapted Schneirla, 1965)
Types of- - Equivalént for arousal '  Equivalent for arousal
effective of -proéessesa/ of W=processes
stimuli . ‘ :
= : r ‘
Proximal Tactuo-proprieceptive, chemo- Tactuo-proprioceptive, chemo-
o eeptive patterns of lowsmag- ceptive fatterns of high
. nituds, regufar timing magnitude, irregular timing
Distance P / J
Visual . ' . ‘*\ -
Succession Gradual changes, regular in-  Abrupt changes) g- \
';’ tervals, low motion-parallax ular intervals, hi
' , © motion parallax
Intensity Low to)low-medium, or 'Medium-high to high, sharply
‘ jecréasing ' or irregularly increasing
Contour ded (e.g. a disc) Angular, abrupt corners -
M . i .
vement ’\ l}egu ar; low to medium rate; Irregular; high rate; -
from subject toward subject
Size’ Small .to medium-small - Large ' T
Audi tory :
Successian Regular Irregular
Intensity to low-medium High
Frequency Mediph-low to low; Meﬁuq to high;
© regular irregular -
Pattern Simplg Complex; irregular

(noisy)




.f B
phylogenetically preprogrammed to withdraw from stimulation of ,
. ' "high mtensuyﬂ due to its high correlation with aversive ton'- o - /
| hsgcu\ences, tlzv thege &uacteﬁ§tiw which - Scheirla dQScribes as '
\ o (X:ontributing to high intensity (abruptness, high magnitude, irreg-
h “ ularity) may be factors wh:.ch \dﬂifferentiate prepared from unprepared .
pho&&c gver@s. Stimuli meetmg these criteria of*high m!ens:.ty ' o
L would therefore be eypected ko be readily associated wigh an aver- ) ) ’
) sive UCS, therebys facilitatting fea?@xd:avoidance lea%-nin , as “ '
compared to stimuli of "low" intensity. ‘ |
The explanatiion‘ of differential associability of various }iSs A ‘ e

: S~ ' Nt
with aversive UCSs provided by Schneirla's classificatidmr_of

\timlus qualities,has been art:l.a.uy supported by a nyfiber of ‘/
studies 1nvest1gat1ng the etiect of CS magnitude. Accorfiing to
S neiz:la‘-?‘ﬁ'gésm ;nagnit e stimulation can ejicit withdrawsll,
) and.shodici therefore be eaSii:%ssociated with an aversive UCS.
.Kamin (1965) ,}‘GPO{t\S/Che results_' of a series of exﬁerimtnts

Q 1nvest1gat1ng the effect of the magnitude of the CS (volune of whxte
\ .
noise) on CER a,&quis:.tlm ‘in rats. Usmg suppression of ongomg T

operant tehavmr (lever pressing) as a measure of CER (cf Estes
T, 1941)“\&@111 has noted that the rate or CER acqulsitmn

a

irectl with CS magnitude. Moreover, ‘Kamin has détemned

.that the maéxutude- of the CS is an especially potent variable in

,trace ,cond:l.tummg. Trace conditioning consisted of presentation :
'

of the CS (49 db noise or 81 dbnoise) for two minutes, with‘dne T S .,,'

v {\‘ . s : »
. . N
. .




e (1965) descnptmn of stimulus quallt\les which elicit approach or

minute of silence.between the CS termination and the onset of the

UCS, Results indicated that with the low volume CS (49 db), there .
- 3

was no hint of a CER within 10 days of training, while with the
\

high volume CS\\(81 db) complege suppression was “rapidly acquired.

UCS in spite of\g 1-min CS-UCS erval, clearly demonstrates
S
the effect of the dimension of (S magnitude, as suggested by -

Scl';neirla. Moreover, this observed high vs. low CS magnitude

effect on trace condltmnmg may have pa.rtJ.cular relevance to -
o

Seligman's suggestloq that prepared fears may .be learned "evem

_with degraded input" (1971, p 312).

H:hgh magnitude stimuli have been demonstrated to be ‘more
R \

readily associated with\av rsive UCSs than stimli of low magnigude
g . 24

in a variety of conditidré\ing situations including avoidance le:
ing (James, Ossenkop, §& Mo;?toway, 1973), CER conditioning (coxir-
ditioned suppression) 12sing“auditory stimﬁliﬂ(l(amin, 1965; ~’I‘ait:
& Suboski, 1973) and using lé\ght as the CS (Kamin, 1965), and din ’
eyelid condltlonmg (Grice, Hnnter, & Kohfeld, 1967). Moreover,
superior avo:.dance responding h\ys been demonstrated to’ result from -

v

an ‘incr'easing change in CS gm.i;ude, in comparison to a decreas:.ng

change (James et al., 1973). & : a

Evidently-the mgnitude of a timulus is related to its

) a.ssoc1ab111ty with an aversive ev;mt\, EL&iicted from Schneirla's

l‘\ “ne

,The rap1d assoclatlon of the high\magmtude CS with the aversive e




withdrawal. It is unclear, how?yer, whether the relatiogship 5:
between the magnitude of the CS and its a.ésoci‘ability with ax: : -
’ avafsive event is due to an innate tendem_:? to associate what-
o Schneirla describes as 'high intensity" 'stimulation, including
:. o magnitude, with aversive consequences, or whether stimuli of high "
- magnitude are simply more noticeable t-:o thé organ.i.sm. Kamin (1565)
. ) s noted that both. ow and the high magnitude CSs were clearly
o . . di tinguishgble frodi:kg\Qd noiées, implying that the effect
#*, 1s due to actual CS differences énd not to an ir;ability to perceivs
A ' the 1low volume CS. Howes\r, the :ct,ual mechanism undérlying the
‘ / effect is' not clear.’ It is quite possible that the superior cond-
imionabilit;' of a high magnitude CS could be attributed to the
. attenti‘onal val&e of that Qtimulus. Such an effect would be in
agreement with current theories of classical coflditioning (e.g.
Mackintosh, 1975) which.include sti;xulué salience (i.e. noticeability
or at;entionu’ value ?f the CS)' as one of several parameters affect-

ing conditioning. If the attentional value of a CS affects its

associability with reinforcement then differences in orienting res-

| Vel

~ ponses produced by different CS's should predict similar differences .
in cmditia;xing rate. If, howéver, the differences in conditiming'
r;ate produced by the high vs. low volume stimuli are caused by an N
innate tendency to. withdraw from "high intensity'" stimulation and to ’
approach "low intensity" stimulation, then similar differences in

conditioning rates should be demenstrated in comparisons of the other
! ' oy

.‘I




approach - withdrawal dimensions, indeperident of di £ferences w )
orienting respm/s;e prior-to conditi.on‘ing.

The following series of experiments represent an attempt to
evaluate the effects, on CBR'conditioning,A of ihe dimensions of

auditory stimulation whicﬁ Schneirla proposes are able to elicit

' approach or withdrawal -in neonate vertebrates. The following four
, experiments are comparisons ‘of variations in ghe auditdry dimensions
o " of succession (regular vs. irregular), frequency (low; vs. high; .
-4 )

regular vs. {rrégular), and patterx{ (simple vs. complex) as described

1]

i ., by Schneirla in Table 1.

| : . The corditioned suppressipn technique was used in these exper-
iments as a measure of CER, primarily as an indicator of the

| ‘ , associability of a CS with an ave‘rsive UCS. However, it has been

proposed that this measure may be particularly appropriate as a -

f . laboratory analogue to phob:%c behavior, since the suppression of-

ongoing operant behavior upon presentation of a CS may be considered

snalogous to the interference, by anxiety or avoidance b;}\aviors,
of the phobic individual's daily activities, upon presentation of
the phobic stimilus (Monti § Smith, 1976)-

The effects of the auditory characteristics of stimuli which
elicit withdrawal in neonate vertebrates, and of the attentional '
value of a CS, upon CER acquisition, were examined in this inves-

. > tigation in an attempt i:o define the concept of prepared learning

of fegr in terms of measureable perceptual characteristics of a

,
7
.




stimilus éituﬁxion. It has been sugge'st\ed, however, ihat the . -

conditionability of a stimulus is not an immutable consequence of N

the,physical chart_teris_tics of that nﬁhlu, but may be greatly
" influenced by experience (Mackintosh, 1975). Mile the prel.)ared-
ness’;ccount of human phol}zas 'is deacn(}ed only in terms of an
innate pred:.sposi.tlm ‘to assocnte fear with cextain classes of
s“timh, c«nsiderable ev1dence suggests that th conditionabil.i‘ty' ' .
of ‘a stimilus is modified through previous expe ence with’ ’milar'
/ ‘stimli (Kalat § Rozin, 1972; lubow, 1973; Mackijtosh, 1876,1974;
C’\R«:vusky § Bedarf, 1967; Wittlin § Brookshire, 1968). It may be
* '  that the relative familiarity or noveltf of classes of stimuli,
?K and. the:.r previous correlation with reinforcement n}y interact vnth
any nmate pred1$pos1tlon to as»s}ciate such stimuli witl/ remforcin
events.~ Indeed, Sﬁhnelrla (1965) has suggested that aistimlus
q‘ualit‘ies\\Qich ’elicit; approach or withdrawal in neonate vertebrates
may be ‘greatly modified or even reversed through experience. This
iadgsible interaction between perceptual characteristics of the
stimulus and greater familiarity with the stimilus in 'effects on ‘
N CER acquisition was investigated in the third and fourth experiments. . |
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- ' - EXPERIMENT 1 o ,

