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Abstract:
Previous experimental studies have demonstrated that response prevention facilitates the extinction of
an avoidance response.

However, this treatment resulted in greater residual fear of the original fear-producing situation than
extinction by traditional means. The present study was designed to test the role of second-order
conditioning during extinction and its effect on residual fear compared to response prevention.
Thirty-six rats, divided into three groups, were trained to avoid an electric shock in a one-way shuttle
box. Extinction procedures were performed in one of the following three ways: 1) a Control Group had
a normal extinction period (no shock), 2) a Blocked Group was prevented from responding for 20
trials, then received normal extinction trials, and 3) a Second-order Group received 20 trials of
second-order conditioning followed by normal extinction trials. After 24 hours of food deprivation, the
subjects were tested for residual fear in an operant learning task. The results indicated that extinction
was facilitated by means of response prevention.

However, when tested for residual fear, the results confirmed the hypothesis that second-order
conditioning can lead to fear reduction. Theoretical implications of second-order conditioning and its
role in therapeutic treatment of phobic patients are discussed.
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ABSTRACT

Previous experimental studies have demonstrated that response
prevention facilitates the extinction of an avoidance response.
However, this treatment resulted in greater residual fear of the
original fear-producing situation than extinction by traditional means.
The present study was designed to test the role of second-order
conditioning during extinction and its effect on residual fear compared
to response prevention. Thirty-six rats, divided into three groups,
were trained to avoid an electric shock in a one-way shuttle box.
Extinction procedures were performed in one of the following three -
ways: 1) a Control Group had a normal extinction period {no shock),

2) a Blocked Group was prevented from responding for 20 trials, then
received normal extinction trials, and 3) a Second-order Group received
20 trials of second-order conditioning followed by normal extinction
trials. After 24 hours of food deprivation, the subjects were tested
for residual fear in an operant learning task. The results indicated
that extinction was facilitated by means of response prevention.
However, when tested for residual fear, the results confirmed the
hypothesis that second-order conditioning can lead to fear reduction.
Theoretical implications of second-order conditioning and its role in
therapeutic treatment of phobic patients are discussed. '




INTRODUCTION

One characteéristic’ of the condifioned avoidance response is that
it is éxtremely resistant to extinction éompared with other conditi&ned
' .résponses, Sidman (1955) performed a'sefiés of experimegts testing
this aspect of the avoidance response and found that the pefsiétence‘of
the avoidance response, during ﬁhe early stages of ektinction, had a
direct correlation to its strength duriﬁg cénditioning. As the number
of shocks increases, there is a corresponding increase in the number of
punished nonavoidance responses. The amognt of depression of any given
ngnavoidance response.wi;l increase with the number of times it.has
been paired with ghock; Also, a single shoék Will'have depressed more
than one type Qf-nona§oiQance response (exploratory behavior, grooming,
ete.). Such factors contribute to the slow fecovery of .nonavoidance
responses and prevent such behavior from interfering with the avoidance
response,

The avoidance response has also been directly associated with
fear, a response which can be conditionéd to a preceding stimulus.
This fear response has been described by Miller (1948) as an ;acquired
drive", being oneé of the most important drives since it can be acquired
s6 easily and can becoﬁe so strong. Fear can be called an.acguired
drive because it can be learned and it can motivate new résponses.
For example, rats were given electric shocks in a Whité cémpaftﬁent
which could be avoided by going ipto'an adjoining blagk compartment of

the cage. After having learned this task, the shock was omitted and
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the door to the black compartment was closed. However, it could be
opened by turning a wheel or, later, by pressing a bar. The new
response was readily learned, suggesting that the acquired drive
.motiVating the learning of the new response was fear and that the
reduction of fear was & reinforcemént of this learning. The new
response showed that the.cues in the white compartmentlhad acquired the
functional properties of a drive and that escape from the White into
.the_black compartment had acquired the functional propertieé of reward.

