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CHAPTER ONE

INTRODUCTION

The research reported in the present thesis was motivated by a 

desire to understand why avoidance conditioning! in many of the usual 

experimental situations* is so slow. It is obvious that in the natural 

environment an avoidance response has to be acquired rapidly if such a 

response is to have any adaptive value. In many of the experimental pro­

cedures employed in the laboratory* however* avoidance conditioning is 

found to take a considerable number of trials. One possible explanation 

for this is that under certain circumstances avoidance conditioning may bo 

retarded because of the development of an 'avoidance-avoidance' conflict. 

For example* in the usual shuttlebox procedure animals may be in such a 
state of conflict. iVhen the conditioned stimulus (CS) comes on they 

have to run out of the compartment in which they happen to be in order to 

avoid shock in that compartment. But the stimulus properties of the 

opposite compartment also elicit a tendency to avoid* since the animals 

have previously experienced the CS and the unconditioned stimulus (UCS) 

there. The fact that a one-way avoidance response is much more rapidly 

acquired than a shuttling response lends further evidence in support of 

this notion.

Our first objective* then* was to carry out preliminary experi­

ments designed to determine the influence of conflict on avoidance 

conditioning. Conflict was produced by a series of shocks administered 

prior to the initiation of avoidance training. Shock can influence
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behavior in a number of ways, for example, as a general motivational

or arousing stimulus, as a UCS for the acquision of responses through

Pavlovian conditioning, or as a punisher or reinforcer of a given 

operant response. Without some knowledge about the various properties 

of shock as a controller of behavior, it would be difficult to find 

out whether a given effect was produced by conflict or by some other 

mechanism. Thus, the second purpose of the research was to investigate 

in detail how preshocks affect subsequent avoidance conditioning. A 

series of four interrelated experiments were undertaken to study the 

above mentioned two problems. A historical review of the literature is 

appropriate at this point, prior to a detailed description of the research.



CHAPTER TWO

HISTORICAL REVIEW

The present thesis represents an attempt to explore the effects 

of pretraining with shock on the subsequent acquisition and extinction 

of a conditioned avoidance response. It is possible to divide invest­

igations which are relevant to this problem into different categories 

depending on the experimental procedures used following preshock. The 

main procedures ares (1) observation of the animals’ behavior in 

experimental situations where no further shock is presented} (2) escape; 

(J) avoidance and (4) complex situations involving conflict. Further­

more, a consideration of the age at which preshock is administered and 

the age of subsequent testing permits a further classification into two 

categories:
1) Preshock at infancy with a test at maturity;

2) Preshock at maturity with immediate testing.

In experiments in category (1), we find a concern to demonstrate 

that early experiences at infancy have some permanent effect which is 

manifested in later conditioning at maturity; in those included in the 

second category, a concern with the use of preshock to help in the analysis 

of the process of conditioning.

^In fact, there are really four categories with the other two 
being preshock at infancy with immediate testing and preshock at maturity 
with testing carried out at a later date. These, however, are usually 
treated as controls for the other procedures.
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Since the series of experiments to be reported in this thesis 

involves pretraining with shock at maturity, and is concerned with an 

analysis of factors controlling avoidance conditioning, only the relevant 

investigations on prior exposure to shoe at infancy will be dealt with. 

The reader interested in the general problem of early experience is 
referred to review articles by Ader (1959), King (195&) and Beach and 

Jaynes (1954)

The plan of the present chapter is to discuss separately 

three major categories which were established on the basis of the test 

procedures employed following preshock; (1) experimental situations 

where the behavior of the subject is observed without further use of 
the primary aversive stimulus in testing; (2) escape and avoidance 

conditioning procedures; and (5) complex conditioning procedures such 

as conflict.

Within the first two sections the particular studies may have 

been performed on either mature or infant animals. In this review data

’In recent years there has been an increased interest in the 
latter problem - i.e., in the extent and precise nature of the effects 
of "early" stressful situations. Such interest may have been stimulated 
by the Hebbian theoretical model (194-9) and by Scott and Marston’s (1950) 
hypothesis concerning the existence of "critical" developmental periods. 
Added to these we have the well known theories of Freud which stress the 
importance of infantile experiences in the development of the organism.

While it is true that there is a substantial amount of experiment­
al literature supposedly verifying the importance of infant stress, a 
most crucial control has been overlooked in most cases. As Baron, Brook­
shire, and Littmen (1957)« and Ader (1959) have pointed out, unless both 
young and old animals are subjected to the same experimental manipula­
tions, what is being investigated is merely the effect of previous 
experience and not necessarily the effect of early experience or exper­
ience during infancy. Had the appropriate adult controls been included 
in all of these experiments, a comparison of our results with those 
obtained by other investigators in this area would, of course, have 
been possible.
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from experiments in both categories wil be presented. 

Observation of Behavior in Experimental Situations Which do not 
Require Further Exposure to Shock.

In this section investigations will be described in which 

following preshock, organisms are tested in situations that do not 

require further encounter with shock. Typically, measurements are 

made in terms of activity, and preference for stimuli that have been 

associated with shock. These experiments are very similar in design to 

experiments on fear conditioning (Kalish, 1954, McAllister and McAllister, 

1962a, 1962b, 1963a, 1963b). In these latter investigations, a CS is 

paired with shock and subsequently a test of the effects of this CS on 

behavior is made. The main difference between the fear conditioning 

experiments and the preshock experiments seems to be in the following: 

In fear conditioning a precisely specified CS is used, whereas in pre­

shock experiments the CS is not specified. If one were to describe 

the CS in the latter, it usually would be the '’experimental situation" 

itself. Also, in fear conditioning studies a wide range of test tasks 

are employed. In addition to activity level or preference tests we find 

tests of the effects of the CS on a startle response (Brown, Kalish and 

Farber, 1951), and the effects of the CS as a motivator and reinforcer of 

an instrumental response (Kalish, 1954, McAllister and McAllister, 1962a, 

1962b, 1963a, 1963b).

Brookshire, Littman and Stewart (1961) preshocked rats in either 

a white shock box, a black shock box or while they were restricted in a 

harness, and observed activity in a white shock box under subsequent 

no shock conditions. The activity measure consisted of counting the 

number of squares traversed in the box. Freshock was carried out when 
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the rats were between 31 and 40 days old and consisted of exposure to 

shock for four continuous minutes per day for ten consecutive days. 
They found that subjects (Sg) traumatized in either the white or the 

black box displayed low activity, whereas harness animals resembled non­

traumatized groups. However, a day after being exposed to shock in the 

adult test situation, all the groups exhibited a decrease in activity. 

These results indicate that the major contributor to a decrement in 

responding is the fear conditioned to the test situation itself. One 

could argue that for groups preshocked in the white or the black box, 

the test apparatus in which activity was observed had stimulus properties 

that resembled those of the boxes in which traumatization was carried 

out. For the harness group, the preshock situation was so different that 

fear generalization to the test situation did not take place, and there­

fore no reduction in activity occurred. Such an argument is also sub­

stantiated by the fact that after a day’s exposure to shock in the adult 

test situation, even the no shock control and the harness groups behaved 

like the others; in these animals also fear was conditioned now to the 

stimulus properties of the box.
The results of Campbell and Campbell (1962) further indicate 

that fear conditioning to the situation leads to a decrease in res­

ponding. The main purpose of the study was to measure retention and ex­

tinction of a learned fear which was conditioned at different ages in 
rats. The apparatus used for measuring fear was a modified Miller-box 

with a white and a black compartment separated by a movable partition. 

Fear was conditioned to either the white or the black side of the 

apparatus in groups of rats that were 18, 23, 38, 54 or 100 days old.
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Testing was carried out 0 days, 7, 21, or 42 days after the conditioning 

session. Fear conditioning involved confining each S in either one of 

the compartments and giving it two series of 15 shocks of 2 second 

duration on a 20-second variable interval schedule. Two measures of 

fear were recorded during the test period: number of crosses between 

the compartments, and amount of time spent in the shock compartment, 

detention of fear over the four retention intervals was found to change 

as a function of age - Ss shocked at 100 days of age showed complete 
retention through time,while rats conditioned at 18 and 25 days of age 

displayed almost no retention of fear when tested 42 days later. The 

same type of results were obtained with a conditioned suppression pro­

cedure. The conclusion is that *'the older the rat when conditioned, 

the greater the retention of fear at all intervals between conditioning 

and testing", (p.5.) The main point of this study for us is that animals 

preshocked in a given location tend to spend very little time in that 

location. Also, number of crossings between compartments was found to 

decrease after fear conditioning. However, it is important to note 
that in the procedure employed by Campbell and Campbell (1962) number 

of crossings is not a measure of activity independent of the preference 

measure. It is obvious that given a choice between a compartment in 

which they were shocked, and a compartment in which they had never ex­
perienced shock, rats will either stay in the preferred (i.e. "safe") 

compartment, or will make one cross from the "dangerous" into the "safe" 
side. On the other hand, in the experiment by Brookshire et. al. (1961) 

previously described, where the animal was confined in an apparatus
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consisting of only one compartment, crossings from one section of the 

compartment to the other would be more of a pure measure of activity.

Using an identical procedure to that employed by Campbell and 

Campbell (19&2) Kurtz and Pearl (i960) obtained similar results. There 

were three conditions of pretraining: 1) A ’’non-extinguished” group in 

which Sg received 6 shocks of 5 second duration during a 20 minute period 

in the shock compartment of the pretraining apparatus. On the following 

three days each S was confined in a cylindrical restraining cage adjoining 
the shock compartment. 2) An ’’extinguished11 group - which underwent 

the same treatment as group (1) on the first day. During the subsequent 

three days, however, they were confined in the shock compartment of the 
pretraining apparatus; and j) a control group - these animals received 

the same treatment as the non-extinguished group, without ever being 

exposed to shock.

During the testing period, amount of time spent in the shock 

compartment and the number of crosses between the two compartments of 

the apparatus were recorded.

The results indicated that the extinction procedure was effective 

in reducing fear since on the above measures a significiant difference 

was obtained between the extinguished and non-extinguished Ss. For 

amount of time spent in the shock compartment, the ordering of the 

groups was in the following direction.1 non-extinguished, extinguished 

and control, with the non-extinguished animals spending the least time 

and the controls spending the most in the "feared” side. The difference 

between extinguished and control Ss also reached significance indicating
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that there was a residual effect of shock experience even after extinction. 

These three investigations, then, show that as one would expecti 

subjects tend to avoid situations in which they have been shocked. The 

results of these experiments also seem to be in agreement with respect 

to a decrement in level of activity produced by preshock. However, it 

is obvious from the procedures employed by Campbell and Campbell (1962), 

and Kurts and Pearl (i960) that they are not really measuring activity. 

Rather, the decrease in number of crosses in their experiments was pro­

duced by a tendency to avoid a fear provoking situation. The experiment 

by Baron et. al. (1957) on the other hand, did seem to show that confining 

Ss in a fear provoking situation does reduce activity.

Escape and Avoidance

One of the few experiments on "early” experience in which control 

groups using mature animals were included is that of Baron, et. al. (1957)* 

They subjected their rats to a strong electric shock for three continuous 

minutes, on each of two consecutive days, at three different ages - 

either at 20 days of age, 36 days of age, or at maturity. They also in­

cluded a young and an adult no shock control group. As adults, half 

of the Ss in each group were tested under either escape or avoidance 

conditions in a bar pressing situation. Also, half of each of the escape 

and avoidance Ss were tested with either the same shock intensity as 

the one used in pretraining, or with a much lower one. The results in­

dicated that animals preshocked at any age were sy-erior to no-shock 

control Ss in escape learning under both shock levels, and in the ac­

quisition of avoidance under the high shock intensity. Eventhough the 
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results for the avoidance group® tested with a lower shock than the one 

in training did not reach significance, they were in the same direction. 

The authors interpret their findings in terms of positive transfer 
from the training to the test situation, or as “(1) substantiating 

the hypothesis that traumatization will affect subsequent learning in 

which the traumatizing agent recurs; (2) substantiating the hypothesis 

that effects of trauma are long lasting; (5) not strongly substant­

iating the hypothesis that traumatization at an early age has broader 
consequences than traumatization at maturity”, (p. 53*0. The third 

point would have been better worded had the authors used the phrase 

’’not at all substantiating the hypothesis........" since there is no

evidence in their results indicating that early traumatization has per­

manent effects.

In this experiment, the time interval between pretraining and 

testing was not equated for young and adult Sg. Those traumatized at 

infancy were tested 100 days later, while adult animals were tested one 

day after being preshocked. It may very well have been that early 

experience with shock had more profound consequences than experience 

with the same traumatic stimulus at adulthood, but that the effects of 

early experience dissipated with time.
This last possibility was examined by Brookshire, et. al. (1961) 

in one of a series of six studies motivated by the general findings of 
Baron et. al. (1957). Their first experiment, which in part was a 

replication of the Baron et. al. design, and which is the most relevant 

one to our work, will be fully described here. Rats were subjected to 

two minutes of continuous shock in a specially constructed preshock box 
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on each of five consecutive days when they were either 2C or 120 days 

old. Subsequent testing consisted of either escape or avoidance training 

at the rate of five trials per day for eight consecutive days. An alley 

which was divided into a start-box, a runway, and a goal-box separated 

by guillotine-type doors was used. Both infant and adult traumatized

were given an interval of 100 days between traumatization and testing. 

In addition, there were two preshook - adult groups that were tested 

immediately - one tested on escape and one on avoidance. The results 

were in. accord with those of Baron et. al. with respect to the role of 

age. Trauma residuals did not operate differentially in weanlings and 

adults. In general, the consequence of preshocks was to interfere with 

escape and facilitate avoidance performance, with one exception. Rats 

preshocked at 120 days of age and tested immediately were superior to 

the other experimental animals in escape behavior and to no-shock con­

trols in both escape and avoidance.''

The authors offer the following as possible explanations of the 

latter finding. An ” ........ interesting possibility is that there is 

some latent feature of the residua which requires a lengthy interval of 

time to mature; if Sb are tested after a shorter period of time, then 

the usual effect of shock upon escape behavior does not appear.11 On 

the other hand, if it is assumed that the effects of recent experience 

dissinate with time, then recent traumatization may ’’ ...... adapt the

organism in such a way that the drive level induced by shock is lower

"These no-preshock control animals were not handled prior to testing. 
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than for animals traumatized long ago or who h&v® never had any previous 

sliock experiences. The shock experienced under escape conditions does 

not disorganize recently shocked animals so auch, that is, their drive 

level ie not sc high, and they are better able to discriminate and use 
environmental cues leading to oafety'4. (r. 24) Interestingly enough, 

they never c raider the possibility that superior escape responding in 

recently traumatized animals may be a result of the similarity between 

the preshock box and the starting compartment of th® alley. Both of 

them were dirk (the prebhock box being painted black, and the starting 

box dork brcun), and both had grid floors through which shook was de­

livered, On the other hand, the white goal compartmont with a mnooth 

floor had hig ly distinctive properties. If wo assume th^t fear was 

conditioned to the cue® of the preshock a. paratus, and also that fear 
dissipates with time, (see Campbell and Campbell, 1962, results on p* 7 

for young animal®.) it becomes clear why rats with no time interval be­

tween preshock and escape training might respond with shorter latencies.

It should be noted that at first glance these results seem to 
contradict the findings of the first Baron et. al. (1957) study. In 

both experiments avoidance behavior was facilitated in both infant and 

adult traumatized Ss. But while Baron et. al. found a facilltatory effect 

of trauma residual on escape performance in rats preshocked at infancy 

of adulthood as compared with controls, the data obtained by Brookshire 

et. al. indicate that escape learning is hindered, with one exception* 

Only in the case of animals preshocked at maturity and tested immediately 

was escape facilitated. Brookshire et. al. c^lain this discrepancy by
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suggesting that the consequences of shook residual depend on the task 

that the Ss are confronted with. In a bar pressing situation, which la 

relatively simple and does not require much effort on the • art of the 

S, behavior nay be les* disorganized by shock than In a runway situation* 

But avoidance behavior, which does not require further experience with 

shock is facilitated in both cases*

In both of the above experiments avoidance conditioning was 

facilitated. On the other hand, results obtained by Chevalier and L®vine 

(1955) and Levine, Chevalier and Korchin (1956) in Infantile ; seen to 

indicate an opposite trend with respect to ease of avoidance conditioning* 

In both experiments, they studied the effects of infantile experience® 

with unavoidable shocks on later avoidance learning in rats. The animals 

were divided into three groups} one was shocked, one was put in the 

apparatus for the same amount of tine without receiving any shock, and 
one was ignored (i. 0., left in the home cage). Iha treatments wore 

carried out from birth until 20 days of ago. For shocked Sg, the grid 

was electrified for three continuous minutes per day during the first 

eight days and for two throe minute periods a day from then on. Avoidance 

training in a two compartment box was instituted at the rate of one trial 
per day when all the rats were 60 days old* The unmanipulated control 

group was found to bo inferior to shocked rats and the no-shock rats 

placed in the apparatus in both total number of escapes and totaJ number 

of trials before criterion, while the performance of the "no shock 

handled" aninals was the best with respect to both measures. Since more 

"freeslng" behavior was observed in the no handling group, the authors 

argue that ignoring rate at infancy makes them more susceptible to
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disturbance. Although early acquisition measures did not reveal any 

differences between the shock and no shock handled groups, their per­

formance became more differentiated by the time the avoidance criterion 

was reached. Note, that in this ex, eriment shocked animals can be com­

pared with both no-shock groups, but since some handling took place in 

the case of the shocked rats, a comparison of their performance with 

that of no-shock handled Ss is more appropriate. Such a comparison, 

therefore, indicates that the two group® did not differ in escape re­

sponding, while avoidance performance was hindered in shocked groups 

(as indicated by fewer number of escapes made before criterion by "no­

shock handled” controls). However, if we consider the performance of 

"no-shock ignored" animals, we find the results to substantiate those of 
Brookshire et. al. (1961 , who also ^.ed no handled controls. In other 

words, shocked animals were superior in the ac uisition of avoidance. 

Thue, the conclusion as to whether preshock hinders or facilitates sub­

sequent avoidance depends on the particular control groups used for com­

parisons. The importance of specifying whether controls were handled or 

not can hardly be exaggerated since inferior or superior avoidance per­

formance in preshocked animals, as compared with no-shock Ss, seems to 

be determined by this handling variable. The explanation offered by the 

authors, on the other hand, is that "..... shock in infancy may lead either 

to a disruption of some cognitive ability whose integrity is necessary for 

adequate adult performance, cr to a hightened level of anxiety drive which 

alone or in combination with the fear elicited by the adult testing 

situation is sufficiently intense to interfere with the learning process", 

(Levin® et. al., 1956, p. 492). If we consider the important role that
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handling playa in the emotionality of animals, such an explanation does 

not make much sense.

Furtheraor-, in the Chevalier and Levine (1955) and Levine et. al. 

(1956) studies shocked Ls were found to be sore resistant to extinction 

than the rest of the animals. But their extinction data is confounded, 

since number of escapes before acquisition was not controlled. Interestingly 

enough, preshocked Ss who are more resistant to extinction are also found 

to make more escape responses before reaching the acquisition criterion. 

Thus, high resistance to extinction may be attributed to more shock re­

ceived in acquisition rather than to some effect of preshock.
Kurts and rearl (I960) also fbund greater resistance to extinction 

in preshocked animals. They were interested in determining whether early 

experience with intense electric shock predisposes an organism to react 

with increased fearfulness in later stressful situations involving aversive 

stimulation. The Sg were divided into three groups with respect to original 

training procedures which took place when they were about 50 days old.
These pretraining procedures have already been described in detail (see p.8) 

and will not be repeated here.

A modified Miller-box having a white goal com artment which was 

6)4 inches above the dark gray starting compartment was used for testing. 