Evidenre ’from ayvariet.y of experi,x?ents indicates that the
intensity of a stimulus, in texms of magnitude, is related to the "™
associability of that stimulus with an aversive eyent (‘James'&et al.,
1973; Thompson & Van Hoesen/rém; Tait & SubosKi, 1973; Kamin, 1965;
Grice 1et: al., '1967). While :such findings lend support to Schneirlé's
(1965) proposal th;t high inteqsity stimuli are predictive of\r'mxious
consequences , Schneirla defines '"high intensity' as more than merely
high magnitl.;de, The present experiment is an examination of the
other audit'ory dimensions outlined“ by Schneirla. The dimensions
of succession and frequency were examined, by coméaring the effects
of a high frequency tome, pulsed in a rapid and irrégular manner,
and a low frequency tone, pulsed in a slow and regular manner,
upon CER (condltloned suppress:.on) acqulsn;lon and extmctlon..
Then §t1mu11 were selected to represent extreme points along the

approfjwithdrawal dimensions described by Schneoirla.

METHOD

Subjects
Subjects were 16’exper:§menta11y naive, male hooded rats, that

v

weighed between 250 and 275 g when)they ‘were received from the supplier.

&2 aratus ‘ -

The apparatus consisted of eight Grason-Stadler condi tioning

wmits, individually hoased #n sound attenuating ,boxes;. The
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appropriate timers; relays, and counters necessary. for automatdc .

v N\ . control of the units y;

located if\an ad_}acent TOOM. R?ainf COTS - -

were .0:153 NO);es foo

once per second, and .50-sec duration; a
‘ - o
The high' frequency| fast, irregular stimul a .20-sec dukation

Q + [

-

r second. The "irregular' pulse presentation was
a ~ . °
the following manner. Three rats from a previous

pressing, on a VI 2.5-min-schedule, was an average of once per
. . " second over & three minute interval. The -irregular, once per
second pattern of pulses generated by these rats was superimposed
upon a regtlxﬁlaro two per second Backgrotmd. In this way an.
irregular, three .per second pulse pattern was- created, which . l
maintained a minimal rate of two per second at any ti.me. This
pulse pattern was then used. to initiate a tone burst. which was
recorded on a standard cassette-type ‘au;iio tape. Both stimuli ¢
were 80db sine-wave tones produced by an Eico model 377 Audio

4

Generator. Each stimulus was pléyeq through an amplifier into each -

wi,

: conditioning unit through a sp'eaker mounted on one wall of each unit.
. .

it The UCS was a .50-sec, 1.0mA shock presente;.i throagh the grid

floor of each conditioning unit, and was ’produce}kby - Grason-

Stadler model E1064GS shock generators. SN

.

s

oy — % i W ¥




©

(Procedure\ s y . e .
Upon being received from the supplier, the animals were
e e rnandauy assigned to each group, They were then reduced to 75% of

their pre-experimental body weights pver a 1Seriod of 10 days prior

to participating in the experim‘;xt, and were maintained at that

weight throughout the course of the experiment. Daily weighings

’

and feedings were scheduled for each group ‘to coincide with the

time of day when they would be run in, the expenmehv‘ Water was <
. conti*huously ava.llable to the animals in their home cages.

The initial day of magazine training and continiious réinforce-

ment was followed by t%ree, daily, 2-hr bar press sessions on a
\Z.SO-min VI schedule. All animals were run in complete darkness.
Pre-test presentations of the CS to be used later in conditioning

occurred on the fourth day of bar press training. 4&:!1 group

re‘ceacived four, .3-min, unreinforced'CS présentation;. Conditiom‘,qg
tnals began on the day followmg the pre-test. All' animals .
. recelved three days of cond:.t:tcning, wh:.ch consisted of four daily
CS-UCS palrlngs supenmposed upon the regular, daily 2-hr bar
press sessions. -The 3-min duration CS was programmed to ogcur
18, 38, 64, and 88 minutes after the start of the 2-hr session.‘
e The .50-sec UCS (shock) presentation comc:uled with the termination

of the CS, Extmctmn trials began on the day following ti?a/ third

conditioning “session. All animals received a series of 12.umrein-

-}

forced 3-min CS presentatjons over three days, in a manner identical




" to the conditioning procedure. Throughout the course of the experi-

ment, each-group’was rumat the same time each day for a 2-hr

period.

For the pre-test measures, the acquisition measures, and the

‘extinction measures, CER was measured by a "suppressiion ratio", g
\ D/ (BfD), where D represents total number of ba.r presses during the
X S-mn cs: presentatmn‘; and B represents th'e total nunber of bar
oh preésses dyring the 3-min period immediately preceding the,presex;t:.;.t;op

of the CS. In all cases, a ratioiof .50 indicates no-effect of

- the CS on bar pfessing (i.e. no suppression) and .00 indicates

,complete suppression of bar pressing during the CS presentation. , {

Ratios between .50 and .00 therefore indicate various degrees of

conditioned suppression.
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‘ ‘. RESULTS

Equipment failure resulted in ome animal being removed from -
each ngroup. All results are therefore compaz~ison§L of :two groups

of seven animals each, = | , o .

. . . - ¢ -
Pre-test Phase . ? ~

Pl o

During the \pre-test phase of the experiment no signi‘ficant .
differences were observed between the t:vo groups on any of the
four prre-test presentations. Both groups habltuated canpletely .t
to the stimuli;?;h exhi!bitmg a mean suppression ratio of .49

on the last pre-test trial.




Conditioning Phase

Analyses of~the conditioning effects of each stimlus were
conducted separately for each conditioning session by means of
a4 2(Stimulus Conditien) X 4(§ucces§iw Candi"timing Trials) -
ANOVA with repeated measures ac1'~oss trials. For the purposes
ef analysis, each session was considered a separate unit of

four trials because of the lack of coptinuity between sessions

> (i.e. the inter-trial interval between the last trial of one

.

session and the first of the following session involved a 22-hr

@

period d}}ring whdch the animals were returned to their home w

cages). ) P
Results of thg¢ first conditioning sessmn analysis revealed

" @only a significant Trials effect, E(3,36)= 3.19, p-<,.05. On %‘h
second and third conditioning days no effects of either Stimuli
or trials were reliable. Both stimuli appeared to be conditioning
at the same rate, anc;k both reached a floor effect om days 2‘ and 3;

. u;here mean suppression ratios varied between .00 and .10.

-~

S~
Extinction Phase

As in the conditioning analyses, each of the extinction

sessions was analyzed as a separate unit using 2(Stimulus Condition)
X 4(Successwe Extmct:.on Tn‘ﬁs) ANOVAs with repeated measures
across trials. . Results of the/ analysis of the first extinction’

session indicated no effects of either stimuli or trials. Analysis
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Mean suppression ratios for the High, Fast,
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of the seéond extinction session revealed a sigfgificant 'lffiils
effect, f_(3'33§)= 9.05, p< :01,‘as well as- a sigr:ificant Trials X
Stimailus interaction, _!_3_(3;36)‘3,;1.4/7,' p<.01. Although no simifi'émt
trial-by-trial difference between the stimulus conditions was
:ewa}ed, Scheffé tests revealed a significantly.grea%eé increase .

in suppression ratio , from Trial 1 to Trial 4 of .22 undér the

'Low, Slow, Regular condltlon than under the H:Lgh, Fast, Irregula;'
condition which increased only .05, F(3, 18) 24.24, p<.01 (seek

figure 1). Analysis of thekthlrd extmctmn se$sum revealed onlx

a significant Trials effect, F(3,36)= 13.84, p<.0l.

DISCUSSION : ©

The high frequ;sncy, irregularly and quickly pui‘s;ing stimulus,

and the low frequ&xcy, slowly and 1:-eg'u1ar1y puls‘ing stimulus were
chosen because they seemed to represent widely separated points

}n Schneirla's 61965) approach/withdrawal scheme. Asasuch, it had

been expected that clear and sharply increasing differences would

_have been noted between the two ‘conditions in terms of conditioning

and/or extl{lctlon effects This obviously was not the case. Both
stimlui pro&ged almost identicail conthuonmg curyes across the '

elght trials ‘of the first two conditlonmg sess1ons and there was

-

-a lack of any ma.mta.med extinction dJ.fference be.tween the stimuli.