If fear can bé conditioned to apparétus cﬁes, then an effective
CS would be a compound stimulus (McAllister and McAllister, 1962);
Working with forward?conditionihg and backward—cénditioning with and
without a CS, McAlliéter and McAllister (}962) studied the effect of a
compound stimulus on acquired fear. When comparing backward-
conditioning with and without a CS, the two grouﬁs did not differ
during extinction of avoidénce léarning, which suggested that fear WasA
not conditioned to the CS but to the apparatus cues, Also, the
performance of the group with forward-conditioning without the CB was
similar to the two backward-conditioning groups. Only the forward-.
conditioning with the CS group maintained a_high/le%el of performance
indicating that. better fear conditioning is obtained with a compound
CS (apparatus cues plus CS) than with a unitary cs.

Several techniques have been used in behavioral therapy in

association with the avoidance response. The most widely used method
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is desensitization where the subject is trainéd to reiax as He'is
gradually exposed to the phobic object through progressive steps.
‘Wolpe (1958) developed desensitiiation from a sefies of experiments on
the artificial induction of neurotic disturbances in cats. At first,
the neurotic cats were fed in surroﬁndings which were dissimilar from
the original traumatic enviromment. Then proceeding gradually through
'stages, the cats were placed in surroundings which were more and more
gimilar to the‘original situation. This resulted in resﬁoriﬂg the,céts
to apparent normal behavior. When using this technique on adglt
neurotic patients, relaxation was substituted for feeding producing
similar'results. Wolpe (1958) maintéined that it was the antagonistic
response (feeding, relaxation) which was responsible for the reduction
in anxiety. Later,.Davison (1965) demonstrated that it was the
combination of desensitization and relaxation which was the most
effective technidue for fear reduction.. Féﬁr groups received desensi-
tization under relaxation, relaxation only, desensitization only, Oor no
treatment for their fear of snakes. Systematic desensitization
(desensitization underarelaxatioﬁ) produced significantiy greater fear
reduction than the other methods used, Similar results were also found
by Rachman (1965) who explained that:

...néither relaxation nor desensitization is'effective in its
own right. The catalytic effect of the two procedures is greater
than their separate actions. It means also that the learning
process involved is probably conditioned inhibition rather than
extinction. This is not meant to imply that extinction is never

responsible for the reduction of fear. In the present context,
however, inhibition is a more effective process. (p. 250)
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This is in agreement With'Wolpe's hypothesié of réciprocal-inhibition
(suppression of one response or anxiety by the.excitation of another)
as the main basis'for the redﬁction and eiiﬁinatién of aniieﬁy.
Recently, however, systematic desensi;ization, desensitization

only, extinction and no treatment on eliminatiop of the ‘avoidance
response were evaluated in a nonshgck posttreatment extinction test
with rats (Delprato, 1973). Rather than facilitating elimination of
avoidance the pairing of the anxiety-competing response of'eating with
graded ekposure to the avgrsive stimulus produced about the same
results as no treatment and actually hindered elimination of the
response. Both desensitization without féédiﬁg and extinction were
'significantly moré effective in the elim#nation of fhe.avoidance

response, with the extinction ﬁethod tending to be most effective.

Delprato (1973) suggested that systematic desensitization counteracted

!

whatever mediated the effecfiveness of‘desensitization only and
extinction methods.

Another method used iﬁ behavior therapy is the implosive
technique (Hoéan, 1968), which requires the subject to visualize the
fear stimulus and to experience the elicited anxiety. ?or example,
part of the therapy session for a snake-phobic patient would resemble
- the following:

...now put your finger out towards the.snake and feel his head
coming up. Now, it is in your lap, and it is coming up. It heads

towards your finger and it is starting to bite at your finge¥. Let
it, let it bite at your finger. Put your finger out, let it bite,