The rats were between 60 and 69 days old when testing was started. Three 

acquisition trials were given in the Miller-box. A five second CS - UGS 

Interval and a UCS of a fixed throe second duration was employed. The 

avoidance response consisted of jumping into the goal-box after UCS ter­

mination.
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In other words, the gate separating the two compartments was raised at 
UUCS offset and the animal allowed to respond. Extinction was started 

immediately after the third acquisition trial. The procedure was 

identical to that in acquisition, only without shock. The investigators 

were mainly interested in post-avoidance extinction behavior and found 

that both the ”extinguished” and ”non-extinguished” groups displayed 

greater resistance to extinction in the avoidance situation than no shock 

control animals. They advance the hypothesis that experiences of fear 

predispose organisms to react with increased fearfulness in fear - 

producing situations. On the other hand, their results are partly con­

founded, since some positive response transfer may have been involved. 

The jumping response required in the avoidance testing apparatus may 

have been similar to jumping behavior displayed by animals in the preshock 

chamber. Since such a response had already been well established in the 

preshocked rats’ repertoire, it occurred with a greater frequency in 

situations where behavior was motivated by the same aversive stimulus, 

and therefore, displayed greater resistance to extinction.

Thus, in three studies that did include an extinction procedure 

in their design, preshocked animals were found to be more resistant to 

extinction.

There is one further experiment in the Brookshire et. al. (1961) 

monograph which must be described here. Since in general it was found 

that infant and adult Ss were not differentially affected by trauma,

This is an unusual avoidance task. To a certain extent, the 
procedure has properties similar to those of training animals with in­
escapable preshocks, since a response is not instrumental in terminating 
shock but occurs after the shock is turned off by the experimenter himself. 
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this investigation was performed on young animals. In order to test the 

hypothesis that some instrumental learning took place during preshocks, 

in addition to the procedure described previously, some groups were allowed 

to terminate preshock by an instrumental escape response, and others were 

preshocked while being confined in a harness which did not permit any 

responding. All Ss were given avoidance training in the runway when 

they were 100 days old. Once again, escape-type responses were hindered 

and avoidances were facilitated by shock residua, but there were two ex­

ceptions to this. Rats pretrained with response contingent preshocks 

(i.e. escape training) were superior to all the other animals in both 

escape and avoidance, while the harness groups were hindered in both 

escape and avoidance behavior. In fact, when the mean frequency of 

avoidances in adult testing were considered, all traumatized rats were 

found to be better than no-shock controls, except for the harness groups. 

It is conceivable that some negative transfer from the training to the 

test situation was taking place in the case of harness animals, since they 

may have learned ”not to respond” in the presence of shock. Thus, the 

above mentioned results indicate strongly that the behavioral possibilities 

at the time of trauma are important determinants of the ways in which 

trauma affect subsequent performance.

Further evidence in support of such a notion comes from experiments 
by Stanley and Monkman (1956) on infantile mice and by Dinsmoor (1958), 

Dinsmoor and Campbell (1956a), and Dinsmoor and Campbell (1956b) using 

adult animals.

The main hypothesis investigated by Stanley and Monkman was 

whether a series of arbitrary shocks which the organism cannot terminate 
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by a specific response lead to greater fearfulness than shocks the 

termination of which are contingent upon a response. This hypothesis 

was first proposed by Mowrer and Viek (19^9) and has been further ex­

plored by Karnin and Brimer (196?). The Stanley and Monkman experiment 

consisted of three treatment groups which were pre-exposed to shock when 

they were eight days old, at the rate of five trials a day for four con­

secutive days. The conditions studied were: (1) A •’response-contingent'1 

group that could terminate shock by moving to the ''safe” end of the app­

aratus; (2) A group given a series of arbitrary shocks equal in duration 

to that of (1) but which could not be terminated by a specific operant 

response, and (J) no shock control Ss which were placed in the apparatus 

for the same amount of time as the other two groups while the shock was 

turned off. At 90 days of age all Ss were given avoidance training trials 

in a shuttle-box. When both number of trials to reach a criterion of 

five consecutive avoidances and response time were considered, the 

"response contingent” mice were found to be slightly superior to the 

others on response time only. The median latencies for the three groups 
during the first nine trials were 1.6, 1.8, and 1.8 respectively, with 

the difference between the "response contingent" no-shock control 

animals being significant, (p ■ .02; one-tailed test). The authors 

interpret their results as positive transfer of response and stimulus 

specific training rather than a change in emotional reactivity; that is, 

they favor the notion that response possibilities available during pre­

shock are more important determinants of later behavior than the general 

motivational changes produced by preshock alone.
Dinsmoor (1958), Dinsmoor and Campbell (1956a), and Dinsmoor
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and Campbell (1956b) trained rats to escape shock by performing a bar 

pressing response. They found that prior exposure to a .2 ma. shock for 

15 minutes retarted the appearance of the first escape response, and also 

reduced the total number of lever presses within the J5 minute test session. 

Further, a .4 ma. preshock had a more disruptive effect on later escape 

performance than a .2 ma. preshock, regardless of the shock intensity em­

ployed during escape training. These results were explained in terms of 

competing responses acquired in pretraining which interfere with escape 

responding in the test period. More specifically, it is assumed that 

incompatible responses such as jumping or running are reinforced during 

preshock and interfere with bar pressing. Note that Dinsmoor, Dinsmoor 

and Campbell and Dinsmoor and Campbell imply the presence of incompatible 
responses while Stanley and Monkman (1956) and Brookshire et. al. (1961) 

study the influence of such presumably incompatible responses on later 

performance by reinforcing specific ones by preshock termination.

Given the Dinsmoor, Dinsmoor and Campbell and Din^acor and Campbell 

experiments which report hindered escape performance in a bar pressing 

situation, the explanation in terms of task difficulty offered by Brook­

shire et. al. (1961) (see P. 12 ) to account for the discrepancy between 

their results for escape groups and the Baron, et. al. (1957) study is 

not too convincing.

To complicate matters further with respect to intensity of shock 
in training and testing, Black, Adamson and Bevan (1961) report that runway 

performance in a charged alley is determined by the intensity of shock 

employed during pretraining. The task required in this experiment was 

escape from a charged alley after pretest exposure to different levels of
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shock in a shuttle-box. The three experimental groups were first given 

ten trials in a shuttle-box with a strong, medium or weak shock respect­

ively. The runway trials with the medium shock followed immediately. 

This procedure was repeated daily for ten consecutive days. A control 

group which received only escape training in the runway with the shock 

intensity of intermediate level was also included. Ss first trained with 

a strong shock and then tested with a medium shock were found to have 

slower running times in the alley than the other three groups. Further­

more, the group trained with a weak shock and then tested with a medium 

shock displayed faster running behavior than the group trained and tested 

under medium shock, or than control animals.

To summarize, then, the results of these experiments are not clear 

cut. While some investigators find preshocked animals to be superior in 

escape (Baron, et. al., 1957, Brookshire, et. al., 1961), other report 

hindered escape performance (Brookshire et. al., 1961, Dinsmoor, 1958, 

Dinsmoor and Campbell, 1956a, Dinsmoor and Campbell, 1956b). Differences 

in the outcomes of experiments on avoidance (Brookshire, et. al., 1961, 

versus Chevalier and Levine, 1955, and Levine et. al., 1956) seem to be 

determined by whether the no-shock control groups are handled or not. 

When presnocked groups are compared to handled control groups, their 

jjerformance is inferior; when they are compared to non-handled controls 

they do better.

It is important to note that there are a considerable number of 

differences between experiments - differences in basic variables such as 

number and duration of preshocks - which might affect the results. How­

ever, Brookshire et.al., (1961) have demonstrated that these variables
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are not critical.

Complex Procedures Involving Conflict

There are some further investigations employing aversive stimul­

ation which are relevant to the problem of habituation, adaptation and 

sensitization following preshock, but which cannot be very well categor­

ized under either escape or avoidance conditioning.

In discussing the results of experiments already mentioned, Baron 
et. al. (1957), and Kurtz and Pearl (i960) propose somewhat opposing 

hypotheses to account for the influences of preshock on subsequent behavior. 

The former present an explanation in terms of adaptation. More specifically, 

they state that experience with shock decreases the emotional effects of 

shock and predisposes organisms to act in a more integrated way on the 

next encounter with the aversive stimulus. On the other hand, Kurtz and 

Pearl state that preshocked Ss react with increased fear in subsequent 

test situations which employ shockj in other words, they propose a sort of 

sensitizing mechanism. If we now consider the role which previous exposure 

to shock plays in influencing the efficacy of shock as a punishing agent,

5Habituation may be defined as "the relatively permanent decrement 
in a response which is a consequence of its repeated, elecitation and which 
is due, presumably, to changes in the central nervous system rather than 
in the sensory receptors". (Brimer, 1961, p. 7) Adaptation, which is 
supposed to involve changes in sensory receptors, is of much shorter duration. 
Both of these changes in level of motivation lead to predictions in terms 
of hindered performance following the presentation of the UCS alone, 
while sensitization type of theories predict better performance following 
repeated presentations of the stimulus.



22

it becomes obvious that the above two positions predict opposite out­

comes. An adaptation - like hypothesis would state that preshock ex­

perience ieduces the depressing effects of subsequent shock punishment, 

while a sensitization interpretation would predict an increase in the 

efficacy of the punishing stimulus.

An experiment by Baron and Antonitis (1961), in which punishment 

was investigated using an operant bar pressing response in adult mice, 

was performed in order to check on the above two interpretations. There 

were four groups of animals which received the following treatments: 

(1) Preshock preceeding punishment of bar pressing behavior; (2) 

preshock, but no punishment of bar pressing; (J) no preshock followed 

by punishment; (4) no preshock, no punishment. Preshock consisted of 

giving animals 18 trials in a specially constructed box with a brief 1 ma. 

shock at intervals of about 10 seconds. Preshock was administered on 

the day preceeding the first bar-press test day. The test procedure 

involved observing bar pressing behavior during JO minute periods for 

17 consecutive days. On the first two test days each depression of 

the bar was followed by a 1 ma. shock for the two punishment groups. 

From day three on, the procedure was identical for all animals. Even­

though punishment was found to have a general depressant effect on rate 

of bar pressing as indicated by the two punishment groups, preshock 

had opposite effects depending on whether the s were punished or not. 

Preshock inhibited bar pressing behavior when such behavior was not 

punished, while it facilitated recovery in rate of bar pressing in 

punished mice.

These results seem to be in favor of an adaptation interpretation 
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rather than the Kurtz and Pearl hypothesis. As has been suggested by 

baron and Antonitis, if fear is redefined in terms of decreased activity 
(due to freezing and crouching), then superior escape performance found 

by Kurtz and I earl in their preshocked animals may be indicative of a 

reduction of fear rather than increased fearfulness in fear evoking 

situations; in other words,- evidence of adaptation.
killer (IS60), in a series of experiments designed to find out 

whether resistance to stressful situations could be learned, studied 

adaptation using the well known runway approach - avoidance conflict 

situation. This procedure makes use of an alley where hungry rats are 

first trained to approach the goal for a food reward and are then shocked 

at the goal. In the first experiment t .0 groups of rats were given 75 

initial approach training trials. Differential treatment was introduced 
on the 76th. trial and was continued for 15 days at the rate of five trials 

per day. During this period one group received a series of gradually in­

creasing shocks at the goal, while for the second group rewarded approach 

training was continued. Following this training, both groups were given 

test trials with a J35-v. shock at the goal. The results indicated that 

the group habituated to shock gradually displayed significantly less dis­

ruption in running behavior than the group introduced to a sudden strong 

shock.

The second and third experiments in the series were undertaken to 

investigate whether shocks gradually increasing in intensity would still 

have a habituating effect when they were not administered in the test 

apparatus, and therefore, not paired with reward. It was found that Ss 



2 4
exposed to gradually increasing shocks outside the test situation performed 

very much like no shock control rets and displayed much poorer running 

behavior than, those receiving gradually increasing shocks in the alley. 

Although the results of these investigations seem to indicate that the 

habituating effects of shocks are situation specific, such a conclusion 

is not pertinent due to the experimental procedure used. As Miller points 

out, what produced habituation in the first place was the fact that while 

receiving weak shocks (which did net produce fear strong enough to stop 

animals from going down the alley) Ss in the "gradual group" were rewarded 

at the goal, so that fear became a cue for running. Thus, the difference 

in performance between the "gradual" and the "sudden" groups may have 

been produced by some learning which took place during pretraining with 
shock, (and perhaps, though to a lesser extent, by some other pjroperties 

of shock experience).

Data obtained by Karnin (i960) using a conditioned suppression 

procedure also substantiate the observation that the effects of preshock 

are situation specific. Experimental animals which were exposed to 10 

days of free shock in the conditioning situation were retarded in their 

acquisition of the conditioned emotional response (CER) as compared with 

control subjects that received regular conditioned suppression training. 

Free exposure to shock Involved two hours of daily bar pressing sessions 

during which shock was presented four times for a % second without the 

CS. Control animals received two-hours of dally bar-press training with 

four CS-UCS pairings during each two-hour session for the same period. 

It was found that free shocks which were not contingent upon bar-pressing
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performance lied to some decrement in suppression eventhough such effects 

were not nearly as severe as those produced by previous experience with 

shock in the experimental situation itself. Karnin interprets his results 

in terms of a ’’central’* adaptation to shock.

However, in a later study using the identical procedure, Brimer 

(1961) showed that the slow acquisition of CER should not be attributed 

to some change in the effectiveness of the DCS, but rather to a more 

complex effect depending on the rate of bar-pressing. Thus, what seemed 

to be adaptation was a result of inhibition in baseline onerent bar­

pressing produced by shock, and then an acceleration produced by the 

presentation of the CS; i.e., disinhibition. Here, by the wav, we have 

a further demonstration of decreased activity in preshocked Ss.

Research on conflict indicates that preshock can either hinder or 

facilitate subsequent test behavior depending unon the conditions o* its 

administration (e.g., whether it is given in the same situation or in a 

different apparatus), and the conditions of test-*ng. In these conflict 

experiments the main concern has been with the properties of preshock as 

a sensitizing or an adapting stimulus. However, there is one difficulty 
with these theories. Given the modern arousal hypothesis (Duffy, 19571 

Hebb, 1955» Malmo, 1957), almost any prediction is nossible on the basis 

of sensitization, and adaptation or habituation. This is particularly 

true in escape and avoidance conditioning situations where sensitization 

or adaptation is presumed to affect the fear which motivates the avoidance 

response, while what is really measured is not such fear, but the strength 

of the avoidance response. In these situations a distinction between
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sensitization and adaptation or habituation is meaningless, for behavior 

may be either facilitated or hindered depending on the initial arousal 

level. If initial arousal level is low, then an increase in arousal 

will facilitate performance, and a further increase from an Initial high 

level will hinder it. A consideration of task difficulty is also important 

for the present argument, since different '‘optimal" levels of arousal 

are postulated for different tasks. Thus, until investigators discover 

some kind of a measuring device to specify initial arousal level, and until 

they use the same task, arguments in terms of adaptation and sensitization 

are unnecessary.

A further point which has been brought up in this section, and 

which was implicit in the previous research reviewed, is whether the effects 

of preshocxs are situation specific or not. Most of the experimental 

data lend support to the notion that such effects are situation specific. 

(Karnin, I960, Miller, i960). This may indicate that fear associated with 

the experimental situation through Pavlovian conditioning is a more important 

determinant of the effects of preshock than some unspecifiable "residua" 

left by shock.

Finally, most of the experiments described in the third section 

of this review may be termed approach-avoidance conflict situations in 

tliat they involved the use of both a positive and a negative reinforcer. 

In the CER procedure for example, either food or water deprived Ss are 

first trained to bar press for food or water. After this habit has been 

well established, they receive a series of brief, unavoidable and non­

response contingent shocks preceded by a CS. Thus, we have a conflict
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between response tendencies motivated by two drives - fear of the CS and 

hunger (or thirst;.

Although a great deal of research has been done to verify certain 

of the theoretical postulates proposed by Hiller concerning conflict 

very little work has been done on the ways in which conflict influences 

avoidance conditioning. This can probably be attributed to the fact that 
of the four major varieties of conflict described by Miller (1944, 1959) 

most of the research has been done on '’approach-avoidance'* conflict.

Miller (1944) distinguishes between an "approach - avoidance" 

and an "avoidance - avoidance" conflict situation in the following manner: 

" A basic type of situation producing stable equilibrium is one in 

which the subject has strong tendencies both to approach and to avoid the 

same goal. For example, a timid person, urged to demand a higher salary 

but fearing to do so, has tendencies both to approach and avoid the chief’s 

office. This type of situation is likely to produce conflict behavior. 

It will be referred to as an approach - avoidance competition.

A second type of situation likely to produce stable equilibrium, 

and hence conflict behavior, is one in which the individual is hemmed in 

by stimuli all of which elicit only avoidance. This is proverbially called 

being placed between the devil and the deep blue sea, but will be more 
drably described as an avoidance - avoidance competition."(p. 452)

Thus one of the main purposes of the present thesis is to study 

in detail the influence of such an "avoidance - avoidance" competition

Most of the theoretical and experimental work on conflict may be 
found in a recent article (1959) by Miller.
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on the acquisition and extinction of an avoidance response.

To summarize, a consideration of data pertaining to three types 

of situations reviewed above has shown that preshocks do have an effect 

on subsequent behavior. With the exception of testing procedures where 

no further aversive stimuli are employed, data in this area are not clear 

cut. At this early stage it is more pertinent to state what the problems 

are rather than give generalizations about these phenomena. However, it 

is clear that preshocks do have at least the following effects:
(1) They give rise to the development of conditioned fear responses 

to the situation,
(2) They reinforce instrumental responses which are made contingent 

upon their termination.

One might also expect some form of sensitization or adaptation 

independent of the two effects noted above, although there is no evidence 

that these effects do occur independent of conditioning.



CHAPTER THREE

EXPERIMENT ONE
Method

In this thesis four closely related experiments will be reported. 

Since the procedure used in all of them was basically the same, it will 

be described in detail first for Experiment 1. Any changes in procedure 

will subsequently be outlined when appropriate experiments are presented. 

Subjects and Apparatus

The Ss were naive male hooded rats purchased from Rockland Farms, 

N.Y. at approximately 86-120 days of age. During the experiments, they 

were housed in individual cages where water and food were present ad 

libitum. All Sg were handled for a period of three consecutive days 

prior to use - for approximately one minute on the first day, and for 

five minutes on each of the second and third days. The subjects in this 
study consisted of 64 rats divided into eight groups of eight animals each.

A modified Miller-box, 5 inches wide by 6 inches high by 24 inches 

long was used for avoidance conditioning and extinction. The grid floor 

consisted of steel bars 1/16 in. in diameter placed ]£ in. apart. A 

guillotine door separated the two compartments of the Miller-box, one of 

which was painted black and the other white. The white side was illuminated 

by a 7)4 watt bulb placed under a white translucent piece of plastic which 

formed part of the base beneath the grid.

The rats avoided shock by running from one compartment to the other.

Shock was terminated when one of the hinged sections of the floor was de­
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pressed activating a microswitch, and the other section was elevated.

The animals always ran in the same direction during avoidance training 

and extinction, so that one compartment of the avoidance apparatus was 

always •’dangerous” and one always ••safe”.

A transparent plastic box 4X in. wide by % in. high by 7 in. long 

was used for some pretraining procedures. It also had a grid floor similar 

to the one described above.

The CS consisted of a 7J-db tone interrupted 10 times per second, 

in combination with the properties of the compartment in which the rat 

was placed, and the raising of the guillotine door. The tone was produced 

by an Ashman tone generator, and was fed into the Miller-box through a 

loudspeaker placed behind the box and halfway between the compartments.