Such results appear to be cogtrary to the predictions generated

from Schneirla's discussion of stimulus characteristics which are

N

7t
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- capable of eliciting approach or withdrawal. Because differences

" Y

were not found, it could always be argued that' differences in the

"stimuli were not great €nough. Yet these stimuli were clearly

¥

distinguishable, and differ;ncqs between them wésg‘ prima facie
sufficiently different. These findings cast considerable doubt on
the utility of Schneirla's stimulus- classificatién'scheme as an |
explanat for ‘the ‘selectivity or ease of conditioning of ﬁrepamd

, fears.'_ However, before rejecting this interpretation of prepared
conditioning of fear, further inws;iéamf the perceptual ”
characteristics of stimuli, which are capable of eli}iting withdrawal,
was'-mdertq!cen.in the following two experiments. The first examined
the dimension of Pattern,which Schneirla describes as simple vs.
complex. Thé second experiment dealt ﬁrima.rily with the quality

4

irregular change in the frequency of a stimulus.

. .
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EXPERIMENT 2

This experiment involved a further examination of the stimulus
characteristics outlin'ed in Schneirla's (1965)l biphasic schems.
‘Results ‘of‘ the ‘preced_ing experiment indicated no effect on CER
ac‘quisition rate of high vs. low frequency, and of fast-imghlér
vs .. slow-regular succession. In this experiment the dinension of
succession was further investigatjed lby increasing the rate ‘of the
fast stimlus from three per second to 10 per‘second.. ‘ Inéreasing
the éate of succession precluded the use of an irregular vs. reg-
" ular difference as in the preceding exi;eriment, since’ it was not
possible to produce an irregﬁlar‘stimulus at this faster rate.

| This experiment also involved an investigation of the
auditory dimension described by Schneirla as pattern. Schneirla
(1965) describes the approach or withdrawal elicitin.'g qualities of
_ the ah&itory dimension of Pattern as ''simple" vs. ""complex, irregular,
or noisy" (see Tabie 1). These criteria were satisfied by represent-
"ing the simple stimulus with a sine wave, pure tone of a medium
;Erequency (1000 Hz), while a '"white noise" serve;gs the complex
stimulus. -

METHOD
- Subjects . .
¢ - Subjects in this experiment were 32 experimentally naive (

male hooded rats that weighed between 250 and 275g when they were
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'80db "white noise' produced by a Grason-Stadler 901B noise

received from the supplier. J

- Apparatus and Procedure

The apparatus used in this 'experimgnt was identical tp i:hat‘
used in the first experiment. The only difference was in the
characteristics of stimuli ;;resented.' Pour CS conditions were
prepared for this experiment: a fast-simple, a slow-simple, a
fast-complex, and a slow-complex. Simple stimuli were 80&b
pure tones (sine wave) of 1000 Hz, while conigalex stimuli were
generator. Slow stimuli were .50-sec duration pulses delivered
at a rate of one per second, while fast Stimuli were .05-sec

duration pulses delivered at a rate of 10 per second. Stimuli in

" this experiment were not taped, but were presented directly

from the tone or noise generators direc;:ly into the speakers in
the conditioning units. ' /
Upon being received f\rom the supplier, the 32 animals were
randomly assigned to four groups of eight subjects, and as
in the first experiment, the four groups of animals were weighed
and fed daily, during the 10 day deprivation peri‘od, at the same
time of day as ‘they would be run in the experiment.
Apart from ‘the different stimli being used, all four groups
were run in exactly the same manner as were the animals in the ‘

&

preceding experiment. : N



RESULTS *a
. - Y . | .
!

Pre-test Phase

Suppression ratios during the four pre-test' presentations’ g
were analyzed by a 2(Stimulus Complexity) X 2(Rate of Pulsing)X
4 (Successive Pre-test Trials) ANOVA with repeated measures across .

’\};Trials. The analysis revealed a significant Trial effect,

E(3,84)=,32.28, p<.001, and a significant stimulus complexity

(Tone vs. Noise) by Trials interactiom, F(3,84)= 4.49, p <.0l.

On the’ first Pre-test Trial, trial-by-trial comparisons of the

tone and noise stimuli revealed a significantly lower mean sup- //‘
pression ratio of .28 for the Noise. stimuli, than for the Tony/
stimuli which displayed a mean ratio of é, '5(30)= 2.2y,

p<05. No further differences were found on Trials 2, 3, and 4

(see fig. 3).

: ‘Condiftionir_xg Phase N . -
As in the first e:}perimeri't, each of the three condia'.mixfg
sessions was considered as. a s.elf-contained unit for the purpose
. of analysis., The first two conditioning sessions were analyzed
using 2(Stimulus Complexity) X,2(Rate of Pulsing) X 4(Successive
Ccmditioning Trials) ANOVA's with repeated Deasures across Trials.
Resﬁts of the third conditioning session were not analyzed since
all meax,i suppression ratios were below .10 and because of the high
proportion. of zero ratios in each group (i.e. some cells displayed

-means and standard deviations of zero).
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Figure 2: Mean suppression ratios for the Tone and Noise stimulus
conditions across the four trials of the Pre-test sessiof}, and the
eight trials of Conditioning Sessions 1 and 2 respectively.
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- - ’ ' Only within the first cmditioning session were any 4

i significant between groups effects found. The session 1 analysis

/ .revealed a significant Trials effect, F(3,84)= 38.48, p <.001,

and a significant stimulus complexity by Trials interaction, e

F(3,84)= 2.89, p < .05. Further examination of the Complexity by

.o Trials interaction-revealed an increasing difference between the

ﬁ \ Tone and the Noise across the four trials of Sessionyl, resulting
in a sigx;ificantly lower mean suppression ratio, on the fourth

E “‘trial, under the Noise condition (.155, than during the Tone

presentaéia\n (.30), t (30)= 2.28, p <.05 (See fig 2).

Extinction Phase T~

Each of the three Extinction Session¥ ?s considered as a

separate unit, and for reasons similar to the conditioning analysis

(i.e.‘ the "floor" effect produced by t;he high proportion of
suppression ratios of zero), the results from the, first sessioh
r were not analyzed. Results of the second and third extinct'ion
sessions were analyzed using two 2(Stimulus Complexity) X 2
' (Rate of Pulse Presentation) X 4 (Succe’ésive Extinction Trials)
\ ANbVA's with repeated measures across Trails. Re;ulgts indicated
only .a significant Trials effect during the second session,

F(3,84)= 42,28, p< .001. Results-of the third extifiction
session revealed a significant Trials effect, F(3,84)= 19.37,
p< .01, as well as)a significant Stimilus Complexity by Trials

-

interaction F(3,84)= .3.99, p< .01. Comparisons of the effects -
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of the Tone and Noise stimuli on each of the four exti:nction

"’ trials of Session 3 Tevealed significantly lower suppression
ratios during the Noise presentation t%tan during the Tone

presentation on Trial 1 (mean suppression ratio Noise = ,16;

R S W SR A

Tone = .29), t (30) = 2.48, p<.02, and on Trial 2 (mean ratio

Noise = .22; Tone = .34) t (30) = 2.27, p <.05. This initially

Bk s
b

significant difference between the stimuli decreased across the

3

four extinction trials.

DISCUSSION

g AT IR AT L0 ey

Results of this investigation provide partial ’support for
. the hypothesis developed from the ‘”approach—w;ithdrawal stimulus o
‘ {‘ cvlassification scheme proposed 6)/'/ Schneirla (1965). The more
rapid condi‘tioning of the CER to the Noise than to the Tone

* suggests thqt, in agreement with Schneirla's proposals, complex
S e

stimuli shotild be mofe readily associated with aversive events

than simple stimuli. It is particularly interesting that this
- ;l‘oise vs. tone g:mdit‘ioning effect is also r"epresented in ‘the
Pre-test comparison. Unconditioned suppression to the first
unreinforced pre-exposure of the Noise was significantly lower

than during the Tone presentation. Such a finding suggests that

the salience of the stimulus, as measured by the magnitude of

the unconditioned response produced by that stimulus, may contribute s

to the conditionability of that -stimulus, and does not allow for




any innate withdrawal-eliciting effects of the conplex stimlus

to be assessed mdependently of :.t,,.s salience. _ : ,,?’

She increasingly different conditioning effects produced
by thes&stlmxli might lead one to believe that a similar eitmction
effect would be observed. Such an effect was not found. The'
extinction results indicated no di%ference in rate of extinction ‘
between an%"%timui However, the initial lower suppression ratios
produced by the noise stimuli on the first two trials of the thi.z‘d
extinctim:se'ssion imply a greater spomﬂ:ax.xeous recovery of the
CER produced by the moise than by the tome over the 22-hr
home-cage period. . | ' °

7 [
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EXPERIMENT 3 _

This experiment involved a re-examination of the dimension of
fr‘eq'uency of an auditory stimulus. Schneirla (1965) describes s”“
frequency characteristics which elicit approach vs. with'ilrawal as
"medium low to low; regular" vs. "medium to higfx; irregular". Results
of the first experiment indicated no conditioning differences and
mi:iimal extinction differences between a high frequency tone pujlsed in
an irregular manner, and a low frequency tone pulsed in a mgﬁiar |
manner. In this éxperiment the "regular" vs. "irreéular" component

of the dimension of frequeﬂcy was examined. - For the purposes of

this comparison, "irregular' frequency %as interpreted as meaning a

" tone which changes in frequency in an irregular and abrupt manner,

while .“'regular" frequency was consideréd to be a tone ‘ofﬁequal L.
volume which was maintained at a constant of'requency'.
A-sécond aim of thi; experimeht involved an examination of °
the effect of the pre-test trials preceding conditioning. While
previo{is investigations of- '‘prepared'' phobic learning have centered
around the physical or symbolic characteristics of stimul} (i.e.
possessing "potentiala threat'), Mz;ckintogh (1975) has ia/rgued that , .
the associability, of a stimmlus with reinforcement may involve
more than just Jthe physical qualities of that stimulus. The
conditionability of a stimulus algo depends upon the orgamnism’'s
previous experience with that and similar stimuli. Mackintosh — ) » .

explains that stimuli which have been previously correlated with

\ rd

N - .
b >
- . ' - g\ ,



e

‘.