TrT——
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let it bite at your finger, feel its fangs go right down into your
finger. Oooh, feel the pain going right up your arm and into your
shoulder. You want to pull your hand away, but leave it there.
Let the snake kind of gnaw at your finger. Feel it gnawing, look
at the blood dripping off your finger. Feel it in your stomach and
the pain going up your arm. Try to picture your bleeding finger.
And the teeth of the snake are stuck right in your finger, right
down to the bone. And it is crunching like on your finger there.
Let it. Feel it biting,... (Hogan, 1968, p. L27)
If the emotional reactions which are experienced because of this
recreation of the original trauma occur in the absence of primary
reinforcement (punishment, deprivation or rejection), the extinction of
neurotic behavior should occur. It differs from systematic desensi-
tization, since relaxation is not used, and there is not gradual
exposure to the fear stimulus. When a compérison of systematic
desensitization and implosive therapy was made for their effectiveness
in reducing phobic behavior, they did not differ (Barrett, 1969).
Tmplosive therapy was more efficient, since treatment ﬁas completed in
45% of the time required for systematic desensitization. However, the
latter had a consistent and coﬁtinuing effect across subjects and
across time, whereas implosive therapy was more variable.

In principle, implosive therapy is the same as response
prevention (also called "flooding") which is a common experimental
technique used to extingﬁish the avoldance response in animals.
Response prevention consists of foreing the subject to remain-in the

presence of the anxiety arousing situation by preventing or blocking

the avoidance response. For example, Page and Hall (1953) trained two
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groups of rats to avoid the white chamber of a shuttle-box by shuttling
to the cléar glass side. Ihe avoidance.reébonse was theh‘extingﬁished
in one of two ways. Tﬁé.control-was exfiﬁguisﬁed "normallyf (the shock
was omitted)r .For the experimental group, a door‘pre#ented passégé'
between the two compartments and blockea the occurrence of thé
avoidance response during‘the first'five éxtinction tfials. Subsequent
'extinction‘trials were conventional, The'blbcked'group,required'
-significantly fewer trials to reach an extinction criterion than the.
group extinguished by traditional means. One explanatioﬁ of the
diffgrence in extinction was that fhe animals prevented from leéving,
the chamber would be rein?orced for remaining because né shock would be
presenp.' This ex@lanétion suggested tﬁat the'avoidance ghamber
remained capable of eliciting fear but the subjgct'had learned a
response appropriate to its reduction. This intefpretation was
.supported in a subsequent study by Pagé (1955)'which replicéted ﬁhe
earlier study and,. in addition, required the rats to return to the
original shock compartment following extinction.  The létencies for the
blocked group were significantly longer than the latencies of the
control group, indicating.that thé Cs continugd to arouse a fear
response.

Another aspect of response prevention was investigated by
Bepline and Simmel (1967). Testing the éffect‘of blocking over a

period of days, they found that the degree of differences between
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control and experimental groups decreased. 'By the last day (twenty
trials a day for five_days) the extinction performance was.comparable
for all groﬁps. Apparently, blocking in the presence of the CS alone
only temporarily suppressed the avoidance yespsnse and had little or no
permanent effect on the extinction of fear. Although previous studies
have shown response preVention as having facilitated extinction of the
avoidance response KPags et al. (1953); Page (1955); Baum (1966);
Coulter, Riccio and Page (1969), and Schiff, Smith and Prochaska (1972)],
'fhe element of fear remained and blocked animals give evidence of
greater residual fear than unblocked animals. However, recently in a
study by Spring, Prochaska and Smith (1974), response prevention did
lead to fear reduction, but this reduction was dependent on the type of
activity the animals demonstrated during blocking (which occurred once‘:
for 25 minutes). When the subjects exhibited exploratory activity
consisting of sniffing and bodily movement in the alley, fear reduction
was significantly greater than that in the nonexploratory group -or she
control éroup. On the other hana, the nbngxploratory group, those
exhiﬁiting freezing behavior, grooming or sniffing without bodily
movement, showed more fear than the csntrol group.
Several explanations have been offered to account‘for this