The UCS was a 60 cycle AC electric shock delivered through the 

grid floor of the avoidance-box. A high voltage ( 350 v. ), high resis­

tance circuit was employed in order to minimize any changes in the rats' 

resistance. The shock intensity used throughout the experiments was 

approximately 1.? ma.

Procedure

Pretest For all animals pretest trials were started on the day 

following the third gentling day. A five minute "warmup” period in the 

avoidance apparatus, during which the guillotine door remained elevated 

so as to permit the animal to explore the box freely, preceded these trials. 

During warmup half of the Ss in each group were placed on the black side 

and allowed to wander about, and half on the white side for counter­

balancing purposes.
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Throughout pretest trials, the CS only was presented for 10 

seconds. Hats which ran from the '’dangerous” side to the ’’safe” side 

were allowed to remain in the ’’safe” side until 10 seconds before the 

beginning of the next trial at which time they were removed and put in 

the ’’dangerous” side. Rats which failed to respond to the CS were left 

on the ’’dangerous” side for 50 seconds at the end of which they were 

picked up and placed in the ’’dangerous” compartment again before the be­

ginning of the next trial. This procedure kept the amount of handling 

received by each animal during the trials constant. Trials were continued 

until a criterion of five consecutive failures to respond was reached. 

Those Ss that did not extinguish to the CS after a maximum of 50 trials, 

were discarded from the experiments. Preshocks were initiated approximately 

24 hours after the pretest session.' 

Preshock

Two of the eight groups in this experiment were penned on the 

"dangerous" compartment of the box and given a series of 1.5 preshocks 

of 5 second duration, the interval between successive shocks being one 

minute. For one group the "dangerou^1 side of the Miller-box was the 

black compartment, and for the other group it was the white compartment. 

Similarly, 2 groups were confined in the ” safe” side for the administration

7- .................. . .... . -In pretest two different procedures could have been used. The 
first one involves giving all subjects an equal number of trials without 
considering whether they respond to the CS or not. The second one consists 
of continuing trials until a given criterion is reached. The latter was 
preferred in the present experiments since with this method all Ss 
presumably reach the same level of extinction to the CS before acquisition 
is started.

Performance on pretest trials was not analyzed and will not be 
discussed in the body of this thesis for any of the experiments. The 
raw data can be found in the appendix.
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of preshocks, one in the white compartment, and one in the black. Two 

groups were preshocked in a neutral situation. The transparent plastic 

box described above was used for this purpose. Finally, two groups 
(control groups) received no preshocks. Half of the animals in each of 

the latter two groups were left in the "safe" compartment for 10 minutes 

while the shock was turned off, and half in the ’’dangerous" compartment. 

Immediately after preshock, all Sg were placed in a carrying box for app­

roximately one minute. They were then transferred to the Miller-box again 

and given a five minute warmup period (similar to the one already described), 

which was followed by avoidance training. For the no-shock control groups 

only avoidance training was initiated approximately 24 hours after they 

had been placed in the apparatus for a 10 minute period without shock. 

Avoidance Conditioning

In each pair of groups described above, one avoided shock during 

avoidance training by running from the black compartment of the apparatus 

to the white, and one by running from the white compartment to the black. 

Thus, for one group black was always the "dangerous” side while white 

represented the "safe" side, and for the other group the opposite held true.

On each trial the subject could avoid shock by running during 

the 10 second CS-UCS interval. If the animal responded during this 

interval, the trial was terminated, and he was left in the "safe" compartment 

until 10 seconds prior to the following trial, when he was transferred 

to the "dangerous" compartment. If the S failed to respond, the UCS 

went on 10 seconds after CS onset, and remained on until the appropriate 

response occurred, at which time both CS and UCS were terminated. Again, 

each rat remained in the "safe" side until 10 seconds prior to the be-
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side. All Ss were trained to a criterion of ten consecutive avoidances.

The design of the first experiment is schematically presented in 

Figure 1. The four groups trained to avoid from black to white were run 

approximately a month after the completion of the other four groups. 

Extinction

Extinction trials were started two hours after the completion of 

avoidance training. The animals remained in their home cages during the 

two-hour Interval. The procedure that followed a five minute warmup period 

was identical to that in avoidance, except that no shocks were given. All 

were run to a criterion of 10 consecutive failures to respond, or until 

a maximum of JO trials were given.

Note that avoidance training and extinction were completed in one 

day.

Thus, in all four experiments reported in this thesis the following 

procedure was used with each animal.
(1) Gentling
(2) Warmup
(3) Pretest (CS only; no UCS)
(4) Preshock
(5) Warmup
(6) Avoidance training
(7) Warmup
(8) Extinction

Measurement

In the study described above, and throughout the experiments to 

be presented later, the course of acquisition was analysed by the use of 

three types of measures. More specifically, they consisted of the following 

criterion measures.



FIGURE I - Schematic Presentation of the Design of Experiment I
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(1) The number of trials required to reach a given criterion, 

eg.. number of trials before 10 consecutive avoidances.

(2) The number of shocks or escape® required to reach a given 

criterion, eg., number of escapes before 10 consecutive avoidances and 

Latency measures such ast
(J) The latency of the first escape, and the latency of the first 

avoidance.

For extinction, the measure employed was number of avoidances 

within the JO extinction triale.

During the warmup periods preceding pretest, acquisition and 

extinction trials, the time spent by each rat in each of the two compart­

ments of the Miller-box, and the number of crosses between the compartments 

were automatically recorded.

Results

The results of thia experiment will be presented in five sections. 

First, warmup data before pretest will be described, secondly, warmup 

data before pretext will be compared with warmup data before acquisition. 

This will be fallowed by results for the acquisition of the avoidance 

response. Finally, after outlining the warmu. data again for the extinction, 

the course of the extinction of the avoidance response will be discussed. 

In subsequent experiments the same procedure will be employed for reporting 

results with the exception of extinction warmup data, which will not be 

included in the thesis after Experiment 1.
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Warmup Before ^retest

Two measures of behavior were employed in all the warmun periods: 
(1) The number of responses or crossings between the two compartments of 
.. . ... .... ............. . . 8the apparatus, and the amount of time spent in the black compartment.

Data for these measures are shown in Tables la, lb, Ila and lib. Tables 

la and Ila present means for each group on amount of time spent in the 

black compartment and number of responses respectively. The results for 

pretest warmup were submitted to a 4x2 factorial analysis of variance with 

two main factors; - location of preshook and direction of avoidance. The 

first factor included four different preshock procedures which consisted 

of preshock on the black side, preshock on the white side, preshock in a 

neutral box and no preshock. The two levels of direction of avoidance 

were avoiding either from black to white or from white to black. Tables 

lb and lib are summeries of these analyses.

During this period we would expect no differences among groups 

since the Ss had not yet received differential treatment. let, in the 

analysis of variance the main-effect of direction was found to be signi­
ficant (p<.001) for number of crosses. Thus the random assignment of

The total warmup period was 300 seconds. Therefore, the amount 
of time spent on the white side is simply 300 seconds minus the amount 
of time spent on the black side. Since the time spent in one compartment 
determines the duration of the time spent in the other, analyses were 
performed only on data for amount of time spent in the black compartment

In the present and all subsequent experiments measures involving 
the counting of responses or trials (such as number of escapes before 
first avoidance, and so on), with the exception of number of crosses in 
pretest warmup, were transformed by the use of a ■ x +v x+1 transformation
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subjects to groups does not seem to have been fully satisfactory. Such 

initial differences between groups may be due to the fact that rats avoid­

ing from white to black were run about two months before those avoiding 

from black to white. Changing experimental rooms, which took place during 

TABLE I

la - Mean Amount of Time (in seconds) Spent on the Black Side in 
Pretest Warmup

Location of Preahock

Direction
Preshock 
on Black

Preahock Preshock
on White in Box

No
Shock

Black to White 231.50 229.00' 215.00 219.00

White to Black 191.88 160.50 205.00 173.63

lb - Analysis of Variance for Amount of 
in Pretest Warmup

Time Spent on the Black Side

Source s.s. d.f. M.S. F P

Total 107233.75 63

Location of Preahock 3793.88 5 1264.63 1.02 n.s.

Direction 26732.25 1 26732.25 21.46 <.001

Location of Preshock 
x Direction 6952.87 3 2317.62 1.86 n.s.

Error 69754.75 56

in order to minimize heterogeneity of variance.
A reciprocal transformation was applied only to latency of first 

escape. It was not necessary to transform other latency data. No trans­
formation was able to reduce the variances for amount of time spent on the 
black side in acquisition and extinction warmup. Since heterogeneity of 
variance is not supposed to affect the validity of the F test too much, 
(Lindquist, 1956) raw data were used in the analyses on this measure.
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TABLE II

Ila - Number of Responses in Pretest Warmup

Location of Preshock

Direction
Preshock
on Black

Preshock
on White

Preshock
in Box

No
Shock

Black to White 9.75 11.00 11.50 13.13

White to Black 12.25 11.75 10.25 10.?8

lib - Analysis of Variance for Number of Hesponses in Pretest Warmup

Source S.S. d.f. M.S. r p

Total 761.86 63

Location of Preshock 8.92 3 2.97 0.26 n.s.

Direction 0.77 1 0.77 0.07 n.s.

Location of Preshock 
x Direction 106.05 3 35.35 3.06 <.05

Error 646.12 56 11.54

this time, and other extraneous factors may have biased the results.

In most animals, also, an initial preference for the black com­
partment was observed before differential treatment; only 4 of the 64 

rats used in the present experiment spent more time on the white side 

during the first warmup session.

The Effects of Preshock on Warmup Behavior

Data on the two measures recorded in the warmup session before 

and after preshock (e.g., before pretest and before acquisition) are 

shown in Tables Illa, Illb, IVa and IVb. Data obtained on the same 

measures for animals avoiding in either direction are graphically pres-
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TABLE III
Illa - Mean Amount of Time (in Seconds) Spent on the Black Side in Warmup 

Periods Preceding Pretest and Acquisition

Location of Preshock

Direction
Preshock 
on Black

Preshook 
on White

Preshock 
in Box

No 
Shock

Black to White 231.50
(Pretest Warmup)
229.00 215.00 219.00

White to Black 191.88 160.50 205.00 173.63

Black to White 37.63
(Acquisition Warmup) 
295.88 264.75 194.88

White to Black 7.75 219.25 145.63 133.75

Illb - Analysis of Variance Comparing Amount of Time Spent on the Black 
Side in Warmup Periods Preceding Pretest and Preceding Acquisition

Scource S.S. d.f. M.S. F P

Total 989989.50 127

Between Subjects 514751.50 63 72593.94

Location of Preshock 217781.81 3 72593.94 21.49 <.001

Direction 101362.53 1 101362.53 30.01 <.001

Location of Preshock 
x Direction 6451.54 3 2150.51 0.64 <.001

Error 189155.62 56 3377.78

Within Subjects 475238.00 64

Pretest vs. Acquisition 53138.00 1 53138.00 23.83 <.001

Pretest vs. Acquisition 
x Location of Preshock 272570.57 3 90856.86 40.74 <.001

Pretest vs. Acquisition 
x Direction 7595.28 1 7595.28 3.41 n.s.

Pretest vs. Acquisition 
x Location of Preshock 

x Direction 17039.52 3 5679.84 2.55 n.s.

Error 124894.63 56 2230.26
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TABLE IV

IVa - Mean Number of Responses in Warmup Periods Preceding Pretest 
and Acquisition

Location of Preshock
Direction Preshock 

on Black
: Preshock
: on White

Preshock 
in Box

No
Shock

Black to White 9.75
(Pretest Warmup) 
11.00 11.50 15.13

White to Black 12.25 11.75 10.25 10.38

Black to White 2.1J
(Acquisition Warmup) 
1.50 5.25 11.50

White to Black 1.00 1.38 9.13 10.75

IVb - Analysis of Variance Comparing Number of Responses in Warmup Periods 
Preceding Pretest and Preceding Acquisition

Source S.S. d.f. M.S. F P

Total 6|5.86 127

Between Subjects 206.72 63

Location of Preshook 114.60 5 38.20 24.33 <.001

Direction 0.06 1 0.06 0.04 n. s.

Location of Preshock 
x Direction 4.23 5 1.41 0.90 n.s.

Error 87.83 56 1.57

Within Subjects 409.14 64

Pretest vs. Acquisition 216.24 1 216.24 205.94 <.001

Pretest vs. Acquisition 
x Location of Preshock 115.53 5 58.51 36.68 <.001

Pretest vs. Acquisition 
x Direction 0.02 1 0.02 0.02 n.s.

Pretest vs. Acquisition 
x Location of Preshock 

x Direction 18.65 5 6.22 5.92 <•025

Error 58.70 56 1.05
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exited in Figures 2 and J. Figure 2 plots amount of time spent in the 

black compartment expressed as a percentage of the maximum amount of time 

possible.

The results obtained in the warmup periods preceding pretest 

and preceding acquisition were compared by the use of a Lindquist Type 

III design in order to determine the effect of preshock procedures on 
warmup behavior. There were three main-factors; (1) location of preshock, 

with four different locations (preshock-black, preshock-white, preshock 

in neutral box, and no preshock), (2) direction of avoidance (either black 

to white or white to black), and (?) the before pretest warmup vs. before 

acquisition warmup comparison. The summaries of these analyses can be 

found in Tables Ilib and IVb.

Two main-effects are significant for both behavioral measures 
10 employed; - the location of preshock and the before pretest vs. before 

acquisition comparison. The interaction between these two factors was 

also significant. An examination of data in Figure 2 suggests that the 

main consequence of preshocks is to produce a marked drop in the amount 

of time spent in the black compartment for animals preshoaked there, 

while a slight increase is observed in the amount of time spent in the 

black compartment by preshock-white animals. It is this differential 

effect of preshock which produced the interaction. As one would expect,

In this thesis whenever a significant interaction occurs, it 
will be discussed in detail. The main-effects which are involved in the 
interaction will not be discussed separately whether they appear to be 
significant or not. One could, of course, use the interaction as an 
error term in order to evaluate the significance of the main-effects. 
This procedure, however, was not employed in the present thesis.
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FIGURE 2b
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FIGURE 2 - Mean Percent Time (in Seconds) Spent on the Black Side
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FIGURE 3 - Mean Number of Responses in Warmup Periods Preceding Pretest
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to 

the amount of time an animal spends in a compartment seems to be indicative 

of the amount of fear conditioned to the stimulus properties of that 

compartment.

A significant direction effect was also found in the case of 

amount of time spent in the black compartment. This result can probably 

be explained by the direction effect observed before diffe-ential treatment 

(See p. 37).

Now, going back to number of responses (or crosses) between the 

two compartments, a significant triple interaction between location of 

preshock, direction and the before pretest vs. before avoidance com­

parison was obtained in the analysis of variance performed on these data. 

The consequence of preshocks in this case is to produce a drop in the 

level of activity of all preshocked animals (pC.OOl), with the Ss pre­

shocked in the black and white compartments of the Miller-box showing 

the greatest drop in number of responses, and the no-shock control 

animals showing the least. The triple interaction may be accounted for 

by the results for the two groups of animals preshocked in a neutral 

situation. Inspection of Figure 3 reveals that the neutral group avoiding 

from black to white behaved more like Ss shocked in the Miller-box, 

while the neutral group crossing fro; white to black resembled more rats 

that had received no preshocks. 

Ar^utsltion of the Avoidance Response

Data for the various indices of acquisition are shown in Tables 

Va, Vb, Via, VIb, Vila, Vllb, Villa, Vlllb, IXa, IXb, Xa, Xb, Xia, and Xlb. 

All the tables marked with an (a) present means on the different measures, 

and those marked with a (b) summarize the analyses of variance for these
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measures. A graphical presentation of the criterion data for number of 

trials before the first avoidance and before 10 consecutive avoidances 
can be found in Figure 4, where the results for groups avoiding in both 

directions are plotted separately.

The different indices used in this part of the experiment give 

information about the early and later stages of acquisition. Number of 

trials before first avoidance, and number of escapes before first avoidance 

(which, as it is obvious, are different ways of expressing the same result) 

are early acquisition measures. On the other hand, number of trials or 

number of escapes before 10 consecutive avoidances are overall criterion 

measures. Any changes in behavior from the early to the later stages of 

training may be revealed by the difference between these two criterion 

scores.

Acquisition data were analysed by the use of a 4 x 2 factorial 

design with location of preshock and direction of avoidance as the two 

main-factors. The four locations of preshoak were preshock in the "safe" 

compartment of the Miller-box, preshock in the ’’dangerous** compartment, 

preshock in a neutral box and no preshock. As before, there were two 

directions of avoidance, either black to white or white to black. The 

effect of direction was significant for number of trials or escapes before 
first avoidance (Table Vb), and number of escapes before 10 consecutive 

avoidances (Table VIb). As can be seen in Figure 4, a superiority for 

avoiding from the white compartment into the black, over black to white 

was found. This main-effect of direction was clear early in acquisition; 

typically, under all four treatment conditions animals avoiding from black 

to white made more escapes before the appearance of the first avoidance
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TkSL£ V

Va - Mean Number of Escapes or Trials Before First Avoidance

Location of Preshock
Preshock -

Direction ’Safe’
Preshock - Preshock No
’Dangerous' in Box Shock

Black to White 5-00 0.88 3.38 3.00

White to Black 4.00 0.13 1.38 1.88

Vb - Analysis of Variance on Number of Escapes or Trials Before First 
Avoidance

Source S.S. d.f. M.S. F P

Total 153.16 63

Location of Preshock 66.33 3 22.11 16.75 <.001

Direction 11.22 1 11.22 8.50 <.01

Location of Preshock x Direction 1.81 3 0.60 0.45 n.s.

Error 73-80 56

response, than did Ss avoiding from white to black. This result may be 

attributed to an initial preference for the black side which was also 

observed during the warmup period preceding preshock.

In the analyses of variance, the main-effect of location of 

preshock was significant also for all the indices used, except the latency 
of the first avoidance response (Tables Vb to Xlb). Thus, the locus of 

shock determined the effect of preshock on acquisition. As can be seen

from both Figures 4a and 4b, preshock experienced on the '’dangerous” eom-
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TABLE Vi

Via - Mean Number of Escapes Before 10 Consecutive Avoidances

Location of Preahock ”
Preahock - Preshock - Preahock No

Direction ’Safe’ ’Dangerous’ in Box Shock

Black to *hlte 5.50 l.?8 4.75 5.6?

White to Black 4.15 0.88 5.58 5.38

Via - Analysis of Variance on Number of Escapes Before 10 Consecutive 
Avoidances

Source S.S. d.f. M.S. F P

Total 125.4? 63

Location of Preshock 52.10 3 17.37 14.97 <.001

Direction 5-33 1 5.33 4.60 <.05

Location of Preshock x Direction 1.00 3 0.33 0.28 n.s.

Error 65.00 56 1.16

partment of the apparatus facilitated acquisition. On the other hand, 

shock in the ’’safe” compartment retarded the appearance of the first 

avoidance response and affected the latency of the first escape. But 

Figure 4b shows that once the first avoidance response was made by 

’’preshock-safe" animals, they seemed to learn quite quickly; by the time 

criterion was reached, they had caught up with the control groups. Another 

method of showing the last result is to take the difference between number 

of trials to first avoidance, and number of trials to the acquisition 

criterion of 10 consecutive avoidances. It is quite clear that ’’preshock-
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TABLE VII

Vila - Mean Difference Between Mean Number of Escapes Before First 
Avoidance and Mean Number of Escapes Before 10 Consecutive Avoidances

Direction

Location of Preshock
Preshock - 
•Safe’

Preshock -
•Dangerous’

Preshock 
in Box

No 
Shock

Black to White 0.50 0.50 1.58 0.65

White to Black 0.1? 0.75 2.00 1.50

Vllb - Analysis of Variance on Difference Between Mean Number of Escapes
Before First Avoidance and Mean Number of Escapes Before 10 
Consecutive Avoidances

Source S.S. d.f. M.S. F p

Total 88.25 65

Location of Preshock 11.82 3 3.94 2.99 <.05

Direction 0.54 1 0.54 0.41 n.s.