-

o . N .
¢ “ . . °

\ . Lo

changes in re:,nforcement are more readlly associated with future
¢ y
changes in remforcement. Conversely, exposure to st1mu11 in the

[o4
g ﬂc

absence of comlate& changes in remforcement appears to decrease
the assee:.abxhty of these and smlar stimrli with future changes
JAn minforcement. Such a propos:;f suggests that novel Etimli
would more' readily be assoclated with changes in re1nforcement

\tham famhar ones. In fac;, this ‘suggestlon has been demonstrated

¢

| by varieus researchers. For example, it has been observed that

¥ U

rats’ learn aversmns much more readlly to novel, than to familiar
1 4
solutions,,even when the familiar S‘oiutlon is ingested after the

novel solutlon (Revusky & Bedarf 1967 Wlttlln & Brookshire

1968) . Mge:ver, Kalat and Rozin (1972) have demonstrated that

t

' even a’eingle 20-min exposure to a solution, followed by neutral’

i cmsequenees, gmpfly interferes with the association of that

.,

solutlon wlth fpolsonmg, gven when the smgle pre-exposure

s o

. occurred up- to three weeks before the po:.sonmg Similar flndirigs,

demonstratmg the. greater effect:weness of novel than familiar
="
stimuli as CS's have been reported m the "CER 11terature (Lubow,

L973; Meckmtosh, 1974).  In fact, Gray (Note.1l) has reporteéd
that even a single unreinforced pre-exposure to the CS can

significantly retard CER conditioning to that CS. ,

It is evident, therefore, that an organism's past experience

with the CS, or with'similar stimyli,' can greatly a.ffebct the

associability of that stimulus with reinforcement. Moreover,

-
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.Gray (Note 1) has demonstrated that.the novolty-faniliéﬂtf

" dimension can inter#ctﬂ with physical characteristi¢cs of the

2.3

-

stimulus, in its effect on condtioning rate. Gray- reported an

' increasingly greater retardatidn of comditioning coincident with

an i;lcreasing_ nusber of unreinforced pre-exposin:es to the CS, .
except in the case of a stimulus (in this case asteady light)’
which faiied to produce conpl‘ete habituation. When responding to
thel stimulus did not completely habituate even over 24 pre’-
exposures, no difference in acquisition Pate was observed between
subjects which received a single pre-exposure and those which %

received 24 pre-exposures, although both pre-exposure grpups
. TN

conditioped-more slowly than the group which received no pre-exposures.
implies that in some instances, the galience of
a stimulus (i.e, its ability to attract the attention of the

animal), may preclude the effects of experience.

In the preceding two expenments all stuuh were presented
for four unreinforced pre-exposures prior to condz.tlonmg in
order to evaluate the ability of these stimuli to elicit uncon-
ditioned suppression, and for the purpo;ses of hab:ituoating the
am.mals to these stimili before conditioning began., In liéi:t
of Gray s (Note 1) fmdmgs which suggest a possible salience-
familiarity intera‘ctim,z thiq experinent compared two stimuli,
the‘%one which changed in frequency (Irregular Frequency Tone)

and the tone which remained at a steady frequency (Steady.

'.34



JOP O

! —————

d R N . -
Frequency Tone), under two pre-exppsure conditions. The effects
, ‘
of the stimuli were examined after four. pre-exposures, thé
¢ condition utilized in the first two experiments, and also. after

- 20 unreinforced pre-exposures.

METHOD
bjects ‘
Subject in this experiment were 32 experimentally naive,

male hooded rats that weighed between 250 and 275g when they were

received from the supplier.

Apparatus and Procedure

The apparatus used in this experiment was identical to
qhat/med in the first experiment, with the only difference being
in the stimuli presented. The 'Regular Frequency' s'gimulus
consisted of an 80db steady tone (sine wave} of. 1000Hz, while the
"Irregular Frequenc.:y": stimilus was an 80db sine wave tone which

w{varied within a frequency range of S00Hz to 2000Hz in an
:'Lr‘regular manner. This stimulus was created\b)f rapidly
adjusting the frequency control on the audio generator, within'
the frequency range previously described. Both stimuli were
pre-recorded ,on' ; standard cassette tape and were played in a
‘constant manner (i.e. not pulsed). The stimuli were present;d
in a manner similar to that of the first experiment.

With the exception of the addition of the 20 pre-exposure

4
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condition, the procedure was identical to that followed in

the previous two experiments. Immediately ‘after being re\ceived

' from the supl;lier, the 32 animals were randomly assigned to
‘four groups of eight animals, such that there were two va.ri7d

frequency and two steady frequency groups'. One of each of the

%’? two stimulus groups began the first of five pre-exposure sessions - ] ‘
? immediately follo‘wing’ the four VI-2.5 min training days. The K | ;
? other two groups :'remainedu on the VI schedule with no CS for four % g
? more days. By utilizing this procedure, the groups which®were é
f’; to receive four pre-expo;ures begain their Pre-test session on s j
% the same day as the two 20 pre-exposure groups were receiving %
% . their last session, thereby maintaining .the total number of VI %
i training day‘s constant across all groups. Following pre-exposure, 2
all animals underwent the same three days of conditioning and ;
\ three days of extinctiom. %
?_'3 | | RESULTS . . \ ‘
: . Pre-test Phase
; R Comparisons of the Irregular Frequency and the Regular \f‘l

i ’ Frequency groups revealed no significant between-group differences

on any pre-exposure trial.

Conditioning Phase

For the reasops outlined\in the first experiment, each
conditioning segsion was analyzed as a separate unit. The first ot

' ' . 1 4
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condition;lng sessi{m was analyzed by means of a 2 (Stimulus
Condition) X 2 (Pre-exposure andition) X 4 (Succsssive Conditionihg
Trials) ANOVA with repeated measures across Trials. Results
revealed only a significant Trials main effect, F(3,84) = 19.70,
p<.001 ’ with the effects of the other conditions represented in
Efratios less than 1 (see Table 8). |
After the first conditioning session, one animalwin'each‘,of -

the two 20 pre-exp;sure 'groups hr;fusad to bar press during both

the CS 'presentation and during the 3-min pre-CS period, for the
mmainder of the experiment. Because suppression ratios could
ndt\be computed for these animals they were excluded from further -
analysis. Results of the second conditioning session wére
analyzed‘using a2 2 (Stimulus Condition) X 2(Pre-exposure Conditiom)
X 4 (Successive Conditioning Trials) unweighted me#ns ANOVA with’
rapeated measures across Trials. The analysis revealed a R
significant Pre-exposure Condition effect, F(1,26) = 11.22, p < .ooi,
a significant Trials effect, F(3,78) = 10.18, p< .(;01, a;nd a

significant Pre-exposure Condition by Trials interaction,

F(3,78) = 8.33, p<.001. Further examinatiom™of the Pre-exposure

Condition by Trials interaction revealed an initial large difference

between “the two conditions which decreased across the four cond-

itioning trials, with no difference on the last trial (Trial 1,

t(28) = 4.48, p<.01; Trial 2, t(28) = 3.16, p<.01; Trial 3,

t(28) = 2.29, p<.05). While the 4 Pre-exposure condition showed

A
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Figure 4: Mean suppression ratios elicited after 4 or 20 _
pre-exposures across the four trials of the first Pre-

exposure session and across the eight trials of Conditioning
Sessions 1 and 2, respectively.
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little change across Trials 1 to 4, with mean suppressioix ratios
of .06, .04, .06, and .05‘respgctively, the 20 Pre-exposure
condition produced suppression ratios which, although decreasing
"gcross Trials l:to 4, are ;onsistently greater' than those displayed
- under the 4 Pre-exposure ;ondition. Mean suppression-ratios under
the 20 Pre-exposute.condition were .28, .21, .16, and .10 respectively.
The third con’ditioning session produced a £flo8r effect similar
to that noted in the seco':;d experiment, with alhigh proportion of
suppression ratios of zero within each cell. For these reasons

these results were not analyzed.

Extinction Phase

As in the third.conditioning session, results of the first

3

extinction gession revealed a floor effect with a high numher of
* zero ratios within each cell. For these reason; the results of
the first extinction session were not analyzed.