residual fear. Baum (1970) concluded that no single theory seemed to
be able to successfully explain the evidence of fear following response

prevenfion; Rather a combination of the three main theories, i.e.,
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two—factor.theorya compeﬁing response theory andirelaxation theory,'“
appears to account for all the evidence~fouﬁd. In the two-factor
théory, avoidance learning involves two staéesf First, the animal
learns to be afraid of a certain stiﬁulus;or situation,-and éecond,
whatever the animal does .to remove itself from the fear sfimulus is
reinforced (Mowrer, 1951). Although the two-factor theory can account
for the facilitating effect response prevention has on extinction of
the avoidance response, the theory can‘nbt explain its greater'residual
fear. But the competing response: theory and relaxation theory can.
Competing responses such as crouching, freezing and grooming are
acquired during reéponse prevention. As a result, fear of the
conditioned stimulus doeé not experience extinction; rather, fear
remains and new responses are acquired to cope with the fear (Baum,
1970). The relaxation theory suggests that during fesponsé prevention)
fear is not extinguished nor are competing responses acquired; rather,
the animal learns to relax (exploratory behavior) (Denny, 1971). Thus,
the success ér'failure of the treatment is dependent on the nature of
the animals behavior during response prevention.
An alternative technique described by McAllister and McAllister

(1964) suggests that the'fear response, in addition to the avoidance
. response, can be extinguished. Through the use of second-order
conditioning, fear was conditioned at the second-order, but this fear ‘

was not as great as it was at the first-order. The first-order has

T T
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been demonstirated previously to be as much as four times more stable

than the higher orders, the higher orders being equally resistant to

extinction (Brogden and Culler, 1935). For second-order conditioning

to be effective in producing a response, two main éondiﬁibns'have to be
met. Fifst, the ability of the second-order to produce a résponse is
dependent on the relétionship between the second-order and some
reinforcer (the first-order), and second, the ability of the first-
order.to act as a reinforcer 1s dependent on some prior relationship
between it and a primary reinforcer such as shock (Rescorla, 1973). By
ﬁsing light and tone as conditioned stimuli, previous studies have
demonstrated that fear can be conditioned at the.second-order
[McAllister et al.,(196k4); Davenport (1966); Kamil (1968), and
Herendeen gnd Anderson (1968)]. Also, one study reported an inter-
esting observation as a result of second—order_éonditioning.

...the CS, apparently changed "valence" from a fear-evoking

stimulus to something akin to relaxation or relief. As a signal
for no shock, it served to depress fear-motivated test performance.
(Herendeen et al., 1968, p. 16)

Although response prevention has been effective in extinction of
the avoidance response, the problem of residual fear results when it is
employed. As Herendeen et al. (1968) indicated, second-order
conditioning can elicit reléxation whicﬂ can be effective in feér
reductipn-as Well.as éxtinctidn of the avoidance response. Systematic

desensitization uses this technique of relaxation and has been

successful in reducing fear of phobic objects. Therefore, by.using

o T e — "
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second-order conditioning during the garly stages of extinction, féar‘
qould be reduced and the response extinguighed,because of the
relaxation effect of the second-order stimulus.
Paired with shock, CSl acquireé the ability td elicit fear. A
second CS paired with CS

1

less, for C82 had never been directly paired with the: fear arousing

is presented, the animal

stimulus, i.e., shock. Therefore, when 082

will have a tendency to remain longer and will learn that the shock is
no longer present;' As a result, the longervlatency of the 082 will
generalize to CSl and facilitate the extinction of CSl. ngever,
although the avoidance response has been extinguished, this procedure
does not necessarily mean that fear has .been extingu%shed. Therefore,
it is necessary to use an operant learniﬁg procedure (Page, 1955). If
the latencies of the second-order group are equal to or less than the
latencies of the control.group (normal extinction procedure) and tﬂe

blocked group (response prevention procedure), then fear has been

extinguished by means of second-order conditioning.