Location of Preshock x Direction 2.15 3 0.72 0.55 n. s.

Error 73.74 56 1.32

safe" Ss required the least number of trials between the first avoidance 

and the criterion of 10 consecutive avoidances. (Table IXa). Thus,, once 

the first avoidance was made, they seemed to learn faster than the other 

groups.

Finally, preshock in a neutral situation did not seem to have any 
effect on acquisition. Figure 4 indicates clearly that in general, the 

performance of Ss preshocked in a neutral situation was very similar to 

that of no shock control animals.
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TABLE VIII

Villa - Mean Number of Trials Before 10 Consecutive Avoidances

Preshock - 
Direction ’Safe’

Location of 
Preshock - 
• Dangerous

Preshock
Preshock

• In Box
No
Shock

Black to White 5*75 2.38 6.38 5.25
White to Black 4.25 2.50 4.88 4.63

VUIb - Analysis of Variance 
Avoidances

on Number of 'Trials Before 10 Consecutive

Source S.S. <d.f. M.S. F P

Total 158.76 63

Location of Preshock 37 >7 3 12.49 6.06 <.005

Direction 5.08 1 5.08 2.47 n.s.

Location of Preshock x Direction 0.96 3 0.32 0.16 n.s.

Error 115.25 56 2.06

Before turning to extinction warmup, a result based on qualitative 

observation should be mentioned. Some animals terminated shock in acq­

uisition by making a very fast jumping response and depressing the opposite 

floor without completely leaving the ’’dangerous” side. Thia happened 

most often among "preshock-safe” Ss, and usually on the first escape trial. 

The number of rats in each group that terminated shook and stayed on the 

"dangerous” side on 1 or 2 trials are as follows: Preshock-safe»7i 

Preshock-denf;erouB»l{ Preshock-neutral»3j No shock«2. Clearly, most of 

them were in the "preshock-safe” groups, and therefore, these animals
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TABLE IX

IXa - Mean Difference Between Mean Number of Trials Before First 
Avoidance and Mean Number of Trials Before 10 Consecutive Avoidances

Location of Preshock
Preshock -

Direction ’Safe1
Preshock - Preshock No
•Dangerous* in Box Shock

Black to White 0.75 1.63 3.00 2.25

White to Black 0.25 2.38 3.50 2.75

IXb - Analysis of Variance on Difference Between Mean Number of Trials 
Before First Avoidance and Mean Number of Trials Before 10 
Consecutive Avoidances

Source S.S. d.f. M.S. F p

Total 217.25 65

Location of Preshock 28.25 3 9.42 2.81 <.05

Direction 0 1 0 0 n.s.
Location of Preshock x direction 1.63 3 0.54 0.16 n.s.

Error 187.37 56 3-35

were not discarded from the experiment since their behavior may have 

been due to conflict.

Warmup Before Extinction

Besuits for the two warmup indices preceding extinction are 

shown in Tables Xlla, Xllb, Xllla and XXIIb. These are also plotted in 

Figures 5 and 6. The latter plot the difference in the percent amount of

time spent in the black compartment and in number of crosses respectively
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TABLE X

Xa - Mean Latency of First Escape

Direction

Location of Preshook
Preshock - 
’Safe'

Preshock - 
'Dangerous'

Preshock 
in Box

No
Shock

Black to White 2.71 0.84 1.10 1.10

White to Black 3.6? 0.41 0.70 0.74

Xb - Analysis of Variance on Latency of First Escape

Source S.S. d.f. M.S. F P

Total 3.435 63

Location of Preshock 0.953 3 0.318 7.76 <.001

Direction 0.102 1 0.102 2.49 n.s.

Location of Preshock x Direction 0.086 3 0.029 0.71 n.s.

Error 2.294 56 0.041

between pretest and extinction for groups avoiding in both directions.

The data were treated in exactly the same manner as in the warmup 

period preceding acquisition; in other words, a comparison was made be­

tween the warmup data for the period preceding pretest and the warmup 

period before extinction. The three main-factors were location of pre­

shock, direction of avoidance and the before pretest versus before 

extinction comparison. The results of these analyses are to be found in

Tables Xllb and XTIIb.
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TABLE XI

Xia - Mean Latency of First Avoidance

Direction

Location of Preshock
Preshock - 
’Safe'

Preshock - 
’Dangerous'

Preshock 
in Box

No
Shock

Black to White 5.45 5.21 5-73 2.18

White to Black 3.45 5.86 4.03 3.14

Xlb - Analysis of Variance on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 587.87 63

Location of Preshock 47.86 3 15.95 1.78 n.s.

Direction 16.81 1 16.81 1.88 n.s.

Location of Preshock x Direction 21.95 3 7.32 0.82 n.s.

Error 501.25 56

The interaction between direction and the before pretest vs.

before extinction comparison was significant beyond the .001 level for 

amount of time spent on the black side. Inspection of Figure 5 indicates 

that animals avoiding from black to white spent less time on the black 

side just before extinction as compared with their performance in the in­

itial warmup period, whereas groups avoiding from white to black spent more 

time on the black side in extinction warmup as compared with pretest warmup.

The only significant factor in the analysis of variance for number
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TABLE XII
XII a - Mean Amount of Time (In Seconds) Spent On The Black Side in Warmup 

Periods Preceding Pretest and Extinction

Direction
Preshock on
Black

Location of Preshock
Preshock on Preshock in
White Box

No
Shock

Black to White 251.50
(Pretest Warmup)

229.00 215.00 219.00

White to Black 191.88 160.50 205.00 173.63

Black to White 46.88
(Extinction Warmup)
100.00 156.75 60.25

White to Black 199.88 254.65 255.38 276.15

XI lb - Analysis of Variance Comparing Amount of Time Spent on the Black 
Side in Warmup Periods Preceding Pretest and Preceding Extinction

Source S.S. d.f. M.S. F p

Total 1208402.55 127

Between Subjects 496526.05 63

Location of Preshock 14711.64 3 4903.88

Direction 104255.19 1 104253-19 15.87 <.001

Location of Preshock 
x Direction 9457.91 3 31^5.97

Error 367925.31 56 6570.06

Within Subjects 712076.50 64

Pretest vs. Extinction 50442.82 1 50442.82 9.52 <.005

Pretest vb. Extinction 
x Location of Preshock 25685.65 3 8561.88 1.58 n.s.

Pretest 5 s. Extinction 
x Direction 507034.07 1 507034.07 56.76 <.001

Pretest vs. Extinction 
x Location of Preshook 

x Direction 25985.15 3 8661.72 1.60 n.s.

Error 502928.81 56 5409.44
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TABLE XIII

XHIa - Mean Number of Besponses in Wamup Periods Preceding Pretest 
and Extinction

Direction

Location of Preahock
Preahock - 
Black

Preahock - Preahock in
White Box

No
Shock

Black to White 9.75
(Pretest Warmup)

11.00 11.50 13.13

White to Black 12.25 11.75 10.25 10.J8

Black to White 1.58
(Extinction Warmup)
3.6^ 1.88 3.63

White to Black 5.13 0.50 2.50 3.38

XIlib - Analysis of Variance on Besponses in Warmup Periods Preceding 
Pretest and Extinction

Source S.S. d.f. M.S. F P

Total 812.80 127

Between Subjects 170.58 63

Location of Preahock 4.80 3 1.60 0.58 n.s.

Direction 0.51 1 0.51 0.19 n.s.

Location of Preshock 
x Direction 11.44 3 3-81 1.39 n.s.

Error 153.83 56 2.75

Within Subjects 642.22 64

Pretest vs. Extinction 509.92 1 509.92 239.40 <.001

Pretest s. Extinction 
x Location of Preshock 3.47 3 1.16 0.54 n.s.

Pretest vs. Extinction 
x Direction 1.17 1 1.17 0.55 n.s.

Pretest vs. Extinction 
x Location of Preshock 

x Direction 8.49 3 2.83 1.33 n.s.

Error 119.17 56 2.13
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of responsea was the before pretest vs. before extinction comparison. 

There was a marked drop in the amount of activity displayed by all Ss 
from pretest to extinction. (See Figure 6) 

Extinction of the Avoidance Response

Data for number of avoidances in extinction are presented in Tables 

XlVa, XlVb. Figure 7 shows avoidances during the extinction period 

for groups avoiding in both directions, and these are expressed as a 

mean percentage of the maximum number of trials given. Table XlVb gives 
summaries of the analysis of variance performed on these data. The 4x2 

design was identical to that employed in analysing acquisition results 
(i.e., the two main factors were location of preshock and direction).

Location of preshock was found to influence extinction behavior 

significantly. The preshocked animals made fewer avoidances in extinction 
than the no shock controls. Rats preshocked on the "safe” side^ \ (or 

those that were retarded in acquisition) were legs resistant to extinction 

than rats preshocked on the "dangerous” side.

Finally, preshock in a neutral situation did seem to have some 

effect on extinction. These Sa acted more like the "facilitation” group 

when avoiding from white to black and the "conflict” group when avoiding 

from black to white. In other words, they resembled somewhat groups pre­

shocked on the white side. In a multiple comparison test (Ryan, I960) 

the difference in mean number of failures to respond between preshock­
neutral and no shock control groups was found to be significant (p<.01)

From thia point on "preshock-safe" and "preshock-dangerous” 
groups will also be referred to as "conflict” and "facilitation" Ss 
respectively.



FIGURE 7 - Mean Percentage of Avoidances in Extinction
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TABLE XIV

XlVa - Mean Number of Avoidances in Extinction

Location of Preshock
Preshock -

Direction ’Safe*
Preshock - Preshock In No
’Dangerous' Box Shock

Black to White 9*00 19-37 8.25 27-50

White to Black 10.25 21.50 19.12 25.62

XlVb - Analysis of Variance on Number of Avoidances In Extinction

Source S.S. d.f. M.S. F P

Total 1052.20 63

Location of Preshock 322.4? 3 107.49 8.91 <.001

Direction 16.97 1 16.97 1.41 n.s.

Location of Preshock x Direction 37-00 3 12.33 1.02

Error 675.76 56 12.07

for animals running from black to white. But this difference did not 

reach significance for the same groups avoiding from white to black. Thus, 

it is possible that the neutral preshock box was not really neutral, but 

had some stimulus components resembling those of the white compartment of 

the Miller-box.

Discussion

The procedure followed in warmup was identical to that employed 

in previous research where, following preshock, behavior was observed in 
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experimental situations without further exposure to shock. (Campbell 

and Campbell, 1962, Kurtz and Pearl, I960). The warmup data substantiates 

the results obtained in previo s experiments. For both warmup measures 

(number of crosses and amount of time spent in the black compartment) 

preshock had an effect which depended on its location, Typically, animals 

preshocked in the black compartment spent most of their time on the white 

side, while the opposite held true for preshock-white Ss. No-shock control 

and preshock-neutral groups ranked inbetween groups pretrained in the 

Miller-box on this measure. With respect to number of crosses, a decrement 

was observed in all shocked animals from the first war-up period to the 

second, with groups preahocked in the avoidance apparatus itself showing 

the greatest decrement. These animals usually made one response leaving 

the compartment in which they had been shocked, and spent the rest of the 

time in the other side. If we assume that during preshocks the secondary 

drive of fear was conditioned to the general cues of the compartment where 

preshock took place, the above data simply indicate that rats avoid fear 

eliciting conditions.

After avoidance training, a direction effect was observed during 

warmup on amount of time spent on the black side. All groups avoiding 

from black to white showed a decrease in the amount of time they spent 

in the black compartment, and all animals avoiding from white to black 

showed an increase. This can be explained by the hypothesis mentioned 

above; that is, after avoidance conditioning all animals issociated fear 

with the stimulus components of the ’’dangerous” compartment.

In this first experiment our main concern was with groups pre­

ehocked on the ’’safe” side of the Miller-box, since we wanted to find
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out whether our hypothesis about retardation in the acquisition of a 

shuttling response due to an avoidance-avoidance conflict was correct.

The results indicate that this conflict hypothesis was confirmed 

in the present experiment to some extent. As expected, shock on the 

’•dangerous” side facilitated acquisition of the avoidance response, while 

shock on the ’’safe” side significantly increased the latency of the first 

escape response, and retarded the appearance of the first avoidance.

However, once the first avoidance response was made, conflict 

animals seemed to learn more quickly. By the time criterion was met, they 

had caught up with the control groups. In other words, after the flr^t 

avoidance response, conflict animals required fewer trials to reach criterion 

- a result which does not seem to fit conflict theory at first glance. 

This finding can be accounted for by the following hypothesis. If the 

level of fear of the ”safe” compartment is at zero, as is presumably the 

case in no-shock control animals, we would only need fear of the ’’dangerous” 

side to build up to a level of N units before the first avoidance response 

can occur. However, if the level of fear of the "safe” compartment has 

been built up by preshocks in certain animals, let us say to a level R, 

then the fear of the ’’dangerous” compartment has to be built up to (N + R) 

so that fear of the ’’dangerous” compartment will be N units greater than 

fear of the ”88fe” compartment when the first avoidance occurs. This, of 

course, would take many more trials. Furthermore, the level of fear (N + R) 

is probably enough higher than N, and closer to an arbitrary level rep­
resenting 1QQ# avoidances, so that there would be less of a tendency to 

alternate between escapes and avoidances. In other words, the probability 
of making 100# avoidances once the first avoidance occurs would be higher.
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In extinction all preshocked animals made fewer responses 

(i.e., avoidances) than no shook controls. At first glance our extinction 

data seem to be inconsistent with predictions that would be formulated 

by two-factor learning theorists. They maintain that the strength of 

the fear response associated with the CS is a function of the number of 

CS - UCS pairings. Since conflict animals in the present experiment 

made more escapes before acquiring the avoidance response, it follows 

that their fear of the CS was stronger, and also that they should avoid 

the CS more often during the extinction period. But, it is important to 

remember at this point that our avoidance situation consisted of two 

types of CS’sj a discrete CS - the buzzer, - and a general CS - the 

general compartmental or situational cues. The prediction just mentioned 

is based on the UCS - buzzer pairings. However, if we assume that in our 

situation compartmental cues play a more important role as a CS than the 

buzzer, it becomes clear that faster extinction observed in conflict 

animals is not discrepant with two-factor learning theories. Conflict 
animals had received ten CS (compartmental) - UCS pairings on the ’’safe” 

side while they may have experienced an average of four or five CS 

(buzzer + compartmental) - UCS pairings on the ’’dangerous” side. Given 

again the assumption that strength of fear is a function of number of 

CS - UCS pairings, then a consideration of the absolute difference in 

fear associated with either compartment would lead us to conclude that 

fear of the ’’safe” side was stronger for these animals and that therefore 

they avoided these stimuli by staying on the ’’dangerous” side. However, 

such a hypothesis cannot satisfactorily explain why facilitation animals 

which had greater fear of the ’’dangerous” aide than no shock controls
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extinguished faster than the latter.

One further explanation can be suggested, Given the general 

finding in previous research that there tends to be some reduction in 

activity when animals are placed in a situation where they have been shock­
ed, (Brookshire et. al., 1961, Brimer, 1961, Campbell and Campbell, 1962, 

Kurtz and Pearl, i960) a negative correlation can be expected between 

number of shocks received and resistance to extinction. Since conflict 
animals received more shock (in this case number of preshocks which is 

equal for the three different preshock treatments and number of escapes 

in acquisition are combined.) than any other group, their extinction should 

be fastest followed by preshock neutral, facilitation and no shock control 

groups in that order. In fact, the mean number of responses in extinction 

for the four treatment groups are in this order. Thus, extinction data in 

the present experiment lend some support for such a notion.

Finally, preshocks in a neutral situation did not sew to have any 

effect on acquisition. This finding is somewhat surprising since one might 

expect some facilitation or retardation in acquisition on the basis of 

sensitization, adaptation or arousal type of theories. The simplest inter­

pretation of our data is that the effects of preshocks are situation specific. 

If this is correct, then all animals pretrained in the Miller-box should 

have shown an effect of preshock while animals shocked somewhere else do not. 

However, such an explanation cannot account for the data in general, since 

an examination of warmup and extinction results indicates that there seemed 
. , .. .. . . . . . , . . . . . „ I?to be a difference between preshock-neutral and no-shock control Be.

,'armup results in this experiment are not clear cut, since there 
was a difference in the data of groups avoiding in different directions. 
As mentioned before, extraneous factors and the two month period between 
carrying out the two halfe of the experiment may account for this.
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A number of alternative explanations can be suggested. One is that 

preshock in a so-called neutral place has an effect only in situations where 

the aversive stimulus is not presented because the motivating properties of 

shock during acquisition override the effects of preshock. One might ask 

why the effects of preshock are overridden by shock in acquisition for pre- 

ahock-neutral groups only and not for others. One possibility is that re­

shock-neutral animals were conditioned to the specific stimuli of the neutral 

box, and that generalization decrement occurred when they were put in the 

Miller-box. Thus, the effects of neutral preshock were weaker, due to 

generalization decrement, than the effects of preshock administered in the 

Miller-box, and therefore, could be more easily overridden by escape shocks 

in acquisition.

Another explanation is that some time factor is involved. Extinction 

occurred two hours after acquisition had been completed. There may be some 

temporal factor such that the general motivational properties of preshocks 

are weak to begin with and become intensified with time, in other words, 

a sort of incubation phenomenon similar to the one reported by Bindra and 
Cameron (1956). The effect of preshocks would be intensified with respect 

to all Ss but this incubation would be most noticeable among preshock neutral 

groups since, as pointed out above, preshock effects might have been weak in 

these animals to begin with. Of course, the fact that there seemed to be 

some difference between preshock-neutral and no-shock animals before ac­

quisition began, tends to support the former theory rather than the latter. 

The second experiment in the series was designed to provide further data on 

this problem by studying the role of varying the time interval between pre­

shocks -nd acquisition.



CHAPTER FOUR

EXPERIMENT TWO

The present experiment was carried out with two purposes in 

mind. First of all, if the results obtained in the first experiment with 

the preshock-neutral groups were due to some time factor, then varying 

the time interval between preshocks and acquisition should have some 

differential effect on Ss preshocked in a neutral situation.

The second purpose of the research was to study the role of 

varying the time interval between preshocks in the Miller-box and avoidance 

training, on the acquisition and extinction of an avoidance response.

Method

There were nine groups of rats with eight rats in each group. 

Direction was not counterbalanced in this experiments animals avoided 

only from the white compartment into the black compartment of the Miller­

box. The procedure was identical to that in the previous experiment 

except that the interval between preshocks and avoidance training was 
varied. Intervals of 1,6 and 24 hours were employed for each of the 

three preshock groups. All animals were returned to their home cages 

after the completion of the preshock session and remained there until 

the initiation of avoidance training.

Throughout the results section of the second experiment data for 
time intervals of 0, 1, 6 and 24 hours between preshock and acquisition

will be discussed. The three 0-hour preshock groups and the no-shock 
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control group are the ones run in the previous experiment. Since it was 

believed that the time factor would not be a critical variable in the 

case of no-shock control Sb, only one such control group was used.

RESULTS

Warmup Before Pretest

As one would expect, no significant differences were obtained 

in an analysis of variance either on number of responses or on the amount 

of time spent in the black compartment before differential treatment. 

The summaries and other details of these analyses are included in the 

appendix.

Once again, an initial preference for the black compartment of 

the apparatus was observed; 61 of the 72 rats tested in this experiment 

spent more time on the black side before preshock.