Results of the second and third extinction sessions were
'analxzed by means of two 2 (Stimulus Condition) X 2(Pre-exposure
Condition) X 4 (Successive Extinction Trials) unweighted means
ANOVAs with repeated measures across Trials. Rasui;s indicated
only a significant effect of Trials for each session, F(3,78) =

8.06, p<.001; F(3,78) = 11.61, p< .001, respectively.
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Contrary to predictions developed from Schneirla's (196/5) , -

app’ro‘ach - withdrawal classificatioh schgine,- tixe stimulus which

chaﬁged in fmql;ency in -an irregular manner .was not more readily

associated with the aversive UCS than was the constdnt frequercy

stimulus. Interestinély, ;his lack of a conditioning and extinctlon

difference between the irregular and mg;xllar stimuli was associated

with a lack of a difference in unconditiom;.'d suppression during

the initial unreinforced pre-exposure. ’I‘herse findings cast further

doubt on the usefulness of Schneirla's scheme as an explanation

of phobic learning, suggesting instedd that differences in salience

between CSs, as measured by differences in ability to elicit V)d

unconditioned suppression, may be better‘predictors of "diffemnws -

in conditionability.

Because the stimuli did not differ in condltlomj and

extinction effects, the hypothesued interaction between stimulus

and pre—exposum effects could not be investigated. However, -

'increasing the number of unreinforced pre-expos,urés/ ‘to' ‘the €S

resulted in a greater effect on CER acquisition than was observed -

in any previous comparisom. Nhile‘ the 4 Pre-exposure coﬁdition (

showed almost complete suppression on all trials of the second

conditioning\_session, the 20 Pre-e'xposixre group appeared to be

three trials behind, displaying dess suppression: than '
Ll fourth trial of Session 2. _ \

the 4 Pre-exposure group untili

e
L
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This powerful effect of varying the mmber of unreinforced pre- B
‘exposures, on conditioning, indicates that the dimension of CS ‘ }
novelty - familiarity may be an important factor affecting the rate

of conditioning. This finding is clearly in agreement with the

reports of other researchers demonstrating the retarding effect ,

' of pre-exposure on CER acquisition (e;g; Lubow, 1973; Mackintosh,
1974; Gray, Note 1), and seems fo be c.onsistent with the f‘in&ings
suggesting the pre'potency of novel stimuli in the acquisition of
conditioned taste aversions (Revusky & Bedarf, 1967; Wittlin § ° .

Brookshire, 1968; Kalat § Rozin, 1972). Although the actual

- mechanisms underlying the retarding effect of stimulus familiarity . .
are the sybject of some dispute, it is clear that the effect itself

is quite powerful, and may have important im;;lications in the .

development of human fears and phobias.
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EXPERIMENT 4

|~ In the second of this series of experim.ents , the Tone vs.
Noise comparison, it was observed that a significant difference
in temms of unconditioned suppression initialiy elicited b’y 'these
~51:5.111111‘., predicted later differences in CER acquisition. Inter-,
preting unc;:nditioned suppression as indicative of the orienting
response, ~it was hypothesized tha't these stimuli differed in terms
of salience, or ability to attrac;' the attention of the organism,
and that it was this attentional quality of the CS which was
related to its conditionability. Although the stimuli compared
in the first and. third experiments failed to reveal any significant
conditioning differences’ on any trial, the fact that the;e stimali
also failed to differ in terms of salience (as measured by the /
magnitude of initial unconditigned suppression e‘;icited by these
s;:imuli) supports the hypothesized relationship between sqlience;
and conditionability.

The preceding experiment demonstrated clearly.the retarding |
of the conditioniné effect produced b): unmi'nfprcgd pre-exposure
to the CS. However, it was impossible to determine whether .
pre-exposure to the CS interacted with the effect of salience of
the CS,in its effect upon CER acqhisition, Vsince initial unconditioned
suppression to these two tones did not significantly differt In
order to further exdm.ine a possible salience -~ familiarity '
interaci:ion, the tone and noise stimuli, which were demonstrated

. ‘ *
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%in the second experiment to differ both in terms of salience and

conditionability, were compared in effect on CER acquisition and

extinction after 20 unreinforced pre-exposures.:

-

METHOD :
Subjects ' '
_ : |
Subjects in this experiment were 16 experimentally naive,
male hooded rats that weighed between-250 and 275g when they were
received from the supplier.

Apparatus and Procedure

P The apparatus and procedure used in this expériment were
rj.‘/deni::i.cal to that used in,the preceding experiments. The stimuli
pfesented in this experiment were an 80db 1000Hz sine wave tone,
and‘an 80db white noise. Since rate of pulsing produced no effect
on condltl&r}}ng or extinction in the second e)&perimn.n,t, both

stimuli were .50-sec duration pulses delivered at a mté of one

4 v *

pér second. Stimuli in this exper.iment were not t:apede;7 but were
presentéd directly from the tome orr noi'se generators into the
speakers in the cmditioﬁing units. | -

Upon being received from the supplier, the 16 animals were
randomly assigned to two groups of éight sx_xbjects, and as in the
preceding e.xperiments, were weighed and fed daily, dﬁring the 10
day deprivation period, at the same time of 'day as they would be

" run in, the experiment.

Lo ‘-~




Subjects in both groups received 20 wnreinforced pre-exposures
. to the CS, over a penod of five days, in a manner smilar to the .
20 pre-exposure groups of the third experiment. Following pre-‘

exposure, all animals underwent three days of conditiening and

. three days of extinction. - o s
' o
RESULTS
Pre-exposure Phase - - SN : ' \
- ‘ Of the five prezgxposure sessions, oﬁly during the first was

there anyreliable eff¢cts of any variable. ‘Results of the 2(Stim-'
ulus) X 4(Successive Trials) ANOVA with repeated measures across
. , Trials for the first i:re-exposure session revealed a significant
. Stinulus main effect, F(1,14) = 8.03, p<.0S, a significant Trials

main effect, F(3,42) = 15.80, p <.001, and a significant Stimulus

by Trials interaction, F(3,42) = 3.37, 2_< 0S. Trial-by-trial '
comparisons of unconditioned suppression elicite& by the noise and
‘the tome du"'ing the first pre-exposure session revealed that the
Noise produced significantly greater suppression than the ’i‘one ‘on
the first trial, t(14) = 2.98, p<.01, and .thev second trial, '

t(14) 2.19, p<.05. Neo signifiﬁezmt differences in unconditioned ot

suppression were found ¥etween the two conditions on any of the,

midning pre-e:;pbs trials. From Figure5 it can be seen that
the animais had halfituated to both stimuli by the third trial of

the first pre-exposyre session. " ‘ ‘
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Conditioning Phase

Ad

“ 5 :
Analysis‘\\ef the effects of the tone and the noise across

the four'trials of the first conditining session was undertaken

using a 2(Stimulus) X 4(Successive Trials) ANOVA with repeated

wmeasures across trials. Results indicated no effects of either

' Stimulus or Trials, as all F values were less than 1. The same

analysis perférmed on the results of the second conditioning session

(evealed only a significant effect of Trials, F(3,42) = 4.93,

"P< .05, while in the third conditioning session a floor effect

was reached, and the high mumber of suppression ratios of zero
precluded analysis of this session. Figure 6 (rev:kffs that condit-
ioned suppression was acquired at equal rates under both stimilus

\

Extincotion Phase

As in the third cmditiohing session, the high number of

suppression .ratios of zero precluded analysis of the first extinct- - ) )

i

L4
ion session. Analysis of the second and, third extinction sessions

6

St LI I

revealed no reliable effects of Stimmlus Condition, as only the

f
Trials main effect was significant within each' session, F(3,42) = z
o
5.80, p <.01 for Session 2; F(3,42) = 5.62, p<.01 for Session 3. %
DISCUSSION . :

As demonstrated in the second experiment, the noise stimulus S

producéd significantly greater unconditioned” suppression during the ‘ ot

o
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Figure 5: Mean suppression ratios elicited by the Noise and
Tone stimulus ‘conditions after 20 pre-exposures, for the first
“pre-exposure session and the first two conditioning sessions.
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first, pre-exposure session than did the tone, Unlike the second .
. <F -

PO

experiment, however, this difference in initial unconditioned

0 suppression did not pred:.ct a condltzonmg difference. between the -

stmulg Tior were there any extinction “di fferences noted between

the “two cond.itians. Apparently an increase in the nunber‘ of

4

s

unre:.nforoed pre-exposﬁres produces /more than merely a retarding
o_f the co:}dltmm.ng effec,t. Increasing the familiary of the un-~
reinforced CS to the-gnimals, before /condi‘.tioning, also appears

‘ to have eliminated fhe differences i conditioning arid extinction
which were associated with dlfferences in uncmdltioned suppression .
in the‘secmd expenment. Such a finding sq:ports Mackintosh's

Ty

(1975) com:ennon that the effects of experience with a class of

' stmuh can interact \nth the effects of the physxcal qua11 ie

& Y

.of a stimulus. upm cmditloning.
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The preceding series of experments was initiated in an attempt

4

to determine factors which facilitate the association 9f a CS with
an aversive UCS, as a poss:.ble explzmatim for the selectivi.ty, )
high cond1t1mab111ty snd ns:.stance to extmctmn characteristic

of human phobias. ‘Di;ffergptial rates of CER acquisiti'm were noted

in the second and thir;l experiinents: demmstratiﬁg that t,bese remsults )
do not support a notmn of stimulus 9qu1potent1a.11ty. To this

extent, these results could be said to be in favor of a "preparedness“
explanatian of fear acqun.snmn. Since prepared learning has be/
defined in ‘terms of ease of associatiom betweon evpnts (Sehgman, 1970),