.Will also elicit fear, But this fear will be

T




METHOD

Subjects. The subjects were 36 albino male rats of the Sprague-
Dawley strain from the Holtzman Company. At the start of the experi-
ment, they-were'QO to 100 days old. The ra£é were fandomly_divided
into three equal groups, one control group.and.two experimental groﬁps.
The Control'Group was trained to avoid a light (CSl), which was
‘followed by a normél,extinction period. The two‘exﬁerimentai Groups
were trained to avoid the CSl’ which Was-follOWed by a blockgd extine-
tion periéd and a second-order conditioning extinction feridd,
respectively.

Aéparatus. The apparatus was a 8" x 12" x 24" two-way shuttle-
box. The sides éf the neutral compartment were painted flaf black and
the sides of the shock cgmpartment were péinted flat white with the'top
for Both compartments being made of cleaﬁ Plexiglass fér viewing. The
grid fléo; consisted of 1/8" welding rods placed at 1/2" intervals.
.When a shock was delivered, the floor of the}shock compartﬁent'was
chargedvﬁiﬂldirect electric current.of an intensity of 3 ampheres. A_.
light intensity of ‘15 watts (CSl) and tone fréqueﬁcy of 1000 cycles
(CSE)'were presented 1in the shock compartment'on the side opposite the
door between the compartments. A Hunter Digital Readout Timér was used
for timing the length of avoidance responses in the acquisition and
extinction series and the latencies of responses in the operant

learning series.
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Procedure

Acquisition series. The subject was removed from the home cage

to a fetaining'cage and then placed in the shock box for a 2-3 minute
adaptation period. A series of pretest trials were made to assure that
the subject was pot mgking an avoidance response because of the
presentation of the nominal sﬁimulus, i.e., light (CSl) or tone (CSQ).
The criterion used was failure to leave the shock compartment within 5
seconds from the onset.ofvthe light of tone for 3 succéssive'trials.
The subject was returned to the retaining cage for 5 minutes and then
was placed back into the shock compartment. The onset of CSl occurred
10 seconds later, the door'between the two compartments opening
simultaneously. The onset of the shock followed 3 seconds after the
onset of CSl' The shock rémained on continuously until the subject
had left the shock compartment or until 45 seconds had elapsed. When
the subject made the avoidance responée, the door was closed and 10
seconds later the subject was removed and placed in the retaining cage
for a 20 second intertrial interval. This procedure continued until
the acquisition criterion was reached, i.e., for 3 successive trials
the subject performed the avoidance response witﬁin 2 seconds after the

onset of CS. and the opening of the door. If the subject failed to

1

make the avoidance response after 45 gseconds from the onset of CS the

l)
door was closed and the subject was removed and placed in the retaining

cage for the intertrial interval. This procedure was used for all

three groups.
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Extinction series. The extinction trials began 2 minutes after
the acquisition series.  For Control Group, the procedure for. extinc-

tion was similar to that of the acquisition series;‘eicept that shock

-was not used. Trials were continued until the avoidance response had

been extinguished, i.e., 5 successive failures to leave the shock
compartﬁent within U5 séconds after the onset of thé stimulus and the
opening of the door. If the avoidance response had not been extin-
guished after 60 trials, trials were concluded for that subject, and
an arbitrary extinetion value of 60 was recorded. For Group EI, the
blocked group, an extinction procedure was divided into two stages.
The first stage consisted of 20 trials; procedure‘differing from
acquisition in that no shock was used and after the onset éf CSl,.the
door remained closed for 15 seconds in brder to block.the avoidance
response. After this 15 second period, the subjecthwas removed and
placed in thé retéining cage for 20 second intertrial interval. fhe
second .stage consisted of trials like those of the control group and’
terminated after criterion had been reached or after a total of 66
trials. For Group EIT, the second-order group, the extinction
procedure was divided into~threé stages. Du;ing the fi;st stagé, the
subject was presénted Wi%h CSl and CSé, simultaneously, for 10 trials;
the-procedure was the same as in acquisition, except that shock was
omitted. After these 10 -trials, the second extinction stage began.