The Effects of Preshock on Warmup Behavior

Means for the two measures recorded in the warmup sessions pre­

ceding pretest and preceding acquisition are presented in Tables KVa and 
XVIa. Figures 8 and 9 are graphical representations of the same data 

plotted as a function of time separately for pretest and acquisition warmups.

Data for these two warmup periods were compared by a Lindquist

Type III analysis of variance, the results of which can be found in Tables 

XVb and XVIb. The three main factors were location of preshock with three 
different locations (preshock-black, preshock-white, preshock in box), 

the time interval between preshock and acquisition (0-hour, 1-hour, 6- 

hours and 24 hours), and the pretest warmup vs. acquisition warmup com­

parison.
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TABLE XV

XVa - Mean Amount of Time (In Seconds) Spent on the Black Side in Warmup 
Periods Preceding Pretest and Acquisition

Time Between 
Preshock and 
Acquisition

Location of Preshock
Preshock - 
Black

Preshock - 
White

Preshock 
in Box

No 
Shock

(Pretest Warmup)
0 - Hour 180.75 160.50 205.00

1 - Hour 175.75 199.38 185.63

6 - Hours 195.75 192.25 190.13

2k- Hours 185.88 169.88 181.63 173.63
(Acquisition Warmup)

0 - Hour 10.13 219.25 145.63

1 - Hour 45.13 293.63 189.25

6 - Hours 125.00 210.38 160.25

2k- Hours 157.25 179.38 123.13 133.75

Two main factors (location of preshock, and the before preshock 

vs. after preshock comparison), and the interaction between them were 

found to be significant for amount of time spent on the black side. An 
examination of Figure 8 indicates that, as in the first experiment, the 

interaction is produced by the differential effect of preshock. While 

there is an increase in the amount of time that preshock-whlte animals 

spend in the black compartment, preshock-black Ss show a decrement in 
their preference for this compartment. Eventhough Figure 8b does indicate 

some differential effect of the time interval between preshocks and warmup 

on the performance of groups preshocked in the Miller-box, the preshock 

by time interaction barely missed significance. In order to check
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XVb - Analysis of Variance Comparing Amount of Time (In Seconds) Spent 
On The Black Side in Warmup Periods Preceding Pretest and 
Preceding Acquisition

Source S.S. d.f* M.S. T P

Total 1852203.25 191

Between Subjects 945052.25 95

Location of Preshock 152676.59 2 76338.30 9.60 <.001

Time 24486.15 3 8162.04 1.03 11. s.

Location of Preshock 
x Time

99633.41 6 16605.57 2.09 n.s.

Error 668256.12 84 7955.43

Within Subjects 907151.00 96

Pretest ya. Acquisition 44774.08 1 44774.08 6.13 <.025

Pretest vs. Acquisition 
x Location of Preshock 171032.33 2 85516.17 11.71 <.001

Pretest vg. Acquisition 
x Time 13959.37 3 4653.12 0.64 n.s.

Pretest vs. Acquisition 
x Location of Preshock 

x Time 63928.34 6 10654.72 1.46 n.s.

Error 613456.88 84 7303.06

whether this lack of significance was due to heterogeneity of variance, 

data for time spent on the black side were further analysed in the follow­

ing manner. As the reader will remember, for counterbalancing purposes, 

half of the Sy in each group were placed in the white compartment and 
half of the Ss in the black during warmup. (See p.3®)« In the analyses 

previously mentioned, this factor was not considered and data for animals
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TABLE XVI

XVIa - Mean Number of Responses in Warmup Periods Preceding Pretest 
and Acquisition

Location of Preshock
Time Between Preshock - Preshock - Preshock No
Preshock and 
Acquisition

Black White in Box Shock

(Pretest Warmup)
0 - Hour 13.88 11.75 10.25

1 - Hour 13.00 10.88 13.88

6 - Hours 11.00 12.50 12.00
24 - Hours 14.00 11.88 11.13

(Acquisition Warmup)
10.38

0 - Hour 1.00 1.38 9.13

1 - Hour 1.13 0.50 3.13
6 - Hours 0.63 1.00 3.63

24 Hours 0.50 0.50 1.50 10.75

placed on either side were pooled. However, Figure 10, which plots mean 

percent time spent on the black side as a function of time interval between 

preshocks and acquisition, taking into account the side on which an animal 

is placed, clearly indicates that amount of time spent in either compartment 

changes with time and is definitely determined by the compartment in which 

the rat is placed during warmup. The only point which seems to be out of 

place is the one for the 0 - hour preshock-white, placed on white group. 
The data were treated by a J x 2 x 4 factorial analysis of variance with 

location of preshock, time interval and placement side as the main-factors. 

There were three locations of preshock (preshock-black, preshock-white, 

preshock in box), four time intervals (0 - hour, 1 - hour, 6 - hours, and
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XVIb - Analysis of Variance Comparing Number of Responses in Warmup 
Periods Preceding Pretest and Preceding Acquisition

Source S.S. d.f. M.S. F P

Total 1416.45 191

Between Subjects 217.00 95

Location of Preshock 35.03 2 17.52 10.07 <.001

Time 17.18 3 5.73 3.29 <.05

Location of Preshock 
x Direction 18.37 6 3.06 1.76 n.s.

Error 146.42 84 1.74

Within Subjects 1199.45 96

Pretest vb. Acquisition 998.41 1 998.41 818.37 <.001

Pretest rs. Acquisition 
x Location of Preshock 47.45 2 23.73 19.45 <.001

Pretest ys, Acquisition 
x Time 21.33 3 7.11 5.83 <.005

Pretest vs. Acquisition 
x Location of Preshock 

x Time 29.63 6 4.94 4.05 <.005

Error 102.64 84 1.22

24 - hours) and two placement sides(placed on white or placed on black. ) 

A summary for this analysis is presented in Table XVII, The main effects 

of location of preshock and placement side were found to be significant, 

as were the location of preshock by time interval and placement side 

by time interval interactions. A close examination of Figure 10 indicates 

that at the 0 - hour interval rats preshocked in the conditioning apparatus
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TaBLS XVII

Analysis of Variance on Time Spent On The Black Side As A Function 
of Placement Side

Source d.f. S.S. M.S. F P

Preshock (A) 2 522056.77 161028.59 17.79 <.001

Time (B) 3 55902.91 11967.64 1.52 n.s.

Side Put (C) 1 530880.16 550880.16 56.56 <.001

Preshock x Time 6 155790.90 25631.82 2.85 <.05

Preshock x Side Put 2 12069.05 6054.52 0.67 n.s.

Time x Side Put 5 109628.26 56542.75 4.04 <.025

Preshock x Time x
Side Put 6 56392.50 9398.72 1.04 n.s.

Error 72 651567.00 9049.54

Total 95 1672287.53

avoid the fear eliciting compartment (i.e., the one where they experienced 

shock) regardless of the side where they are put. The 0 - hour preshock­

neutral groups do not discriminate between white and black, and again, 

regardless of where they are placed, they spend a comparable amount of 

time in each compartment. However, starting with the 1 - hour interval 

animals, placement side seems to play an important role in the case of all 

the three preshock treatment conditions. For example, preshock-black animals 

seem to retain their preference of the white compartment up to the 1 - hour 
interval, but after that point, and especially at the 24 - hour interval 

they tend to °fresmeH wherever they are placed. If they start the warmup
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period on the white side, they spend most of their time there, -and vice 

versa. For these animals, the location of preshock does not seem to 

play an important role. The same holds true for preshock white and 

preshock-neutral rats.

As can be seen from Table XVIb, three main-effects were found 

to be significant for number of responses. These were location of pre­

shock, the time interval between preshock and acquisition and the pretest 

warmup vg. acquisition warmup comparison. Furthermore, the interactions 

between location of preshock and the pretest warmup jg. acquisition warmup 

comparison, the time interval and the pretest warmup vs. acquisition 

warmup comparison and the triple interaction also reached significance. 

It is clear from Figure 9 that following preshock, all the preshocked 

groups make fewer responses than the no-shock control Ss. While the 

behavior of preshock-white and preshock-black Ss does not change over time, 

preshock-neutral animals show a marked drop in number of responses from 

0 to 1 - hour. It is this difference between the preshock-neutral animals 

and the other two preshock groups which seems to be giving rise to the 

triple interaction.

Acquisition of the Avoidance Response

Means for the various acquisition indices are given in Tables 

XVIIIa to XXIa. Figure II shows data for criteron measures of number of 

trials before first avoidance and number of trials before 10 consecutive 

avoidances plotted for groups receiving different time intervals between 

acquisition and extinction. Note again that in order to make comparisons 

more convenient, the 0 - hour interval groups and the no-shock control 

group from the previous experiment are also included in this graph.
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TABLE XVIII

XVIIIa - Mean Number of Escapes or Trials Before First Avoidance

The data were treated by a J x 4 factorial analysis of variance

Time Between 
Preshock and 
Acquisition

Location of Preshock
Preshock - 
’Safe’

Preshock -
•Dangerous*

Preshock 
in Box

No
Shock

0 - hour 4.00 0.13 1.38

1 - hour 3.13 0 1.75

6 - hours 2.75 1.13 1.63

24 - hours 2.75 1.38 2.25 1.88

XVIIIb - Analysis of Variance 
First Avoidance

on Number of Escapes or Trials Before

Source S.S. d.f. M.S. F P

Total 178.66 95

Location of Preshock 67.93 2 33-97 30.06 <.001

Time 3.28 3 1.09 0.96 n.s.

Location of Preshock x Time 12.16 6 2.02 1.79 n.s.

Error 95.29 84 1.13

with the two factors being location of preshock and the time interval 

between preshock and acquisition. The three locations of preshock were 

preehock-safe, preshock-dangerous and preshock in neutral box. The four 
time intervals consisted of 0 - hour, 1 - hour, 6 - hours and 24 - hours.

The summaries of these analyses can be found in Tables XVIIIb to XXIb.
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TABLE XIX

XIXa - Mean Number of Trials Before 10 Consecutive Avoidances

In the overall analyses the main-effect of location of preshock

Time Between 
Preshock and 
Acquisition

Location of Preshock
Preahock - 
’Safe’

Preshock - 
’Dangerous’

Preshock 
in Box

No 
Shock

0 - hour 4.25 2.50 4.88

1 - hour 4.?8 4.1J 5.13
6 - hours 7.38 3.38 4.38

24 - hours 4.25 1.88 4.25 4.63

XIXb - Analysis of Variance on Number of Trials Before 10 Consecutive
Avoidances

Source S.S. d.f. M.S. F P

Total 332.94 95 L.oi

Location of Preshook 40.04 2 20.02 5.92 <.005

Time 6.92 3 2.31 0.68 n.s.

Location of Preshock x Time 2*46 6 0.41 0.12 n.s.

Error 283.52 84 3.38

was found to be significant for number of escapes or trials before first 

avoidance, number of trials before 10 consecutive avoidances and latency 

of first escape. As is clear from Figure II the role of preshock was to 

retard the appearance of the first avoidance response for preshock-safe 

animals, while it facilitated the performance of preshock-dangerous Ss.
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TABLE XX

XXa - Mean Latency of First Escape

Time Between 
Preshock and 
Acquisition

Location of Preshock
Preshock - 

’Safe’
Preshock - 
'Dangerous*

Preshock 
in Box

No
Shock

0 - hour 3.65 0.41 0.70

1 - hour 2.40 0.14 0.90
6 - hours l.o8 0.69 2.03

24 - hours 2.18 0.59 0.70 0.74

XXb - Analysis of Variance on Latency of First Escape

Source S.S. d.f. M.S. F P

Total 5.93 95

Location of Preshock 1.90 2 0.950 22.64 <.001

Time 0.10 3 0.033 0.79 n.s.

Location of Preshook x Time 0.37 6 0.062 1.48 n.s.

Error 3.56 84 0.042

But, as in the previous experiment, once the first avoidance response 

was made, preshock-safe animals reached criterion quickly.

There seemed to be a trend over time for groups preshocked on 

either the '’safe” or the ’’dangerous” compartments of the Miller-box during 

the early stages of acquisition; i.e., the effects of preshock seemed to 
attenuate through time. However, this trend was not significant in the
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TABLE XXI

XXIa - Mean Latency of First Avoidance

Time Between Location of Preshock
Preshock ant
Acquisition

1 Preshock -
•Safe’

Preshock -
•Dangerous*

Preshock 
in Box

No
Shock

0 - hour 3.44 3.86 4.03

1 - hour 2.99 3.20 3.36

6 - hours 4.78 3.11 2.88

24 - hours 2.26 5.68 5.30 3.14

XXIb - Analysis of Variance on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 797.89 95

Location of Preshock 6.80 2 3.40 0.41 n.s.

Time 18.88 3 6.29 0.75 n. s.

Location of Preshock x Time 68.42 6 11.40 1.36 n.s.

Error 703.79 84 8.38

overall analysis (Table XVIIIb). Since it appeared to apply only to 

groups preshocked in the Miller-box itself, a separate analysis was per­

formed on some of the data for preshock-safe and preshock-dangerous groups 
only. It consisted of a 2 x 4 design with two locations of preshock 

(preshock-safe and preshock-dangerous) and the usual four time intervals. 

The summaries are presented in Tables XXII and XXIII. The interaction
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TABLE XXI

XXIa - Mean Latency of First Avoidance

Time Between 
Preshock and 
Acquisition

Location of Preshock
Preshock - 
’Safe’

Preshock - 
’Dangerous’

Preshock 
in Box

No
Shock

0 - hour 5.44 5.86 4.03

1 - hour 2.99 5.20 3.36

6 - hours 4.?8 3.11 2.88

24 - hours 2.26 5.68 5.30 3.14

XXIb - Analysis of Variance on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 797.89 95

Location of Preshock 6.80 2 3.40 0.41 n.s.

Time 18.88 5 6.29 0.75 n.s.

Location of Preshock x Time 68.42 6 11.40 1.36 n.s.

Error 703.79 84 8.38

overall analysis (Table XVIIIb). Since it appeared to apply only to 

groups preshocked in the Miller-box itself, a separate analysis was per­

formed on some of the data for preshock-safe and preshock-dangerous groups 
only. It consisted of a 2 x 4 design with two locations of preshock 

(preshock-safe and preshock-dangerous) and the usual four time intervals. 

The summaries are presented in Tables XXII and XXIII. The interaction 
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between preshock and time reached significance (p .01) only for number 

of escapes or trials before first avoidance. Thus, by the time criterion 

was reached, the effects of the time interval had disappeared. The curves 

in Figure lib are virtually flat with the conflict animals being at the 

same level as the control groups and facilitation animals showing faster 
learning. The unusual behavior of the 6 - hour conflict group is due 

to one rat that took 26 trials before criterion, and what seems to be 

retardation in the 1 - hour facilitation group as compared with the other 

facilitation animals can be accounted for by the performance of two ’’unusual" 

rats that took 12 and 17 trials each before reaching criterion.

As the reader will remember, one of our main concern in this ex­

periment was the performance of animals preshocked in a neutral box over 

time. Therefore, the main point here is the comparison of these groups 

with the no-shock control group. Inspection of Figure II indicates 

clearly that the performance of preshock-neutral animals did not change 

over time. Once again,these Sa were very similar in their performance to 

no snook control animals. A Dunnett’s test comparing the four preshock' 

neutral groups with the no shock control group on number of trials to 
criterion did not reveal any significant differences, -»o« 4.10.

x. - X = 0.25<4.10; x_-x M 0.50<4.10; x -x = -0.25<4.10; x.-x - -O.j8<4.1O). O d O 2 O HO
These results lead us to conclude, therefore, that our original finding 

of no difference between preshock-neutral and no-shock control groups in 

acquisition cannot be attributed to a time factor.

Extinction of the Avoidance Response

Data for extinction are presented in Table XXIV and in Figure 12.
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XXIII

Analysis of Variance on Number of Trials or Escapes Before First Avoidance 
(Preshock-’Safe' and Preshock - ’Dangerous* Groups Only)

Source S.i. d.f. M.S. F P

Total 126.66 6J

Location of Preshock 67.86 1 67.86 83.78 <.001

Time 3.01 3 1.00 1.24 n.s.

Location of Preshock x Time 10.65 3 3.55 4.38 <.01

Error 45.14 56 0.81

TABLE XXII

Analysis of Variance on Number of Trials Before 10 Consecutive Avoidances 
(Preshock - 'Safe* and Preshock - ’Dangerous* Groups Only)

Source S.S. d.f. M.S. F P

Total 239.17 63 35.64

Location of Preshock 35.64 1 2.38 10.27 <.001

Time 8.43 3 0.19 0.69 n.s.

Location of Preshock x Time 0.58 3 3.47 0.05 n.s.

Error 194.52 56

These were analyzed by a J x 4 factorial design identical to the one used 

in acquisition, with three locations of preshook and four time intervals. 

The results of this analysis are summarized in Table XXIVb.

Both the main effects of location of preshock and the time interval
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were found to be significant. With respect to the role of preshock, 

our extinction data for this experiment were similar to those of the 

previous one. In general 'preshock-safe or conflict animals were the 

least resistant to extinction.

However, the effects of the time interval between preshocks and 

acquisition on extinction were found to be complex. For those Sg pre­

shocked on the "safe" side there was an inverted U-shaped function relating 

resistance to extinction and time, the maximum resistance to extinction 

occurring after 1 - hour. Ferguson’s non-parametric trend analysis was 

applied to each preshock curve separately, the results of which can be 

found in Table XXV. The only significant function was the bitonic for 

preshock-safe groups.

As was true in the first experiment, the preshock-neutral groups 

acted very much like preshock-dangerous animals (i.e., those preshocked 

in the white compartment of the Miller-box) throughout the extinction 

session. These groups made fewer avoidance responses than the no-shock 

controls at 0 - hour, but their resistance to extinction was greater 

than no shock controls thereafter.

Discussion

The effects of preshocks experienced on either the ’’safe” or the 

’’dangerous” compartments of the avoidance apparatus were very much the 

same as in Experiment I. Thus, once again acquisition data confirmed 

our conflict hypothesis. Concerning the dissipation of fear through time, 

a trend indicating that the consequences of preshocks are attenuated with 

time for Sg experiencing them in either compartment of the Miller-box was 

observed only for trial of first avoidance.
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TABLE XXIV

XXIVa - Mean Number of Avoidances in Extinction

There was no difference in acquisition between preshock-neutral

Time Between
Location of Preshock

Preshock - 
'Dangerous'

Preshock 
in Box

No
Shock

Preshock ant 
Acquisition

1 Preshock -
•Safe'

0 - hour 10.25 21.50 19.12

1 - hour 28.75 28.J7 25.75
6 - hours 21.00 25.62 28.25

24 - hours 15-75 28.87 24.62 25.62

XXIVb - Analysis of Variance on Number of Avoidances in Extinction

Source S.S. d.f. M.S. F P

Total 1285.20 95

Location of Preshock 113.22 2 56.61 5.11 <.01

Time 176.86 3 58.95 5.52 <•005

Location of Preshock x Time 63.78 6 IO.63 0.96 n.s.

Error 931.54 84

and no-shock control groups as a function of time. Therefore, a similar 

lack of difference observed in Experiment I cannot be attributed to a 

time factor.

At this point two of the new findings in the present experiment 
must be dealt with, the first of which is related to the extinction of
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TABLE XXV

Trend Analysis For Number of Avoidances In Extinction

Trend Type Preshock-Safe Preshock-Dangeroues Preshock in Box

Monotonic z-0.49 p=.J12 z»l.J2 P».O93 z-l•2J P-.109

Bitonic z-2.42 pn,008 z-0.21 P-A17 z«1.07 p-,142

Tritonic z-0.87 P-.192 z-0.86 P-.195 z-0.17 P-A35

the avoidance response. The effects of the time interval between preshocks 

and acquisition on extinction were found to be complex. As was true in 

the first experiment, preshock-neutral. Ss acted very much like the pre­

shock-dangerous animals (i.e., those preshocked on the white side). At 0 - 

hour both groups were less resistant to extinction than no-shock controls; 

thereafter they tended to be slightly more resistant to extinction. 