«

‘then it could be said that the animals in the above -experiments were
more prepared to associate ‘fear w:.th certain stimulus evénts than
with others. Yet, none of these stmul:. were inherently more
threatening ‘;han the’others“, suggesting that altimugh potential
threat may influem_:e. the asso;:iability of the CS with an aversive
UCS, it is not a necessary condition.. Rather_, these experil.ment's 4
suggest three dimensions. which nay influence the association of a
stimilus with aversive consequences. First, Experiment 2 provided
pa:‘t'J:.,al support .for the hypothesis that stimuli meeting the “with-
dréwal"u characteristics outlined by Schneirla (1965) shoulfl be
readily associated with aversive events. Secondly, the ability

of differences in orienting response produced by the CS, as

indicated by differences in initial unconditioned suppression,

<




to predict later diffrences in CER acquisition rate suggest the -

importance of the salience of the st'inqxlus/ Finally, the retaidini e

<

effects of increasing the mumber of unreinforced pre-exposures to
the CS, and its interactiom with the effects of salience, suggests -
that'.the dimension of novelty - fami}iariffy of a stimulus event

may exert an important influence upon the associability of events.
8 ‘ L

&
a
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Approach - Withdrawal Characteristics

’

/Schneigla (1965) has suggested that responding to stimuli

L which meet the criteria for eliciting either approach or wi thdrawal

may have a survival function for vertebrates, This assumption is
based upon hi; observation hthat‘. sthulatim which elicits with-

‘ drawal is frequently correlaéed with noxious events, uhereas”
stimilation which elicits approach c;ften predicts beneficial
consequences. Because of this proposed relationship between
withdrawal-eliciting stimulation and noxious cdls&uencés, it had
been expected that such stimuli would have been readily associated
with t’hé aversive UCS. Examination of auditory stimuli .wh%ch
differed along the dimensions of Prequem:.y,. \Successim, and Pattern,
according to the criteria d;scribed by Schneirla in Table 1 ; did
not fully support this hypothesis. The only reliable difference

v produced -by’wﬁ:hd'rayal vs. approach compaxh:isons occurred in the

"second experiment. The faster rate of 92}1 acquisition’ in Experiment °

2 during the presentation of the noise than during the tone, ;

e s S
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supported the prediction that stimili ﬁliéh are conplei in pattern
should be more easily associated with an aversive ;went than simple
‘ stimuli, - This\finding could be intéfpreted as offering so)lg support
.»" for Schneirla's position. However, the lack of s'imilar withdra;wal
VS, approach: di fferences in conditioning, produced by the other
auditory dimensions places comsiderable doubt upon this approach.
Moreover, the noise vs. tone diffe;-ence in mconditioqeh suppression,
which actually predicted later CER differences, suggests that the

observed differences in conditioning ate may be due to differences

k3

in the salience of the CS, rathér than to an innate tendency of the

noise to elicit withdrawal. The predictive value of initial differ-

4

v
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ences in mgmditimed suppression upon later "ccnc}itioning rates
was also demonstrated in Experiments 1 and 3, where the lack of
difference bgtween the stimuli‘during the pre-exposure period was
reflected in a similar lack of conditioning difference. -
Before rejecting Schneirla's biphasic system as a basis for
prepared fear conditioning, several precautionary considerations
must be taken into accowit. Of obvious primary concerp is the use
of rats m this series of experiments. Since the basic assumption
# of the preparedness position lies in a phylogenetic int'erpfektation
, of learning, then it could be argued that resuits of e:;perimepts
‘using rats as subjects have little or no relevance to the develop-
nent of human phobias. A further concern lies in the argument that
pairing sh‘ock with a stimulus does not produce a pﬁobj.a, and it may be

~ - .
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‘possible even to say that conditioned suppressiom is not a measure

" approach/withdrawal characteristics to any species, but generalizes .’

~stimulus events to which the. organism is prepSred to respond may

" stimulus event does not produce a phébia, and may not even elicit

»

of -fear. These are important argtmenig, and must belconsidered
before any analogy can be drawn between humen phobic learning and
CER learning in rats. Altliough the prepafedness account of the -
aéquisitim of phobias stresses the phylogenetic relevance of phobic -
stimuli, this need not imply that such relevance must be species-
speéific. Indeed, Schneirla does not limit the effect of

their significance to neonate vertebrates. Thus, although the

differ between species, S.chneirla suggest ‘that g:hey‘ share common
perceptual qualities. Thus the use of i'ats‘»as subjects is justified
since the aim of this investigation was not to generate a list éf
objects feared by humans, but to examine the pereéptual characteristics
which may underlie the fear of these obje_éts. It is more diffi-~ ‘

cult to deal with the second argument, that pairing shock with a

fear. Such an argument is important in that it suggests the

necessity of considering the UCS in terms of the actual un-
conditioned response which is elicited prior to conditioning. It

would certﬂnly be fallacious to assume thét, because h UCS is

aversive, it must eljcit an unconditioned fear response.| Moreover,

it is not being suggested that all avoidance behavior if mediated
) 5

by fear. It could be argued that shpé}\c fmg}not actually elicit fear,
LN

®
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and thereby may not sefve as an appropriat‘e’ ucs ‘for a laboratorxy’

~ analogue to the acquisition of phobias. However, othexr researchers

wha purport to be experimentally investigating.tye acquisition of
phobias (e.g. Chman et al. 1975, 1976) have also utilized electric
shock as the UCS. The value of this proce'dure liés not so much in
the ability to produce conditiomned fear, but in thé measurenent of
the associability of a stimulus with an aversive event. 'mus to

the extent that the withdrawal charactenstlcs described by o

. Schneiral (1965) were not more readily associated with the - - b
averéive UCS, than were the approach cﬂaracteristics, it would

appear that these auditory characteristics are not factors which
¢g°°“1d account for the selectn:\lty and h1gh conditionability of -
phobic stimuli. The only exception to the above was demonstrated .
in the tone vs. noise comparison, where the greater associability

of the noise, than of the tone, with shock was predicted by a sﬁlqrjy
greater orienting respmse elicited by the noiée, suggesting the
importance of the salience of the CS.

€x

Salience and Novelty

.

}It appears, from the evidence qf this investigation, that a

fela ionship exists bétween the abilift;y,of a stinnlus to elicit an

onentmg response (measured in terms of magm.tude of uncondztloned
. Y
supp‘ressmn elzclted by the. stmulus) and its associa]nhty with

an aversive evgm;. If the magnitude of the camntmg response 1s ) ' 1‘
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considered indicative of the ability of the s;imlus to attract
the attention of the organism, then the conditionability of that
st1mu1us may be related to its attentional value of salience.
Indeed, it has been demonstrated &at stimuli do dlffer in ability
to attract the organism's attentlon For example, investigatians
of wmpound conditioning have shown that when an animal is presented
with a compom;d composed of equally valid stimuli (i.e. each !
stimulus is corirelated with rg%nformmnt) , one stimulus (often the
more intense-stimulus) may c;veréhadow the other stimulus, such that
condtioning to the less sahent stimulus is decreased or e),bn
prevented (Hall, Mackmtosh Goodall, & Del Martello, 19"<¥l:min,
1969; Mackintosh, 1971). Moreover, Kamin (1968) has demonstrated
that the degree of c;vershadowing of one elementg by the other can be
predlcted from the rates of conditioning of the md:wldual elements,
suggestmg a relatxonshlp between salience and conditionability
similar to that found in the present mvest:.gatlon.

‘ Although apparently exertmg an important influence upon

cmd.:.t1onab111ty, the dimension of stimulus salience does not appear

to operate independently of the effects of the relatlve familiarity

. of the stimulus. In fact, the dimension of novelty - fam:LlJ.arJ.ty

of the CS proved to be the most important factor in}ix\iencmg

conditioning in these experiments. Not only did increasing

" familiarity with the unreinforced CS before conditioning interfere .

with the association of the CS with reinforcement, as demonstrated
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in Experiment 3, but was able to eliminate the salience-related
conditioning ‘di £ferences between the noise and the tone.

Ai(fmmg\ the superior associability of novel stimuli with
ceme

geinfo

has been repeatedly demonstrated in classical comdi-
tioning experiments (see Lubow (1973) for a comprehemgive review

i
of the effects of CS pre-expost_xre) , the mderlying]:m of the

1

rious theorists have suggested di fferent

H

effect are mcl‘ear.
functions served by unreinforced CS. It has been suggested
by a number of authgrs (e.g. Lubow, 1965, 1973; Lubow § Moore,
1959) that the acquires an inhibitory function such that it comes
to predicf that no reinforcement follows. Other theorists (e.g.
Mackintosh, 1975) have postulated that only .those stimuli which
predict a changf:- in reinforcement are attended to by the organism.
Repeated unreinforced pre-exposure to a CS the‘/refore results in a
lack of attending to that CS, just as othex:,,b;ckgromd stimilation
is ignored. Although this /investigation was not intended to

examine the mechanism underl); ‘

due to CS pre-exposure, the la
{

_attention is particularly interesting in that it implies a relation-

’ : g /o
ship between novelty and;salier& . Such a relatignship can be seen

: : 4
when the results of the s}econd\,\g.nd fourth experiments are examined.