This consisted of 10 trials like the first stage, but only Cs, was

T & 7 W
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presented. The third stage consisted of trials similar to the second
stage with the exception that only CSl yas presented. Extinetion
trialé.were términated when either the avoidance response was extin-

guished or when the total number of extinction trials egqualled 60.

Operant Learning series. The operaﬁt learﬁing series followed
24 hoﬁrs after the whole process began for'all groups. 'Each-subject
was deprived of food fo? this 24 hour peribd; The subject was removed
from the home cage £o the retaining cage and placed in the black
qeutral compartment. Precision food pellets were placed in the shock
coﬁpartment centered against the wall opposite the door (to éntice the
subject into the illuminated shock'compartment). Aftéf the subjéct had
been in the neutral compartment for 10 seconds, the door was opened.
If the subject remained in the neutral cémpartment for 5 minutes, the
door was closed and the sﬁbject was placed in the retaining cage for
20 secondé. If the suﬁject went into the shqck compartment,‘he was
permitted to remain for 30 seconds (in order to eat the pellets) and
then was:removed to the retaining cage for 20 seconds. This procedure

continued for 10 trials."




RESULTS

A simple one—w&f énalysis of variance of acquisition data
revealed no significant differences between the three groups (F (2,33) =
.08, n.s.). These results refigct éomparablé perfbrménce of the
avoidance response with an overall mgan o% T.97 trials to criterion
and a mean of 5.66 trials of shock. Such findings are similar to
previous studies which have found very fapid avoidance learning.

An unreplicated nested model of analysis of vafiance was used to
analyze the latencies of the avoidance fesponse during extinction.~ By
using this model, the latencies- for the thfee grouﬁs could be tested
simultaneously and also wouid reveal any Group x Trial interaction.

Ten blocks of triéls, with six trials in each block, were being
compared. Since some of the subjects in each group extinguished
before sixty trials, Louck's version of Vincent tenth (Munn, 1950) was
employed so that every subject would have a value for each of the sixty
trials being compared.

The extinction results are summarized in Table 1. There was a
significant difference ig the latencies of the avoidance response
between the three groups. A Scheffé Multiple Comparison Test was used
to interpret this finding. Significant differences were found.between
the Céntrol and Blocked Groups (mean latencies of 109.2T7 and 198.7L,
respectively) with Fs (l; 22) = 9.68, p <.05, and between the Blocked
and Second-order Groups (means of 198.74 and 10L.11, respectively) with

Fs (1, 22) =10.64, p <.05, (however, Fs (1, 22) = 10.78, p = .0L).
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Table 1

Summary of Analysis of Variance for the Three Groups
During Extinction Trials

Source | ss  ar Mg Fo P
Subjects (r) . 17919.61 33 TP S—
Groups (B) 6795. 42 2 3397.71 6.25 <.0L
Blocks of six trials (C) 18572.92 9 2063.66 . 31.08 <.001
BXC ‘ 1723.87 18 95.77 1.4 - L1310
rC/B 19717.41 297 -66.39. ————
Total '61739.23 359

However, there was no significant différence between the Control and
Second-order Groups (Fs (1, 22) = .03, n.s.). As demonstrated in
earlier studies, the biocking of responses early in the extinction
trials results in more rapid extinction. Second-order condifioning‘
does not appear to have a facilitating effect on extinction of the
avoidance response but appears to be comparablehto the traditional
method. The mean numbér of avoidance responses for the ten blocks of
trials is shown in Figure. 1. (Note: TFor the.first three blocks of
six trials, responses for the Blockea Group are not recorded since
these consisted of 18 of the 20 blocked trials. For the fourth block
of trials the percentage of responses is éhown since ‘two of the six

trials were also blocked trials).