Preshock-safe animals showed a clear inverted U-shaped function over time 

with the maximum resistance to extinction occurring after 1 - hour. Since 

an overall analysis of variance on number of failures to respond showed 

no significant interaction, it would seem that all three functions are 

U-shaped. However, it is clear that the most pronounced effect occurs 

in the case of conflict groups, a conclusion which was also reinforced by 

the results of a non-parametric trend analysis.

A satisfactory explanation of this U-shaped function, relating 

time and number of responses in extinction, is difficult. In the discussion 

to Experiment I it was suggested that the variable controlling extinction 

behavior is number of shocks received. It was hypothesized that the more 

shock an animal receives, the lower should his general activity level be,
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and the faster his extinction. Since there was no difference in number 

of escapes before reaching acquisition criterion among the four conflict 

groups, an explanation in terms of activity reduction is unwarranted. 

However, our extinction data in the present experiment is particularly 

interesting in that Karnin (1957), in a study on the retention of in­

completely learned avoidance responses, also found a U-shaped function 

relating time to amount of retention. Karnin’s study consisted of six 

groups of rats which were given 25 avoidance training trials in a shuttle­

box. A delay conditioning procedure with a five second CS-UCS interval, 

and a one minute intertrial interval was employed. When these same animals 

were giver. 25 additional relearning trials after intersession intervals 
of 0, 0.5 hour, 1 hour, 6 hours, 24 hours or 19 days, it was found that 

amount of retention, as measured by number of avoidances made during the 

second session, was a curvilinear function of intersession interval. 

Amount of retention declined significantly from 0 to 1 hour, and then 

increased up to 19 days, the difference between the 0 - hour and the 

19 days groups not being significant. In addition, no differences were 

found among the six groups with respect to response latencies. After the 

appearance in the literature of the first report by Karnin, a number of 

workers have independently replicated this U-shaped function using a 
shuttlebox avoidance response. (Denny, 1958, Denny &<Ditchman, 1962, 

Denny & Thomas, I960, Brush, Myer & Palmer, 196?, Kamin, 1965.) 

Since of all the acquisition procedures used in this experiment 

the one followed with conflict animals was the closest approximation to 

a shuttlebox procedure, the same mechanism may underly both phenomena.
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If we think in terms of the retention of the avoidance response, it is 

obvious that our U-shaped function is the opposite of Karnin’s. However, 

if we consider the retention of fear conditioned to the stimulus 

properties of the preshock compartment, the two functions parallel each 

other. We get greatest retention of the avoidance response or least 

retention of fear associated with preshock with the 1 - hour interval 

conflict group, while Karnin finds least retention of the avoidance response 

after 1 - hour. With reference to our extinction data, it looks as if 

some dissipation of activity reduction is taking place up to 1 hour. 

Thereafter, conflict data can be accounted for by '’incubation" of fear 

of the preshock compartment. More research is needed, however, before 

these findings can be systematically related to the "Karnin effect".

Turning to the second new finding, one of the most interesting 

outcomes of the present experiment is related to performance in the warmup 

period immediately preceding acquisition. It was found that as the time 

interval between preshocks and acquisition increases, the compartment into 

which a rat is placed during warmup becomes a more important determiner 

of the animal’s subsequent side preference. Put simply, when rats are 

brought into the experimental situation immediately after preshock, they 

avoid the fear eliciting preshock compartment; but if they are brought 

back 24 hours later, they tend to stay wherever they are placed. This 

latter tendency is not only found in rats preshocked in the conditioning 

apparatus itself, but also in preshock neutral groups. One explanation 

that seems to fit the data is as follows, first of all, it should be 

remembered that a review of the literature as well as the data in these 
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experiments have shown that, if rats are given a choice between two 

compartments one of them being a compartment where they have not been 

shocked, they tend to stay in the latter and make very few crosses. If, 

on the other hand, they are given a choice between two compartments in 

which they have been shocked, once again, they make few crossings and 

simply freeze in one location. It would seem that rats shocked in the 

Miller-box in this experiment behave after a 0 - hour interval as though 

they have a choice between a "safe” and a ’’dangerous" compartment and 

can discriminate between the two, whereas after a 24 hour interval they 

act as though they had a choice between two compartments with aversive 

properties. These animals seem to lose their discrimination between 

the shock compartment and the other one and react to the total experimental 

situation by freezing, kats which were shocked in a neutral situation 

might also be expected to discriminate between it and the Miller-box at 

first and show little fear. (How much fear would depend on the amount of 

differentiation). As the time interval between preshocks and acquisition 

is increased, they too would lose their discrimination and freeze when 

placed in the Miller-box.

Data for number of crosses during the same warmup period very 

closely parallel time data. In the case of rats preshocked in the Miller­

box, curves for number of crosses as a function of interval length 

are flat. What seems to account for these flat curves is that at 0 - 
hour rats discriminate and avoid fear eliciting situations, while at 24
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hours they freeze since they have "forgotten” the discrimination and 
, . . , 13are now exposed to an inescapable dangerous situation*

The indices used in warmup and acquisition in these investigations 

represent two different methods of measuring fear. But, it is clear that 

different results are obtained when both are used on the same animals. 

For example, with reference to Ss preshocked in the Miller-box, warmup 

data seem to indicate that the location in which preshock was administered 
has no effect after 24 hours eventhough an effect is still evident on 

criterion measures in acquisition after 24 hours. Thus it would seem that 

the conclusions one draws about the effects of the situational CS after 

a given time interval depend very much on the method used to measure these 

effects.

At the beginning of this discussion it was mentioned that a time 

factor could not account for the results obtained with preshock-neutral 

groups in .Experiment I. The explanation that seems to be most satisfactory 

at present with respect to acquisition is the one outlined in the discussion

'•'’Another way of discussing the same results would be by post­
ulating two separate mechanisms to account for the delay effect in animals 
shocked in the conditioning apparatus on the one hand, and the neutral 
box on the other. While a forgetting of discrimination such as the 
one mentioned above may be taking place among rats preshocked in the 
Miller-box, the behavior of preshock-neutral Ss can also be interpreted 
in terms of a stimulus generalization factor. (McAllister & McAllister, 
1963b.) The fact that stimulus generalization increases with time has 
been demonstrated by Perkins & .leyant (195$)» end McAllister & McAllister 
(1963a). Applied to our situation, such a notion would predict no 
generalization of fear from the preshock box to the avoidance apparatus 
for preshock-neutral, animals atO-hour while some transfer should take 
place with an increase in preshock-acquisition intervals. Since in this 
case both the incubation of generalization, and forgetting of discrimination 
type of hypotheses predict exactly the same outcomes, it is unnecessary 
to argue in favor of one rather than the other.
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to Experiment I - that preshock-neutral animals are conditioned to certain 

specific stimuli in the preshock box and that the effects of preshocks 

in these Ss are weaker in acquisition because of generalization decrement 

due to differences between the preshock box and the Miller-box.

It is possible, however, that during shock experience in a 

different situation, fear responses get conditioned to the general 

stimuli in the neutral box which tend to be those that are common to 

both compartments of the Miller-box. One example of such common stimuli 

is the grid floor. If such conditioning were occurring, in other words 

if the grid floor is one of the most important aversive stimuli in this 

situation, then it can be predicted that rats conditioned to fear both 

compartments of the Miller-box might behave very much like preshock­

neutral animals. If this were the case, then a failure to find an effect 

on acquisition for preshock-neutral Ss need not be attributed to general­

ization decrement. Sather, it might be that it does not matter whether 

there is complete generalization or only partial generalization from one 

situation to the other, as long as the generalization involves cues 

dommon to both compartments of the Miller-box. That is, whether the 

two boxes were completely similar or completely different would be irr­

elevant, since no effects of neutral preshocks should be observed on ac­

quisition in either case. The above prediction was tested in the third 

experiment to which we now turn.



CHAPTER FIVE

EXPERIMENT THREE

In this study it was hoped that if animals experienced an equal 

number of shocks in each compartment, then they would not be conditioned 

to fear differentially components of the CS (color, etc.) as opposed to 

other apparatus cues. This method would then permit us to test the 

predictions formulated in the previous discussion.

Method
The experiment consisted of two groups (with 12 Ss in each).

One group of Ss avoided from white to black during acquisition, and the 

other from black to white. With the exception of pretraining, the 

procedure was identical to that followed in Experiment I. In each group 

half of the animals were penned first on the black side during pre­

training, and given five preshocks of a constant three second duration 

following which they were transferred to the white aide where they 

received five more shocks. The other group of Sb were penned first on 

the white side and then on the black for the administration of preshocks.

Results

Warmup Before Pretest

An initial preference for the black compartment of the Miller­

box was observed in the present experiment too; 23 of the 24 animals 

tested spent more time in this compartment before differential treatment.

Analyses of variance performed on warmup data prior to preshock 

did not reveal any significant differences among groups, either with 
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respect to number of responses or amount of time spent in the black 
compartment. (See Appendix for details.)

The Effects of Pretraining Procedures on Warmup Behavior

Means on the two warmup indices prior to pretest and prior to 

acquisition are summarized in Tables XXVIa and XXVIIa. Figures 13 and 

14 are graphical presentations of the same data plotted separately for 

animals avoiding in different directions.

The data were analyzed by a Lindquist Type III design. The 

main-factors were location of preshock (preshock black followed by white 

or preshock white followed by black), direction of avoidance (black to 

white or white to black) and the before pretest warmup versus before 

acquisition warmup comparison.

For amount of time spent in the black compartment none of the 

main-effects or interactions between them reached significance. A 

summary of this analysis is presented in Table XXVIb.

In Experiment II animals shocked in a neutral situation seemed 

to show little fear of either side of the Miller-box during acquisition 

warmup at the O-hr. condition. Number of crossings was slightly 

depressed and these Ss spent an approximately equal amount of time on 

each side. However, animals in the 24 hour condition tended to freeze 

on the side where they were placed. It was suggested that rats in the 

O-hour condition discriminated between the situation in which they were 

shocked and the Miller-box, but that this discrimination was lost as a 

function of time. If this hypothesis is correct, we would predict that 

rats shocked on both sides of the Miller-box would after a O-hour interval 

freeze where they are placed since they fear both compartments equally.
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TABLE XXVI

XXVIa - Mean Amount of Time Spent on the Black Side in Warmup Periods 
Preceding Pretest and Acquisition

Location of Preshock

Direction Preahock Black; White Preshock White; Black

(Pretest Warmup)
Black to White 
White to Black

179.17
190.50

197.83
176.00

Black to White
(Acquisition Warmup)

210.33 242.83
White to Black 244.50 130.83

XXVIb - Analysis of Variance Comparing Amount of Time Spent on the Black 
Side Preceding Pretest and Preceding Acquisition

Source S.S. d.f. M.S. F P

Total 365139.81 47

Between Subjects 169236.31 23

Location of Preshock 4504.69 1 4504.69 0.67 n. s

Direction 5918.52 1 5918.52 0.88 n.s,

Location of Preshock 
x Direction 23986.02 1 23986.02 3.56 n.s,

Error 134827.08 20 6741.35

Within Subjects 195903.50 24
Pretest va. Acquisition 5482.69 1 5482.69 0.64 n.s
Pretest vs. Acquisition 

x Location of Preshock 5525.51 1 5525.51 0.64 n.s,
Pretest vs. Acquisition 

x Direction 3451.02 1 3451.02 0.40 n.s.
Pretest vs. Acquisition

x Location of Preshock
x Direction 9492.20 1 9492.20 1.10 n. s,

Error 171952.08 20 8597.60
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TABLE XXVII

XXVIIa - Mean Number of Responses in Warmup Periods Preceding Pretest 
and Acquisition

Location of Preshock

Direction Preshock Black; White Preshock White; Black

Black to White
(Pretest Warmup)

13.17 13.50
White to Black 12.33 12.50

Black to White
(Acquisition Warmup) 

2.17 0.83
White to Black 2.83 2.67

XXVIIL - Analysis of Variance Comparing Number of Responses in Warmup 
Periods Preceding Pretest and Preceding Acquisition

Source S.S. d.f. M.S. F P

Total 330.65 47

Between Subjects 41.81 23

Location of Preshock 0 1 0 0 n.s.

Direction 0.91 1 o.91 0.45 n.s.

Location of Preshock 
x Direction 0.52 1 0.52 0.26 n.s.

Error 40.38 20 2.02

Within Subjects 288.84 24

Pretest vs. Acquisition 244.75 1 244.75 123.61 <.001
Preteat vs. Acquisition

x Location of Preshock 0.02 1 0.02 0.01 n. s.
Pretest vs. Acquisition 

x Direction 3.95 1 3.95 2.00 n.s.
Pretest vs. Acquisition 

x Location 
x Direction 0.62 1 0.62 0.31 n. s.

Error 39.50 20 1.98
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An analysis performed to assess the importance of placement side in 

warmup, however, showed that this factor was not significant. This 

analysis, the results of which are shown in Table XXVIII, consisted 

of a 2x2x2 factorial design with two placement sides (black or white), 

the above mentioned two locations of preshock and two directions of 

avoidance. But, if any score under 50 seconds or above 250 seconds on 

amount of time spent on the black side is taken as being indicative of 

"freezing” behavior, then inspection of the data shows that 22 of the 

24 animals in Experiment III fall in this category, while only 8 of 

the 16 preshock-neutral animals in Experiment I show the same type of 

behavior. Thus, preshock-neutral Ss tend to show less freezing than 

rats shocked in both compartments of the Miller-box between the two 

experimental situations when the a 0-hour interval between preshock and 

acquisition is used.

TABLE XXVIII

Analysis of Variance on Time Spent on the Black Side Taking Placement 
Side into Consideration

Source s,s. d.f. M.S. F P

Total 344200.96 23

Location of Preshock 9801.04 1 9801.04 0.68 n. s.

Placement Side 29892.04 1 29892.04 2.07 n.s.

Location of Preshock 
x Placement Side 15965.05 1 15965.05 1.11 n.s.

Error 288542.83 20 14427.14
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For number of responses in warmup only the before vs. after 

preshock comparison was significant* indicating a marked drop in 

number of crosses following preshock. It is interesting to note that 

the groups in this experiment showed a significantly greater decrement 

in responding than the O-hour preshock-neutral groups in Experiment 
I (n 6, for white to black group and 12.5 for black to white group, n 

8 and 12, Mann-Whittney Test.) This is further evidence indicating that 

rats preshocked in both compartments of the conditioning apparatus display 

more ’’freezing".

Acquisition of the Avoidance Besponse

Means for the various acquisition measures are shown in Tables 

XXIXa, XXXa, XXIa, and XXXIla, and are plotted for trials to first 

avoidance and trials to criterion in Figure 15 where the preshock- 

neutrnl and no-shock control groups from Experiment I are included 

for purposes of comparison. In this figure the preshock safe followed 

by danjerous and preshock dangerous followed by safe groups are combined 

for each direction of avoidance.

Data for this phase of the experiment were analyzed in two manners. 

First of all, results on the different acquisition measures were treated 

by a 2x2 analysis of variance with two locations of preshock (preshock­

safe followed by dangerous, and preshock- .angerous followed by safe) and 

two directions of avoidance (black to white and white to black). Since 

no significant results were obtained on any of the indices, they will 

not be reported here. Summary tables are included in the appendix.

Secondly, the four groups run in this experiment were compared 

with the two preshock-neutral and two no-shoak control groups tested
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TABLE XXIX

XXlXa - Mean Number of Triala or Scapes Before Dirat Avoidance

White to Black

Location of Preshock 
ireshock PresLock Preshock No

Direction afei Dangerous Driv «rwc! Safe in box :*o«k

Black to White 3.17 2.67 3.38 3.00

1.17 2.67 1.38 1.88

xXIXb - Analysis of Variance cm Itumber of Trials or Escapes Before 
First Avoidance

Source d.f * - • F p

Total 94.54 55

Location of >'reshock 2.04 3 0.68 0.43 n.s.

Direction 12.4? 1 12.45 7.93 <.01

ocation of treshock 
x Direction 4.71 3 1.57 1.00 n.s.

irror 75.34 48 1.57
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TABLE XXX

XXXa - Mean Number of Trials Before 10 Consecutive Avoidances

Location of Preshock 
Preshock Preshock Preshock No

Direction Safe; Dangerous Dangerous; Safe in Box Shock
Black to White 5.00 5.83 6.38 5.2$

White to Black 5.33 3.83 4.88 4.63

XXXb - Analysis of Variance on .umber of Trials Before 10 Consecutive
Avoidances.

Source S.S. d.f. M.S. F P

Total 97.62 55

Location of Preahock 0.42 3 0.14 0.07 n.s.

Direction 4.18 1 4.18 2.20 n.s.

Location of Preshock
x Direction 1.71 3 0.57 0.30 n.s.

Error 91.31 48 1.90
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TABLE XXXI

XXXIa - Mean Latency of First Escape

Location of Preshock 
Preshock Preshock Preshock No

Direction Safe; Dangerous Dangerous; Safe in Box Shock

Black to White 1.30 c.73 1.10 1.10

White to Black 0.77 1.08 0.70 0.74

XXXIb - Analysis of Variance on Lantency of First Escape

Source s.s. d.f. M.S, F d

Total 1.00 55

Location of Preshock 0.02 3 0.01 0.50 n.s.

Direction 0.08 1 0.08 4.00 <•05

Location of Preshock
x Direction 0.06 5 0.02 1.00 n.s.

Error 0.84 48 0.02
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TABLE XXXII

XXXIla - Mean latency of First Avoidance

Location of Preshock
Preshock Preshock Preshock No

Direction Safe; Dangerous Dangerous; Safe in Box Shock

Black to White 3.93 6.17 5.73 2.18

White to Black 4.23 3.6? 4.03 3.14

XXXIIb - Analysis of Variance on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 519.91 55

Location of Preshock 47.95 3 15.98 1.76 n.s.

Direction 6.25 1 6.52 0.72 n.s.

Location of Preshock 30.77 3 10.26 1.13 n.s.
x Direction

Error 434.67 48 9.06
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in the first experiment. A 4x2 analysis of variance with four locations 

of preshock and two directions of avoidance was used for this purpose. 

The results are summarized in Tables XXIXb, XXXb, XXXIb and XXXIIb.

Inspection of Figure 15 indicates that as in our first experi­

ment, there was a superiority for running from the white compartment 

into the black one over black to white. The main-effect of direction 

reached significance for early acquisition measures such as number of 

trials or escapes before first avoidance, and latency of first escape. 

As expected, the main-effect of location of preshock, and the inter­

action between preshock and direction was not found to be significant

for any of the indices employed.

TABLE XXXIII

XXXIIIa— Mean Number of Avoidances in Extinction

Location of Preshock
No

Shock
Preshock

Direction Safe; Dangerous
Preshock

Dangerous; Safe
Preshock 
in Box

Blact to White 18.17 17.00 8.25 27.50

White to Black 18.6? 24.00 19.12 25.62

™IIb - Analysis of Variance on Number of Avoidances in Extinction

Source S.S. d.f. M.S. F P

Total

Location of Preshock

8097.55

1558.26
55

3 452.75 3.56 <.05

Direction 244.44 1 244.44 1.92 n.s.

Location of Preshock 
x Direction 390.45 3 130.14 1.02 n.s.

Error 6104.42 48 127.18
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Extinction of the Avoidance Response

Table XXXIII and Figure 16 present data for number of avoidances 

in extinction.