W

. Although, after only four pre-ef'posures, the ability of the CS

{
. . 1+

(noise or tone) to elicit an m{ ‘mting response predicted its
. :

. | |
associability with the aversive'UCS, this relationship was not

\
, §
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maintained after 20 pfe-echosums. After 20 unreinforced

pre‘-ek;c;sures to the CS, the rate of CER acquisition between the

noise and tone no longer differed, in spite of large differences

during pre-exposure. Apparently,'familiarity with a CS can counteracj\t,’
the effects of its salience. In fact, Rescorla (1971) has attribuj:ed
the retarding effect of pre-exposure to a reduction of stimlu;s
salience. Such an interpretation is cle supported by thi§
investigation, which demonstrates the b1 f unreinforced
pre-exposure to eliminate salience-related differences in condi-
tim;ing. Indirect support for Rescorla's position can also

be found in the finding of Gra)" (Note 1), This researcher has demon-

- strated that a stimulus which failed to produce habituation even

after 24 pre-exposures (i.e. an extremely salient CS) was relatively
unaffected in associability with reinforcement by more than one
‘pre-exposure. These findings su'g,gest that unreinforced pre-exposure
impedes the association of a stimulus and a m{nfordng event -
through a r;duction of the salience of the stimulus. If salience
cannot be reduced l(as in the case of stimuli to which the animal
fails to habituate), then pre-exposure produces little effect.
Because of their effect on the associability of a CS with an
aversive UCS, the:inter-related dimensions of salience and novelty
appear to be factors which could ‘ccntribute to the selectivity and
conditionability of phobic stimuli. However, in their investigatioms
of "prepa.re&" vs. 'unprepared" fear conditioning, Ohman et al. (1976)
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contend that salience canncﬂ.f account for th; demonstrated extinction
differences between 'phobic' and "neutral" stimuli. Defining salieri‘g
in termms of magnitude of t‘he orienting response elicifed by a stimulus,
, these researchers compared the effects of a complex to a simple visual
stimilus on CEf acquisition and extinction in human subjects, as

r

measured by cohditioned GSR. - Their ré3sults indicated that the

complex stimulus, in spite of prodycipf a greater orienting response’
than the s:uq:le stimulus, failed to produce a more extinction -
resistant CER. The "phobic" stimulys, 6n the other hand, not only.

elicited a more extinction-resistant CER than the neutral stimulus

.but also produced - a greater orienting response. On the basis of these

findings, these authors have concluded that salience, as measured in
' terms of magnitude of the orienting respmnse, is not a factor influ-
étng “prepared" fear cond1t1on1ng However, because these authors
defi‘ne sallence in temms of the magnltude of the orienting respcnse,
it t be concluded that the 'phobic'' and "neutral" stimuli, as well
as the complex and simple stimuli, differed in terms of salience.
Thus, |on the basis of these comparisons it is nét possible to rule
out the effects of salience. Rather, it can’be said that salience \
appears to interact w/;'.th some other variable such that its effect
is el#.minated in the comparison of the complex and simple visual
sti;m’;li. Im:erestir;gly, although Ohman et al. inforﬁed subjects in
the l"'phobic"«vs. "neutral" caq:arisai as to which stimalus was to be

mixiforced, subjects in the high vs. low salience comparison were

AN
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. not so informed. By informing subjeuct.s in the first comparison,
these authors ‘have, in effect, correl.ategl these stimili with \
reinforcemgnt to a greater degree timan the stimuli in the _secd\c} \

'ex'periment C whicl; also received three unreinforced pre-exposures). \
Thus before the e:cpprimerae\gm the phobic and neutral stimuli
were better correlated with reinforcement (or were more valid CS's) than -

/ the high or lw' salience stimuli. But, tixis is precisely the opposit\e
{‘ of the effect of unreinforced pre-exposure,which reduces the cor- \

” \ relation of/the stimulus with reinforcement. Thus, if the action

of informing subjects concerning reinforcement can be conceptualized

\ as similar in effect to decreasing ‘the number of unreinforced pre-
\\exposures, then i.t might be expected, as was demnstrated in the
; %preser'xt 1nwstlgat10n, that the effects of salience cauld interact
with the relatwe fam111ar1ty (i.e. validity) of the CS to raduce resis-
tance to extinction with the complex stimulus. Clearly the evidence

is insufficient to eliminate the role of salience, as these

authors "proposo. On-the contrary, as previously discussed there
is.considerable evidence which favors the role of salience in the -
qgsociat:':on of events. J ’

The suggested inter-relétimship begween the &inensions of @
salience and novelty has been illustrated Yin the definition of
salience provided by Rozin and Kalat (1971l . These authors define

.salience in tems of the “relative nove of the stimulus.

Arguing “in favor of a "familiarity generalization" explanation,

N
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.in a specific class of reinforcers, he has suggested ‘that a tendency

lies in its suggestion of the importance of apparent CS - UCS

’ ’ . .
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Rozin and Kalat have suggested that more salient stimuli may, in
actuahty, be more - dlfferent from previously experienced stimuli.

The appeal of this explanatlon lies in its extension of the novelty -
familiarity effect, beyopq the specif_ic cs,'w classes of stimuli
which are similar to that CS. This notion of generalization from /
past experience to®the present learing situation has been

‘suggested by Mackintosh (1973) as a possible ez‘tplanaxion of the
phenomenon of '"belongingness" or specificity of association between

a stimulus and a reinforcer. Mackintosh has proposed that the
inter'f;rence of conditioning produced by unreinforced pm:exposufe

may explain why some stimuli are readily associated with certain
re;.nforcers, and not others. Arguing that animals may learn that
variations in a certain class of stimuli are inrelated tc; variations

for an animal to presently assaciate only certain $timuli w1th a given
remforcer could be 1 consequence of a past history in whlch other
classesxf stimuli have varied without predicting vanations in the
reinforcer in question. Thus, as an explanation of the sp,ecificityq

of association noted in conditioned taste aversions, Mackintosh proposes
that 'tastes are now readily associated with internal changes because
the adult rat has had a lifetime's exf:erience of such change's. not

bei:ig correlated with Pc:h:mges in external stimuli (1973. p. 93).‘

‘Although purely mjectural, the value of such an interpretation
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¢é@nsality. Perhaps greater conditioning can be expected to occur

if the CS, based on its physicai qualities and on the past experience

of the organism with stimuli possessmg similar physical qualiues r

‘ ears to be the cause of the UCS. In fact, the importance ‘of e
e t CS UCS causality has been demonstrated by »Testa (1975) who

has shown that a covariation of the stimulus event anc! the rein-

forcing evént,, in terms of similarity of loqatlon and temporal

patterning, greatly facilitates the association of the two events.

Relevande of Salience and Novelty to the Acquisition of Human Phobias
' \ 'Ihere“appears to be considerable evidence, both in the liter-
ature and reflected in this se £ e;q)erim;enf‘s‘, suggesting that
leaming\involves more than simply the pairing o\f" any neutral

stimulus with a minf&cﬁé event. The cbservation that human ‘phobias,

too, do not fit this description need not imply that a new, approach

to learning is npecessary to explain their acquisition. Those

characteristics which appear to differentiate phobias from laboratory
fear conditioning -- their selectivity, their rapid assoéiation

mt‘l} reinforcemer;t, and their msistapce to extinction (Seligman,
1971), are, in fact, characteristics which have been demonstrated

in laboratory fear conditioning. The observ;u:ion that phobic stimuli
;omp‘nse a select group of potentially threatemng stunlui which

" are read:.ly associated with aversive consequences, is explainable,

in part, with reference to the salience and novelty of such stimuli.
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Such an explanation does.not deny the preparedness positiin, but :
rather suggests that the organism may be prepared to'make associatioms
when certain condition$ are met, rather than to certain stimuli.

Indsed, the salience - novelty effects could easily be interpreted

" in terms of biological advantage. In suggesting the biological

advantage associated with the phenomenon of CS - UGQ ""belongingness"
observed in conditioned taste aversions, Rozin and Kalat (1971) P
have pr;:posgd that an equal ability to associate lights and soundsh
with gastrointestinal consequences would be mada;:tiw, and in fact
would result in “syperstitious" learning. The same could be said
regarding familisr vs. novel stimuli. An equal associability

bétween stimuli which are not“corvelated with' change in reinforcement,

-

Y

and stimuli which alxre, would result in superstitious leaming. '
It is clearly’ to the advantage of the organism ta ignore famialiai"
stimuli when a change in reinforcement occurs, and instead to

to associate that reinforcing event with a novel or more salient
stimulus.