T
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Figure 1. Mean number of avoidance responses as a function of
blocks of six trials during extinction for the three groups.
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There was also a significant hain effect of blocks of trials.'
As the subjects proceeded through thé extinction procedure, the laten-
cies of the avoidagce responée'increase@. The mean latencies~of the
blocks of trials are shown in Figure 2. 'Thefe was no.éignificant Gfouﬁ
x Blocks of Tfials interaction. |

A simplé bné—way analysis of variance of thé operant learning
data resulted in E_(Q, 33) = 3.26, p = .051). Since the results were
marginally significanb, a.Scheffé Multiple Comparison Test was. used.
There was no significant difference between the Control and Biocked
Gr&ups (means of 117.12 and£129.h5, respectively, with Fs (1, 22).=
O.lb, n.s.). However, when comparing the Blocked Group with the
Sgcond—ofder'Group {means of 129.45 and 48.93, resﬁectively),AE§ (1, 22) .
= 6.14, n,s., approaéhed significance (Fs (1, 22):= 6.64, p = .05).
This‘similar result Wﬁs aiso found in the comparison-af thé Control
Group to the Second—order_Group (means of 117.12 and 48,93, respec-
tively, with Fs (1, 22)‘= 5,h2, n.s.). The mean latencies of the .
subjects for each trial in oﬁéfant leérﬁing-is shown in,Figure 3:
Whilé second-~order conditioning 4id not facilitaté extinction of the
avoidance response ‘Figure 2),Ait did have'éh apprgciable éffeét oh

fear reduction (Figure 3).
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Figure 2. Mean latency as a function of blocks of six trials
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DISCUSSION

The evidence provided by this éxperiment gives.édditional
support to the notion that prevention or blocking of the avoidance
response facilitateé the extinction of such behavior [Page et ai.'
(1953), Baum (1966), and Schiff et al. (1972)]. The blocked aﬁimals
emitted fewer responses (Figure 1, page 17) and responded with gfeater
latenéies_than the control or second-order animals (Figure 2). Also,
eight of the twelve blocked subjects did meet extinction criterion,
whereas, only five control subjects and four second-order subjects did,
The Control and Second-order Groups had similar perfqrmances, with the
Second~order Group being somewhat slower in extinguishing. A possible
explanati&n for the ineffectiveness of‘second—order coﬁditioning on the
extinction of the avoidance fesponse_coulé be that the treatment only
lasted for twenty trials. Since this treatment is more subtle thaﬁ
blocking, it should be extended over a longer time period in order to
be as effective in the facilitatiop of extinction. In previous studies,
second~order conditioning trials ranged froﬁ 30 trials to 200.trials,‘
with the latter being most effective [McAllister et al. (196L4),
Davenport (1966), and Herendeen et al. (1968)]. In response preven-
tion, the critical variable is total blocking time as opposed to
either number of blocked trials or length of éach blocked trial.
Schiff et al. (1972) found that the greatest reduction ih résistance
to extinction occurred betwegn 25 and 30 seconds of total blocking

time, considerably less than the total blocking time used in this
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study (300 seconds). Although 50 seconds is sufficiént for blocking to

be effective in extinguishing the avoidance response, additional
blocking time does not_interfgr with this effecti%enesé,.nor does it
signifi¢antly'enhdnce it.-

Although response prevention facilitated extinction of the
avoidance responée, this reduction in avoidance response strength does
not necessarily reflect the subject's le&el of fear té the avoidance
cues. The results of the operant learning series indicate thét only
one extinctiop tfeatment,-secondForder conditioning, was effective in
reducing fear. Thg latencies of the Second-order Group hecame
noticeably shorter as trials progressed through operant learning;
whereas, the Blocked Grgup performed in'a similar maﬁner but with
significantly longer latencies throughou£ the operant phage; The
performance of the Control Group was similar to that of the Blocked
Group but was somewhat erratic (Figure 3). This finding supports tﬁe-
hypothesis that second-order conditioning can reduce fea? and suggests
that extinction of the avoidance response might be facilitated by
extending this treatment over more trials during extinction. -