There were no significant differences among groups run in this 

experiment when extinction data for these groups only were treated by a 

2x2 factorial analysis of variance identical to that employed in 

acquisition. A separate analysis was performed also comparing this 

experiment with preshock-neutral and no-shock control groups in Experi­

ment I. The design consisted of a hx2 factorial analysis with four 

locations of preshock and two directions of avoidance. Table XXXIIIb is 

a summary of the results. The main-effect of preshock was significant 

beyond the .05 level. This significant preshock effect can be accounted 

for in terms of the difference in resistance to extinction between no­

shock control Ss and all the preshocked groups, since a Mann-Whittney 

U-test comparing preshock neutral groups with those run in this experi­

ment did not reach significance. (U = 27.5 for white to black group 

and 68.5 for black to white group, n = 8 and 12).

Discussion

As predicted, rats receiving an equal number of shocks in both 

compartments of the Miller-box behaved very much like preshock-neutral 

animals. The only measure on which they did seem to differ was number 

of crosses following preshock. It seems likely that Ss in the present 

experiment had fear conditioned to the same degree to all the stimulus 

components of all compartments. Therefore, when they were placed in 

the same situation again, they tended to make fewer responses than 

preshock-neutral Ss who were able to discriminate between the two 

situations to a greater extent.
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In the discussion to Experiment II it was hypothesized that 

whether the neutral situation and the Miller-box are completely similar 

or different is irrelevant as far as speed of acquisition of the avoidance 

response is concerned. If in the neutral situation rats were conditioned 

to stimuli common to both compartments of the Miller-box then conditioning 

fear equally to these two compartments should give us the same results 

as preshocking them in a neutral situation. The results of this 

experiment show no difference in acquisition between preshock neutral Ss 

and groups that received five shocks on the white and black compartments, 

and therefore, tend to support the hypothesis proposed. Thus, when the 

preshock and conditioning situations are completely different we should 

expect no effect on acquisition because of lack of generalization. When 

they are similar to a certain extent, again we observe no effect as 

long as these similar stimuli are those common to the Miller-box as a 

whole. When the preshock box and the conditioning apparatus are identi­

cal, as for example was the case in the present experiment, again 

acquisition is neither retarded nor facilitated as compared with the 

performance of no shock controls.

This last finding is somewhat surprising, since one might expect 

groups preshocked on both sides to freeze and take many more trials to 

reach criterion due to fear conditioned to all the stimuli of the 

apparatus. It may very well be that the task employed here was too easy 

for such effects to show upj in fact even the conflict animals in the 

first two experiments reached criterion after an average of five or six 

escapes.

Finally, one could argue that the procedure used in this 

experiment is a closer approximation to a shuttlebox avoidance situation 



than the conflict groups in the first experiment, since Ss develop a 

fear of both sides. If such an argument is correct, then we should 

have expected groups receiving five shocks on either side of the Miller­

box to be more retarded in acquisition then preshock-safe Ss. However, 

it should be remembered that Ss avoided in one direction in the present 

experiments, and therefore, we would expect conflict with respect to 

that direction to be most effective.



CHAPTER SIX

EXPERIMENT FOUR

In the experiments reported so far two of the effects of pre­

shocks on subsequent avoidance conditioning were studied, These werei
1) The general motivational effects of preshocks alone, for 

example, as a stimulus leading to arousal, adaptation or sensitization; and

2) The effect of shocks as a UCS for the acquisition of responses 

through Pavlovian conditioning.

The final experiment was designed to study a third possible property 

of preshocks, nmaely, their property as a punisher or a reinforcer of a 

given operant response. Escapable shocks were employed during the pre­

training phase of the experiment as a technique to investigate the effect 

of preshock as a reinforcing agent for the instrumental response of running.

Notice that for the preshock-safe group this procedure produces 

a type of conflict very much more like that which is found in the shuttle­

box situation, since in the latter not only are animals shocked in both 

compartments, but they can also terminate shock by running from one com­

partment to the other. Thus, the second aim in conducting thia experiment 

was to find out whether by approximating a shuttlebox procedure more 

closely the difference in performance between the conflict and facilitation 

Ss found in the first two experiments could be more accentuated.

Method
There were six groups of Sa with 8 rats in each group. During 

preshock, 2 groups of rats were placed in the white side of the Miller-box. 

The quillotine door was elevated at shock onset, and the animal was allowed 
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to terminate shock by escaping into the black compartment. Similarly, 

two groups were placed on the black side for preshocks, and allowed 

to escape into the white side. The final two groups were no-shock control 

groups. During preshock these animals were treated in exactly the same 

manner as the other four groups, only without receiving any shock. In 

other words, the guillotine door was elevated, but this time for a maximum 

of 15 seconds. If the animal did not cross over to the other side by the 

end of this interval, the trial was considered terminated. It should also 

be mentioned that for counterbalancing purposes, half of the Ss in each 

of the two no-shock groups were placed on the black side of the Miller-box 

in pretraining, and half on the white side. Again, in each pair of groups 

described above, one avoided shock during avoidance training by running 

from the white compartment to the black, and one by running in the opposite 

direction.

A number of predictions can be formulated with respect to this 

experiment depending on various theoretical considerations.
1) Since in pretraining Ss are trained with a specific response 

identical to the one that will be the response leading to CS and UCS 

termination during avoidance conditioning, such preliminary training should 

lead to facilitation in acquisition for both the preshock-safe and preshock- 

dangerous groups. That is, 11 animals pretrained with escapable preahocks 

may be expected to acquire the avoidance response in fewer trials as compared 

with groups receiving inescapable preshocks.

2) In the present experiment preshocks are not of a fixed duration. 

Typically, after two or three trials response latency terminating shock is 

very short. It follows, therefore, that within the entire preshock period

Sb receive less shock in the present study than in our previous ones.
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If we assume that strength of fear conditioning is related to duration of 

shock, then we might predict less facilitation in performance with respect 

to preshock-dangerous animals and less retardation with respect to pre­

shock-safe Ss, as compared with the first experiment.

3) Finally, certain investigators (Mowrer and Viek, 1949, Stanley 

and Montanan, 1956,) maintain that escapable preshocks are less fear 

producing than inescapable ones. If such a hypothesis is correct, we 

should expect once again less hindrance in performance for preshock-safe 

groups and less facilitation for preshock-dangerous groups.

Results

Warmup Periods

The initial preference for the black compartment observed in the 
previous three experiments is substantiated once again; 42 of the 48 

animals tested spent more time in the black compartment in this experiment.

With reference to any initial differences among groups, no sig­

nificant effects were obtained in the analyses on either of the warmup 

measures.

Data comparing warmup performance preceding and following preshock 

were the same as in Experiment I and will not be repeated here. The details 

of the analyses are included in the appendix. The only difference between 

the first and fourth experiments was a drop in number of responses among 

no-shock control Ss from pretest warmup to acquisition warmup. At this 

point it is difficult to explain why such a decrease did take place. It 

should be remembered, however, that in the present experiment a different 

procedure was followed with no-shock control groups. The guillotine door 

was elevated indicating the beginning of a preshock trial just as it was 

done with preshocked Ss to let the latter escape. The door was lowered
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either 15 seconds later or earlier if the rat responded. This procedure 

may have affected no-shock animals in a manner which cannot at present be 

satisfactorily specified.

Acquisition of the Avoidance Response

Data for the six groups on various acquisition indices are presented 

in Tables XXXIV to XXXVII. The results were treated by a 3x2 factorial 

analysis of variance with three locations of preshock (preshock-safe, 

preshock-dangerous and no shock) and two directions of avoidance. Summaries 

of these analyses are shown in Tables XXXIVb, XXXVb, and XXXVIIb.

The main-effect of direction reached significance in this experi­

ment only for number of escapes or trials before the first avoidance. Once 

again, this superiority for running from the white compartment into the 

black during the early stages of acquisition can be explained in terms 

of the initial preference for the black side.

As in the first experiment, the most significant finding here is 

that the location of preshock determines its effects on subsequent condi­

tioning. Note that with the exception of latency of first avoidance, 

the main effect of preshock was found to be significant for all the 

acquisition measures. While preshock in the "dangerous” compartment 

seemed to facilitate the acquisition of the avoidance response, preshock 

on the "safe” side hindered it.
Comparison of Acquisition Data for experiments 1 and 4

Figure 17 plots mean number of trials or escapes to first avoidance 

and mean number of trials to criterion as a function of type of preshock 

employed. Note that the points represent data pooled for Ss avoiding 

in different directions and that the inescapable preshock animals are 

the ones run in Experiment I.



FIGURE 17 - Mean Number of Trials to First Avoidance and 10 Consecutive
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TABLE XXXIV

XXXIVa - Mean Number of Trials or Escapes Before First Avoidance

Direction Preshock-Safe

Location of Preshock

Preshock-Dan.erous No Shock

Black to White 5.13 0.13 2.50

White to Black 4.00 0 1.38

XXXIVb - Analysis of Variance on Number of Trials or Escapes Before First
Avoidance

Source S.S. d.f. M.S. F P

Total 124.77 47

Location of Preshock 90.76 2 45.38 67.73 <.001

Direction 4.09 1 4.09 6.10 <.05

Location of Preshock 
x Direction 1.68 2 0.82 1.22 n. s.

Error 28.28 42 0.67

The two experiment® were compared by a 2x3x2 factorial analysis of 

variance with two pretrainixig procedure®, three locations of preshock and 

two directions oi avoidance. Kind of pretraining here refers to whether 

escapable or inescapable preshocks were employed.
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TABLE XXXV

XXXVa - Mean Number of Trials Before 10 Consecutive Avoidances

Direction Preshock-Safe

Location of Preshock

Preshock-Danjterous No Shock

Black to White 7.38 0.50 3.13

White to Black 6.00 0 2.50

XXXVb - Analysis of Variance on Number of Trials Before 10 Consecutive 
Avoidances

Source s.s. d.f. M.S. F P

Total 173.21 47

Location of Preshock 127.57 2 63.79 62.54 <.001

Direction 2.79 1 2.79 2.74 n.s

Location of Preshock 
x Direction 0.15 2 0.08 0.08 n.s,

Error 42.70 42 1.02
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TABLE XXXVI

XXXVIa - Mean Latency of First Escape

Direction

Location of Preshock

Preshock-Safe Preshock-Dangerous No Shock
Black to White 3.59 0.15 l.?8

White to Black 4.69 0 0.74

XXXVIb - Analysis of Variance on Latency of First Escape

Source s.s. d.f. M.S. F P

Total 4.68 42

Location of Preshock 3.45 2 1.73 57.67 <•001

Direction 0.03 1 0.03 1.00 n.s.

Location of Preshock 
x Direction 0.11 2 0.06 2.00 n. s.

Error 1.09 47 0.03
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TABLE XXXVII

XXXVIla - Mean Latency of First Avoidance

Direction

Location of Preshock

No ShockPreshock-Safe Freshock-Dangerous

Black to White 2.81 2.96 2.36

White to Black 3.65 3.06 2.11

XXXVIIb- Analysis of Variance on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 233.37 47

Location of Preshock 8.72 2 4.36 0.83 n.s.

Direction 0.63 1 0.63 0.12 n.s.

Location of Preshock
x Direction 2.48 2 1.24 0.23 n.s.

Error 221.54 42 5.28
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The main-effect of pretraining procedure was significant for 

number of trials to criterion and latency of first avoidance. (Only 

the summaries of these two analyses are included in Tables XXXVIII and XXIX; 
the rest of the tables can be found in the appendix.)

It is clear from Figure 17 chat up to the appearance of the first 

avoidance response, Ss pretrained with escapable and inescapable preshocks 

performed at the same level. Thus, there was no significant differences 

in an analysis of variance of number of trials to first avoidance. However, 

a difference between the two experiments was evident in latency of first 

avoidance, with animals receiving escapable preshocks having shorter 
latencies than those receiving in scapable preshocks. (Table XXXIX) 

This finding suggests that there was positive transfer from the training 

to the test situation; Ss in this last experiment may have learnt the 

running response more efficiently due to their experience with escapable 

preshocks.

Furthermore, all three main-effects of pretraining, location of 

preshock and direction, and the interaction between kind of pretraining 

and location of preshock were found to be significant for number of trials 

to criterion. Inspection of Figure 17b indicates that this interaction 

is produced by the differential effect of pretraining; while preshock 

in the ’’safe” compartment had a retarding effect which was much more 

pronounced in the case of escapable preshocks, preshock-dangerous animals 

were facilitated to a greater extent. However, the figure also indicates 

that no shock control rats acquired the avoidance response faster in the 

last experiment than in the first one. This result may once again be 

attributed to the procedural change introduced in Experiment IV which 

consisted of lifting up the guillotine door during pretraining to indicate
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TABLE XXXVIII

Analysis of Variance Comparing the Effects of Escapable and Inescapable

Preshocks on Number of Trials Before 10 Consecutive Avoidances

Source 3*3. d.f. M.S. F P

Total 299.10 95

Pretraining 10.66 1 10.66 7.25 <.01

Location of Preshock 137.31 2 68.66 46.71 <.001

Direction 5.17 1 5.17 3.52 <.05

Pretraining x Location 21.74 2 10.37 7.05 <.005

Pretraining x Direction 0.01 1 0.01 0.01 n.s.

Location of Preshock 
x Direction 0.43 2 0.22 0.15 n.s.

Pretraining x Location of 
Preshock x Direction 0.02 2 0.01 0.01 n.s.

Error 123.76 84 1.47

the beginning of a trial. Since no-shock control animals in Experiment IV 

acquired the avoidance response in fewer trials, it is difficult to 

interpret the data for preshock-dangerous Sa and to know whether they were 

really facilitated to a greater extent or not.

Extinction of the Avoidance Response

Table XL shows means for number of avoidances in extinction.

In a 5x2 factorial analysis of variance with three locations of preshock 

and two directions of avoidance identical to the one used in analysing 

acquisition data, the two main factors and the interaction between them did 

not reach significance.

tespon.se
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TABLE XXXIX

Analysis of Variance Comparing the Effects of Escapable and Inescapable

Preshocks on Latency of First Avoidance

Source S.S. d.f. M.S. F P

Total 654.26 95

Pretraining 26.57 1 26.57 4.o4 <.05

Location of Preshock 59.49 2 19.75 5.00 n.s.

Direction 1.96 1 1.96 0.50 n.s.

Pretraining x Location 
of Preshock 5.19 2 2.60 o.4o n.s.

Pretraining x Direction 6.55 1 6.55 0.97 n.s.

Location of Preshock 
x Direction 4.94 2 2.47 0.58 n.s.

Pretraining x Location 
of Preshock 
x Direction 17.05 2 8.55 1.50 n.s.

Error 552.71 84 6.58

Comparison of Experiments One and Four on Extinction

Avoidance responses made in the extinction phase of the two 

experiments are plotted in Figure 1&. Once again, data is pooled for 

animals avoiding in different directions.

A 2x5x2 overall analysis of variance with two pretraining procedures 
(escapable and inescapable shock), three locations of preshock and two 

directions of avoidance shows only one significant effect - that of pre­

shock location which influences resistance to extinction. The reader 

is referred to Table XIL or a summary of this analysis. An examination
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TABLE XL

XLa - Mean Number of Avoidances in Extinction

Direction Preshock-Safe
Location of Preshock
Preshock-Dangerous No Shock

Black to White 10.25 21.87 23.37

White to Black 17.25 23.37 22.50

XLb - Analysis of 'Variance on Number of Avoidances in Extinction

Source S.S. d.f. M.S. F P

Total 830.44 47

Location of Preshock 81.11 2 40.56 2.35 n.s.

Direction 13.70 1 13.70 0.79 n.s.

Location of Preshock 
x Direction

9.25 2 4.63 0.27 n.s.

Error 726.38 42 17.30

of Figure 18 suggests that the effect can be attributed to the low resistance 

to extinction shown by the preshock-safe group as compared to the other two 

groups.

Discussion

Warmup data for rats pretrained with escapable preshocks very 

closely substantiates results obtained with inescapable preshocks, and 

therefore will not be further discussed here.

The main difference between the first and fourth studies is
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TABLE XIL

Analysis of Variance Comparing the Effects of Escapable and Inescapable

Preshocks on Number of Avoidances in Extinction

Source S.S. d.f. M.S. F P

Total 1649.75 95

Pretraining 3.52 1 5.52 0.22 n.s.

Location of Preshock 502.54 2 151.17 10.07 <.001

Direction 10.51 1 10.51 0.70 n.s.

Pretraining x Location 
of Preshock 50.65 2 25.53 1.69 n.s.

Pretraining x Direction 5.97 1 3.97 0.26 n.s.

Location of Preshock 
x Direction 12.10 2 6.05 o.4o n. s.

Pretraining x Location of
Preshock
x Direction 5.29 2 2.65 0.18 n.s.

Error 1261.57 84 15.02

observed in the acquisition of the avoidance response, and especially with 

reference to latency of first avoidance and number of trials to criterion. 

Thus, our conflict hypothesis was clearly confirmed in this experiment 

since by approximating a shuttlebox avoidance procedure more closely, we 

were able to demonstrate retardation of acquisition in •preshock-safe• 

Ss which this time even affected late acquisition measures such as number 

of trials to criterion. However, none of the three predictions formulated 

in the introduction to the present chapter were confimmed. Less fear 

conditioning to the CS involving general compartmental cues (either due 
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to less shock received in pretraining or because escapable preshocks are 

less fear producing) would have required preshock-safe Ss to acquire the 

avoidance response in fewer trials, and preshock-dangerous Ss to acquire 

it in more trials than in Experiment I. These data lead us to conclude 

that neither of the hypotheses are correct. Similarly, if positive 

response transfer from pretraining to acquisition is involved only, both 

preshock-safe and preshock-dangerou. groups she Id ha.e been facili­

tated to a greater extent in this experiment. However, the performance of 

conflict animals indicates that this was not the case, since they took longer 

to reach criterion than conflict groups receiving inescapable preshocks. One 

explanation of the results may be that conflict animals were not only 

pretrained with a running response, but they also had to execute this res­

ponse in the opposite direction to that which would be the correct direction 

in acquisition. Let us assume first of all, that the following process 

tales place in the acquisition of an avoidance response. An animal has to 

first learn to respond in a certain manner to terminate shock. After fear 

conditioning to the CS (in this case either buzzer or compartmental cues) 

has taken place, the rat uses the same response that was successful in 

UCS termination for terminating the CS. Thus, conflict Ss pretrained 

with inescapable preshocks have to first learn to terminate the UCS by 

running, then associate fear with both the buzzer and the compartmental cues 

wiich are different than the ones in which preshocks were administered.
(It should be kept in mind that in the investigations reported here 

compartmental cues seem to be a more important CS than the buzzer.) 

Finally, they have to learn to run in order to avoid the UCS. Since in 

conflict animals pretrained with escapable shocks both the wrong CS and 
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the wrong direction of running were learned during preshocks, while in 

conflict animals pretrained with inescapable preshocks only fear to the 

wrong CS was acquired, it follows that acquisition in the former Ss 

should take longer. On the other hand, escapable preshock facilitation 

animals had both learned the proper response, and had fear conditioned 

to the correct compartmental cues, therefore, their acquisition was 

facilitated more than that of rats who had only acquired fear of the CS 

in pretraining.

Turning to the extinction of the avoidance response, once again, 

the results seem to be difficult to interpret. Eventhough conflict animals 

still showed the least resistance to extinction, an interpretation in terms 

of decreased activity seems to be unwarranted since no shock control and 

facilitation groups did not differ in resistance to extinction. However, 

it is conceivable that the procedure used with no-shock control Ss during 
pretraining, which was different in Experiment 4 as compared to Experiment 

I, played a role in lowering resistance to extinction in these animals.