»

may indeed be more prepared to associate certain stimili with the
aversive event than others. As in laboratory fear conditioning
where several stimuli ére (i{re;ehted, it would be expected that ;:he
most salient stimulus would be associated wifh the aversive event
(Kamin, 1969; Mackint;osh, 1971). and that the salience of the CS

may preédict the, strength of the association. Certain stimuli may

™ L]
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In the situation in which the phobia is acquired, the individual °



be more salient, and are mom rea:hly assoc:.ated with the aversxve

,event because they are smnlar to stimuli wh:.ch have been previously
a.ssocl.ated with s:.gnlar aversive cmsequances (Mackintosh, 1973,

Rozm & Kalat, 1971), or because they are stimuli whj:ch are mfamiliéu:

to the individual (Gray, Note L; Kalat § Rozin, 1970; Lubow, 1973; ,
Mackintosh, 1973, 1975; Rescorla, 1971; Revusky & Bodarf '1967; o

Wittlin § Broakshire, 1968), or because they possess certain

perceptual similarities to the 'aversive event, thereby appearing
. to cauSe the event .(Testa, 1975). . . \

LY FER

Although obviously important to én"mderstaﬁc\ling.of the
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\
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acquisition of pilob;dsf; it is not suggested ‘that the dim;nsions of
é-aiiénce and novelty explain all. _There is clear evidence throughout
the animal ];eax;nin_g literature "s:uggesting the imortgpce of ’
bio,l"ogical factors in learning, and ‘it would seem only logical to

s exl;ect that some forms of human learning might be similarly‘ \

.
v
i +
- » .

phyiogenetically prepared. It is the contention of this-investigationm,

{" however, i:hat'cauti\od must be exeércised before a bergavioral phenomenon
" is attributed :o phylogeny, simply because of the difficulties,

?\ - ! encountered in its explanation in tems of current knowledge.

. W : For exanple,,-Seh.gman (1971) 111ustrates his discussion of the\—"~ )

N preparedness notion -ot: phobias by descnbixﬁahp non-arbitrariness

of phob1c st:unull. Commenting on the characteristic of potenti

V4 - threat Sellgman states "omly- ra:rely, if£ ever, do we have pajama ‘
,
- phoblas, grass phobiag, electnc-aut1et pho?:las hamner phobias, ¥ ,
z - L "
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even thougl} t.hese {_hixigs are likely to bé ,a;sociated u‘ri‘th trauma
infot;rr world" ('1971‘, p 312). Indeed, t}w;e‘thiﬂgs\“hay'be likely
to be associated with ‘trauma, but after how many unreinforced
. presentations? Moreover, would the "tramnatl:t:'; Ucs elicit feér,
or as in the case of the ha@r, merely ave¥Sion? Fimally, due
to tixeir potentjai threat, certain stimuli may have a greater
. prqbability of occurring concurrently '\'vith reinforcement, thereby
” ir‘;creasing the chan?e that they will be z;ss;ciate& with ghe event.
as we11 Reortain stimili may'be predisposed, through social learning, .
to be associated with reinforcement. ‘ Such an increase in the\validity,
of a CS would be expected-to incre'a:?e its associability \'vitli :

o - reinforcement. Evidently there remain many unanswered questions

in behavioral explamnations of the acquisition of phobias.\\\
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REFERENCE NOTES

1. Gray, T. CS pre-exposure and acquisition of the CER.
. 1
Paper presented at”the meeting of the Canaxi}an

-

S, Psychological Association, Ottawa, Ontario, 1978.
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APPENDIX 1
ANOVA SUMMARY TABLES FOR CONDITIONING PHASE, EXPERIMENT 1
* CONDITIONING SESSION 1
SOURCE . sS df
Botween Subjects 1190.53 13
Stimilus .3 1 21,37

Subjects w Groups 1169.16 12 97.43 |

Within Subjects _ ~ 5570.03
Trials. . 1116.90 372.30
Stimulus X Trials. . 251.57 83.86°

Trials X Sub w Gp 4201.56 116.71

* p_<.0§'

CONDITIONING SESSION 2

SOURCE ss af |
]
Between Subjects §546.86 .13
Stimulus . . 07 1 07

L]

Subjects w Groups 6546.79 12 . ° 585,57

2

Within Subjects - 1796.00 42
Trials , ‘ 190.43

- Stimulus X Trials 18.36
Trials X sub w Gp 1587.21
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APPENDIX 2 ;
\ ANOVA SUMMARY ‘TABLES FOR EXTINCTION PHASE, EXPERIMENT 1
) :
EXTINCTION SESSION 2 .
‘ SOURCE ' SS df M5 - F
Between Subjects 5991.43 13
St imulus ' 144 .64 1 144.64 <1
\ au
! .
Subjects w Groups 5846.79 - 12 487.23
Within Subjects 3590.50 42 \
Trials 1272.79 3 424,26 - 9.05%* ‘
Stimulus X Trials 629.36 3 209,79 4.47%
Trials X Sub w Gp 1688.36 36 . 46.90 v
*p< .05
**p< 01 v s ,
» *} ) )
EXTINCTION SESSION 3
SOURCE . ss df MS s R <
. -
Between Subjects 13661 .31 13 "
- Stimalus . 2137.78 1 - 2137.78 2.2 hd
Subjects w Groups 1523.43 120 . 960.19
. \
t ' .
g Within Subjects 4185.00 42 \
; & oo R
| Trials = | >~ 2118.92 3 , 706.31  13.84%*
| b ~ N .
Stimulus X Trials, 228.94 o3 . ~  76.31 1.50
= ’ ‘ ) M ! ' ‘ uﬁ«
‘ Trials X Sub w Gp 1837.14° 36 51.03
' 7

**p<.01
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ANOVA SUMMARY TABLE FOR THE PRE-TEST SESSION, EXPERIMENT 2

SOURCE . SS
Between Subjects 9479.97 .
Complexity © 45.13
Rate /:Di 561.13
Gqulexity X Rate " 520.02
Subject51 w Grou'p5 . 8353.69
Within Subjects "13107.00
“Frials ‘ ¥ 6326.53
Complexity ‘X Ti"nials 853.44
Rate X Trials : 4348

Compl X Rate X Trials  169.66

Trials X Sub w Gp 5322 .56
**p < .01
P < 001 .
N\

af -

i

31

f

84

Y

MS

45313

‘ "561.13

520.02

298.35

2108.84
284.48
144 .94

'56.55 ¢

63.36

<1
1.88
1.74

32,284

4 .49%*
2.2

<

Al
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. ' APPENDIX 4 | ' .
_ ANOVA SUMMARY TABLE FOR 'counmpnmc SESSION 1, EXPERIMENT 2 )
SOURCE | ss & - Ms J A ’
Between Subjects + 15890.87 31 L g
‘ Complexity Ce0.12 1l 990.12  '2.03
‘ © Rate M.\ . \13.75 .03
’ ' Compiex{t'y X Rate 1262.53 S | ‘ ‘ 1262.53 2.59 *
Subjects w Groups ° 13624.44 28 486.59
‘ Within Subjects 27617500 - 96 _ E
| Trials 15059.56 | 3. S019:85° . 38.48%%s
Couplexity X mais_ 112019 . 3 . - 376.40 2.89* ;
" Rate X Trials " 268.41 5 89.47 .69 L
. Compl ¥Rate X Trials  203.03 3 " 67.68 .Ez : :
Trials X Sub w Gp 10956.81 84 )} 130.44 <

*p< .05
***p< 001




.. SOURCE ™

~

-»

Between Subjects
+ Complexity
Rate h

Complexity X Rate

- Subjects w Groups

Within Subjects

~

- Trials .

. Complexity X Trials
Rate X Trials

Trials X Sub w Gp
t Y wedp <001

Pl

q

APPENDIX § .
ANOVA SUMMARY TABLE FOR EXTINCTION SESSION 2, EXPERIMENT 2

5

S5

19987.75

1682.00

.. . Compl X Rate X Trials

1891.13
1404.50 .

15010.12

17256.25
9919.44
413.69
263.06
91.43
6568.63

3

1
1

df..

31
1

28

3
3

84

4

>

Fi

(l

MS

7
LY

"1682..00
1891.13
1404.50
© 536.08

'3306.48
137.90

_ 87.69

30.48

~

78.20 _

\
F

3.14
3.53

2.62 .

. 42,28%%+

1.76
1.12

1

w—




APPENDIX 6

ANOVA SUMMARY TABLE FOR EXTINCTION SESSION 3, EXPERIMENT 2

L4

f.‘s%)um ‘

'8S
p#tween Subjects 20283 .49
c}'mple;ity 1747.88
Rite 2 “ 10.69
i92.58

Cj:ﬁplexity X Rate
S}xbjects w'erps

"

df

3

1
1

1

12502.00 96

1-

18332.34 ‘2§ -

Within Subjects

Trigls ' 460483 3
Complexity X Trials 4767 3
‘Rate X Trials 222.28 3,
Compl X Rate X Trials 70 .A94 3
Trials X Sub w Gp 6656.28 84

**p < O R

Ae o
L ]
MS . F
1747.88  2.67
-10.69 1
152.58 1
654.73
.-
- ’
153,94 191370
| 515.89 ', 3.99%% u‘
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