The lack of correspondence between the results of extinction and
operant’ learning cannot be explained by one theory; rather, as Baum
{1970) suggested, a combination of the three.main theories is needed.
The two-factor theory accounts for the initial learning of the

avoidance response and extinction behavior but does mot account for
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residual fear. That is, the subject learned to évoid by Ffirst

learning to be afraid in response to sfimuli associated with being in

. the white compartment of the appafatus (liéht, shock; apparatus cues).

Then, the response of going through the door ipto the black compartment
Was_reinforced‘since it terminated the fear stimuli. By incorporating
relaxaﬁion theory and competing response theory into the second stage
of the fwo-factor theory, one can account for the effects the different
experimental treatments had on extinetion and residual fear as revealed
in operant learning. During response prevenfion, the‘subjgct learned
new, competing responses, such as freezing and grodming, in order to
cope with the fear stimuli. Ihus, fear of the conditioned stimulus and-
apparatus cues were not extinguished,'but remained in the form of
competing responses. When placed in the black compartment for operant

leafning, the blocked animals demonstrated this residual fear by having

- longer reentering latencies. Of the eight blocked animals that extin-

guished, all exhibited these competing resﬁonses and had longer
létengies in operant learning. This interpretation is in agreement
with earlier,studies_of'Page (1955) and Coulter et al. (1969).

The relaxation theory states that the animal léarns to relax
(exploratory behévior) in the p?esence of.fear stimuli. The effect of
relaxation on extinction will increase with the extént +to which fear~-
producing cues are attached to the avoidance responée. In other words,

some fear must be present during extinction in order to make use of the
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inhibitory effects of relaxation (ﬁenny, 1971). ﬁelaxation is a
respoﬁse antagonistic to.theﬂavoidance response, thus,'léarﬁing to
relax inhibits the already le;rned avoidanéé response, which is .
analogous to Wolpe's (1958) reciprocal inhibitién: This way relaxatioﬁ
becomes directly conditionédAto the cues. of thg‘white'shobk compartment
and fear or avoidance behavior soon extinguishes. Aithough the Second-
order Group did not show superior extinction. performance, the animals |
did demonstrate more exploratory behavior during extinction than the
~Contrql or Blocked Grouﬁs. "This could accqunt.for their sﬁorter
latenéies in operant learning in-terms'of iﬁhibitory effects of
relaxation.

This interpretation is similar to what Rescorla (1973) describes
as conditioned inhibition. That is, the second-order CS'deveiOPS the
ability to inhibit the conditioned response normally evoked by CSl.

- First, CS, develops second-order conditioning because it is presented

2

with the fear-producing CSl. Since CS, is presented with a primary

2
fear elicitor but is not reinforced with shock, it gradually develops
conditioned inhibition. This inhibition weakens the response
associated with CSl,‘which_in turn makes it less effectéd as a .
reinforcer, thus allowing for relaxation'ér explbratory behavior to

occur. As a result of this antagonistic behavior during extinetion,

there .is fear reduction through second-order conditioning. -

T=TT"
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The explanations of the findings in this experiment are similar
to those of systematic desensitization. Although there was no gradual
exposure to the fear-producing stimuli, the effect of introducing a new
CS had properties similar to the gradual steps of systematic desensiti-.
zation, i.e., reciprocal inhibition. In future studies in this area,
it is recommended that dﬁring.extinction,‘second—order conditioning
should extend'over mofe_trials than used here in order to test its roie
in the facilitation of the extinction of the avoidance reéponse.
'Second—qrder qoﬁditioning appears to play an important role in fear

reduction and warrants further investigation.
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