A slight increase in resistance to extinction from the first to 

the fourth experiment was also observed among conflict and facilitation 

groups. This result may be due to the fact that the running response was 

reinforced to a greater extent in this experiment since running was also 

a means of terminating preshocks.

There were two uncontrolled variables in this experiment as 

compared with the first one; Ss were handled at the end of each pre­

shock trial in order to place them in the preshock compartment, and the 

duration of preshocks was not matched trial by trial for each S in the two 

experiments. However, our results indicate that if Experiment Ss had 

received the same amount of preshocks as Ss in Experiment 1 the difference
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obtained between the two studies would probably have been more pronounced*



CHAPTER SEVEN

CONCLUSIONS

This final chapter will consist of an attempt to summarize briefly 

the results of all four studies, and will include some possible experimental 

suggestions for future lines of research.

The purpose of this thesis was to investigate the effects of 

preshock and of conflict on subsequent avoidance conditioning and ex­

tinction. To achieve this purpose, the effects of three variables on 

"warmup”, acquisition and extinction were explored in a series of four 
experiments. These variables consisted of: (1) the situation in which 

preshocks are given; (2) the response possibilities available at the 

time of preshock; and (?) the time interval between the administration 

of preshock and the initiation of acquisition.

With respect to the effects of preshocks, the most powerful var­

iable was location of preshock which affected acquisition, extinction 

and warmup behavior when preshocks were administered in the Miller-box 

itself. Preshock administered in an outside situation did not influence 

acquisition performance at all. The general motivational or '’pure’1 

effects of shock were evident only in situations such as warmup and ex­

tinction which did not involve further presentation of the aversive 

stimulus. The effects of neutral preshocks in the latter situations 

can be attributed to generalization which is a form of conditioning. 

Thus, the present research seems to indicate that whatever effects pre­

shocks may have on subsequent behavior are related to the stimuli to
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which fear is conditioned during the administration of shock. Some 

investigators administer preshocks in the exrerimental situation itself 

such as a skinner box and then, for example, study their effects on the 

acquisition of CER. If they demonstrate any facilitation or retardation 

in acquisition, they conclude that it is due to adaptation or sensitization. 

However, our research indicates that the only effects that preshocks do 

have are related tc their function as a DCS for the acquisition of fear 

responses through Favlovian conditioning. Any conclusions in terms of 

adaptation or sensitization are unwarranted in the above mentioned situation, 

since it is very difficult to separate the '’pure" effects, if any, of 

preshocks and their function as a UCS for Pavlovian conditioning. Most 

probably any facilitation or retardation due to preshocks in such sit­

uations can be attributed to conditioning. Thus, it can be concluded 

that the effects of preshock on avoidance conditioning, at least in our 

experimental procedure, are situation specific.
As in previous research, (Stanley and Monkman, 1956, Dinsmoor, 1958 

and Dinsmoor and Campbell 1956a, 1956b) Experiment IV clearly shows that 

response possibilities available during preshocks are important determinants 

of subsequent avoidance behavior either hindering or facilitating performance. 

In the present thesis only two response possibilities were investigated: - 

a response similar to the one in acquisition, and the lack of any specific 

response that could terminate preshock. Differential effects were 

evident only in the acquisition and extinction of the avoidance response.

In addition to these two, it would be interesting to demonstrate in future 

research the effect of an interfering response such as bar pressing br
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’•freezing” on the subsequent acquisition and extinction of avoidance.

Now turning to the final variable investigated, the effects of 

the time interval between preshocks and acquisition were found to be com­

plex; while it affected both warmup behavior and the acquisition of the 

avoidance response, it played an important role in extinction only among 

conflict Ss. In warmup, all preshocked Ss showed an effect of the time 

interval, with fear conditioned to the apparatus cues by the use of pre­

shocks showing an attenuation through time. While such a decrease in 

retention of fear was also observed during the early stages of acquisition, 

criterion measures did not reveal any inverse relationship between time 

and retention of fear. It is conceivable that an index of fear depends 

on the methods used for measuring it. In the present investigations two 

different methods are available for evaluating fear; fear can be inferred 

first of all from changes in ongoing behavior such as that observed in 

warmup, and secondly, by the ease of acquisition of a response which it 
is supposed to motivate, (i.e., avoidance). Since different results were 

obtained with the two methods, it is very difficult to come to any con­

clusions with respect to whether retention of fear decreases through time 

or not.

A number of problems posed by the present investigations have to 

be clarified by further research, one of these being extinction behavior. 

With reference to the inverted U-shaped function observed in the second 

experiment relating the extinction of conflict animals and the time in­

terval between preshocks and acquisition, the Importance of an incubation 

notion will have to be assessed by the following experiment. If incubation 

of fear associated with the preshock compartment is what accounts for a
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decrease in resistance to extinction, then leaving animals in the 

preshock compartment during the two hour acquisition-extinction interval 

instead of taking them to their home cages should extinguish this fear. 

Finding the same level of extinction performance among all the different 

time interval conflict groups when this procedure is employed, would lend 

some support for an ’’incubation" hypothesis.

Other variables controlling extinction could also be studied by 

administering preshocks after different time intervals following acquisition 

of avoidance. If the time interval between acquisition and retesting is 

the cruicial factor in producing the ’’Karnin effect’*, the data of this 

experiment should result in a U-shaped function which is the opposite of 

what was obtained in Experiment II relating time and the extinction of 

conflict animals.

The present thesis was also designed to test a conflict hypothesis 

concerning lengthy avoidance conditioning procedures. It can be concluded 

that this hypothesis was in general confirmed; partly so in the first 

two experiments and more strongly in the fourth experiment.

It has also been suggested, as another possible explanation of 

retarded avoidance conditioning in conflict animals, that during such 

training animals develop a conditioned emotional response (eg., freezing) 

which interferes with avoidance performance. However, data obtained with 

a one-way avoidance procedure refute the predictions of a CER type of theory. 

If freezing following shock is what interferes with avoidance performance, 

then a one-way avoidance response should be retarded to the same extent 

that a shuttling response is. Thus, the conflict hypothesis proposed 

here seems to be a more likely alternative.
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Throughout the appendices • refers to <s starting the 

warmup periods by being placed on the white side of the Miller-box 

and * refers to Sg restrained on the white ad.de during the tsa 

ninute preshoek period, only without receiving shook.

ad.de


RAW DATA VOX EXPERIMENT 1



BLACK TG WHITE PRESHOCK Bi, ACK

Subjecta

!• 2* 5* 4* 5 6 7 8

Number of Trials to Extinction 
in Lretest 5 7 5 5 17 8 7 5

Luaoer of Aeaponsea in 
Ireteat warmup 7 14 11 5 12 12 14 5

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 222 196 271 259 183 238 202 231

Number of Responses in 
«<jquisitioa Warmup 2 0 E 2 1 5 1 1

Amount of Txme (in ascends) 
Spent on the Black Side 
in acquisition Warmup 3 0 156 13 31 75 9 9

Number of Trials or Escapes
Before first Avoidance 2 0 3 0 1 0 0 0

Number of Trials to Criterion 4 3 3 3 1 0 5 0

Number of Escapes Before 10
Consecutive avoidances 3 2 3 1 1 0 1 0

Latency of First Escape .5.1 0.6 0.8 0.4 1.4 0 0.4 0

Latency of First Avoidance 8.6 5.0 4.1 5.4 7.3 2.3 3.7 4.8

Lumber of Responses in 
Extinction Warmup 0 0 2 1 1 5 1 1

Amount of Time (in Seconds) 
-^ant on the Black Side in 
Extinction Warmup 0 0 6 294 31 31 7 6

Kucher of Avoidances in 
Extinction 29 25 0 0 15 29 29 28



BLACK TC WHITE 2RESHCCK WHITE

Subjects

1 2* 3 It* 5* 6* 7 8

Number of Trials to Extinction 
In iretest 5 5 5 5 5 5 15 29

Number of Responses in 
iretest xarmup 6 15 18 9 7 10 11 12

Aiaount of line (in beeoncs) 
Spent on the Black Side in 
iretest Warmup 260 201 219 257 258 168 247 222

Number of Responses in
Acquisition warmup 0 1 6 3 1 1 0 0

uoount of Time (in Seconds)
Spent on the Black Side 
in Acquisition Warmup 700 292 285 298 298 300 300

Number of Trials or Escapes
Before First Avoidance 4 1 10 4 5 5 7 4

Number of Trials to Criterion 8 3 10 A 5 5 7 4

Number of Escapes Before 10 
Consecutive Avoidances 7 *- 10 4 5 5 7 4

Latency of First Escape 1.9 4.3 0.7 1.6 0.4 0.5 2.3 10.0

Latency of Firct Avoidance IA 
c* 3.5 0.6 1.6 8.4 ".0 — 9 8.2

Number of Responses in 
Extinction warmup 1 1 1>» 0 0 11 1 1

amount of Time (in Seconds) 
Spent on the Bl^ck Side in 
Extinction Warmup 8 287 233 0 0 211 24 37

Number of Avoidances in 
Extinction 0 0 1 9 28 9 25 0



TO WHITE PREBHOCK IN HaUTRAL BOX

Subjects

1* 2* 3 4* 5* 6 7 8

Numbor of Trials to Extinction 
in Aretest 10 6 5 5 9 22 5 5

Number of Responses in 
Protest Warmup 7 15 12 11 15 10 14 8

Anvunt of Time (in Seconds) 
Spent on the Slacx Side in 
Iretest Warmup 253 247 210 179 254 144 197 256

Number of Responses in 
requisition <«ar«up 1 5 8 7 3 8 4 6

amount el Time (in Meconuc;
Spent on the Black Side 
in requisition uup 293 294 190 244 285 261 282 264

Number of Trials or Escapes 
Before First Avoidance 5 0 2 6 3 3 6 2

Number of Trials to Criterion 8 7 12 6 3 5 6 4

Number of Escapes Before 10
Consecutive rvoidances 6 6 4 6 5 4 6 3

patency of First o.S 1.5 1.3 1.2 2.0 0.6 0.3 0.6

Latency of First avoic^nce 9.1 2.8 7.1 9.8 1.7 6.7 7.4 1.2

Number of Kee^nsws in 
Extinction Warmup 2 1 6 4 0 1 1 C

Amount of Time (in Seconds} 
Lpent on the Black Side in 
1 xtinction Warmup 149 298 215 30 0 15 87 300

Number of Avoidances in 
Extinction 2 20 0 26 11 7 0 0



TC WHITE KO PRESHOCK

Subjects

g»*1* ?* 3 4* 5* 6 7“*

Number of Trials to Extinction 
in froteat 18 5 10 27 8 5 5 10

wuaber of Responses in 
Pretest warmup 15 15 12 12 15 14 12 10

Amount of Tine (in Seconds) 
Spent on the Blacx Side in 
Pretest Warmup 173 232 255 245 178 as 232 224

Number of Responses in 
Acquisition warmup 21 12 6 12 13 12 8 8

Amount of Tine (in seconds) 
Spent on the Black Side 
in Acquisition -armup 130 2>4 166 22i 180 109 iiO 128

Number of Trials or Escapes
Before first Avoidance 3 2 3 2 2 5 6 1

Number of Trials to Criterion 3 2 5 2 5 7 8 10

Number of Escapes Before 10
□onaeautive avoidances 3 2 4 2 3 6 7 2

latency of first Escape 1.6 0.6 0.7 2.7 0.4 l.u 0.5 0.7

latency of Firat Avoidance 1.1 1.6 0.9 1.2 1.3 o.5 9.0 1.6

Number of Responses in 
Extinction Warmup 10 1 1 10 4 1 0 2

Amount of Time (in Seconds) 
bpent on the Black Side in 
Ertinctica Warmup 200 10 5 226 22 3 0 16

Number of Avoidances in 
Extinction 30 30 30 11 30 29 30 30



WHITE TO BLACK PRESHOCK BLACK
Subjects

1* 2* 5* 4* 5 6 7 8

Number of Trials to Extinction 
in Pretest 6 55 54 21 45 41 20 25

Number of Responses in 
Pretest Warmup 15 10 15 10 14 15 14 14

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 190 140 164 255 170 199 189 192

Number of Responses in 
Acquisition Warmup 0 0 0 2 5 1 1 1

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 0 0 0 52 78 12 5 5

Number of Trials or Escapes 
Before First Avoidance 5 4 4 2 4 2 2 5

Number of Trials to Criterion 5 4 4 2 4 4 2 5

Number of Escapes Before 10 
Consecutive Avoidances 5 4 4 2 4 5 2 5

Latency of First Escape 1.9 0.6 10.0 7-1 1.0 1.0 7.0 0.5
Latency of First Avoidance 5.9 1.8 0.9 6.0 2.5 6.4 4.7 0.5
Number of Responses in 
Extinction Warmup 1 0 0 1 0 2 0 1
Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 290 0 0 295 500 297 500 119

Number of Avoidances in 
Extinction 0 0 0 21 1 29 50 2



WHITE TO BLACK PRESHOBK WHITE

Subjects

1 2 3* 4* 5* 6* 7 8

Number of Trials to Extinction 
in Pretest 15 32 18 13 5 10 14 13

Number of Responses in 
Pretest Warmup 11 15 11 15 7 13 14 8

Amount o' Time (in Secono3) 
Spent on the Black Side in 
Pretest Warmup 215 97 148 170 133 160 172 189

Number of Responses in 
Acquisition Warmup 0 2 3 5 1 0 0 0

Amount of Time (in SecondsJ 
Spent on the Black Side 
in Acquisition Warmup 300 297 285 263 9 0 300 300

Number of Trials or Escapes 
Before First Avoidance 0 0 0 0 0 1 0 0

Number of Trials to Criterion 0 0 7 5 0 8 0 0

Number of Escapes Before 10
Consecutive Avoidances 0 0 1 1 0 5 0 0

Latency of First Escape 0 0 0.6 0.8 0 1.9 0 0

Latency of First Avoidance 0.8 1.2 0.9 9.7 4.2 L p • <- 2.4 7.5

Number of Responses in
Extinction Warmup 0 0 1 1 1 1 0 0

Amount of lime (in Seconds] 
Spent on the Black Side in 
Extinction Warmup 300 JOO 297 296 3 241 300 300

Number of Avoidances in 
Extinction 27 30 30 30 0 7 23 25



WHITE TO BLACK PRESHOCK IN NEUTRAL BOX
Subjects

1 2* 5* 4* 5* 6 7 8

Number of Trials to Extinction 
in Pretest 46 8 14 23 15 27 26 6

Number of Responses in 
Pretest Warmup 11 10 10 8 13 14 13 3

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 164 246 188 218 199 170 177 278

Number of Responses in 
Acquisition Warmup 5 17 7 13 10 5 9 7

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 268 150 245 157 111 78 57 99

Number of Trials or Escapes 
Before First Avoidance 1 0 0 1 2 4 2 1

Number of Trials to Criterion 11 0 7 1 5 4 2 9

Number of Escapes Before 10
Consecutive Avoidances 7 0 5 1 3 4 2 5

Latency of Fix-st Escape o.k 0 0.4 0.8 0.9 1.0 0.6 1.5

Latency of First Avoidance 6.5 0.7 1.3 2.1 8.2 2.3 1.2 9.9

Number of Responses in 
Extinction Warmup 2 8 1 6 1 0 0 2
Amount of Time Spent (in 
Seconds) on the Black Side 
in Extinction Warmup 228 119 293 120 209 300 300 298

Number of Avoidances in 
Extinction 25 25 30 16 0 1 28 28



WHITE TO BLACK NO PRESHOCK
Subjects

1 2** 3* 4* 5* 6 7* 8**

Number of Trials to Extinction 
in Pretest 46 6 16 8 8 6 26 14

Number of Responses in 
Pretest Warmv" 12 7 13 10 5 14 15 7

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 154 212 194 170 101 168 205 185

Number of Responses in 
Acquisition Warmup 11 9 12 9 7 9 13 16

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 160 220 160 111 46 56 198 119

Number of Trials or Escapes 
Before First Avoidance 1 0 1 1 7 5 0 0

Number of Trials to Criterion 6 4 1 6 7 7 4 2

Number of Escpaes Before 10
Consecutive Avoidances 3 2 1 4 7 6 3 1

Latency of First Escape 0.5 1.0 0.5 1.3 0.6 0.7 0.5 0.8

Latency of First Avoidance 2.0 0.7 1.4 5.1 1.9 0.7 6.0 7.3

Number of Responses in 
Extinction Warmup 0 1 7 7 0 0 1 11
Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 300 298 252 245 300 300 290 224

Number of Avoidances in 
Extinction 30 28 26 2 30 30 30 29



AFISHDIX B



RAW DATA FOR EXFZ.RIMEHT 2



WHITE TO BLACK PRESHOCK BLACK - 1 HOUR

Subjects

1* 2* 3 4 5 6 7- 8*

Number of Trials to Extinction 
in Pretest 6 18 20 16 16 21 54 25

Number of Responses in 
iretest Waramp 9 13 16 9 16 15 13 13

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 175 198 182 189 173 211 169 109

Number of Responses in
Acquisition Warmup 0 2 5 0 1 1 0 0

Amount of Timo (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 0 7 36 300 7 11 0 0

Number of Trials or Escapes 
Before First Avoidance 3 2 2 3 4 4 4 3

Number of Trials to Criterion 6 2 3 9 4 4 3

Number of Escapes Before 10 
Consecutive Avoidances 4 3 2 3 5 4 4 3

Latency of First Escape 1.1 0.6 10.0 ■ .6 1.8 0.8 0.8 3.5

Latency of First Avoidance 9.5 0.5 2.3 1.5 1.0 4.3 3.3 1.5

Number of Responses in 
Extinction Warmup 1 0 0 0 0 0 0 1

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 282 0 300 300 300 300 0 295

Number of Avoidances in 
Extinction 28 26 28 30 28 30 30 30



WHITE IC BLACK 12ESH0CK WHITE - 1 HOOT

Subjects

1 2 3* 4* 5* 6* 7 8

Hueber of Trials to Extinction 
in rretest 6 22 7 13 7 19 14 27

Number of Responses in 
rretest warmup 10 10 7 15 13 13 11 8

Amount of Time (in Seconds) 
Spent on the Black Side in 
rretest Warmup 210 221 175 202 158 161 205 263

Humber of Responses in 
Acquisition Warmup 0 0 1 1 1 1 0 0

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 300 300 273 295 286 295 300 300

Number of Trials or Escapes 
Before First Avoidance 0 0 0 0 0 0 0 0

Number of Trials to Criterion 0 0 0 0 0 4 12 0

Number of Escapes Before 10 
Consecutive Avoidances 0 0 0 0 0 2 5 0

Latency of First Escape 0 0 0 0 0 0.4 0.7 0

Latency of first Avoidance 5.1 2.6 2.7 2.2 4.0 2.0 5.9 1.1

Number of Responses in 
Extinction Warmup 0 0 1 1 1 1 0 0

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 300 500 285 294 297 297 300 300

Number of Avoidances in 
Extinction 30 20 30 28 30 30 30 29



WHITE TO BLaCK P8ESH0CK IN NEUTRAL BOX - 1 HOUR

Subjects

1 2* 3* 4* 5 6 7 8*

Number of Trials to Extinction 
in Pretest 6 Ik 6 29 8 23 7 29

Number of Responses in
Pretext warmup U 15 12 14 10 20 14 13

. iuit of Time (in Seconds} 
Spent on the Black Side 
in Pretest urmup 207 190 125 136 212 160 222 233

Number of Resvonsea in 
Acquisition Warmup 0 2 3 2 0 11 2 5

Amount of Tire (is Secwndi?}
Spent on ti<e Black Side 
in Acquisition harmur 300 95 259 4 300 1J1 220 205

Number of Trials or Escapes 
Before First Avoidance 2 2 0 2 1 3 4 0

Number of Trials to Criterion 2 17 0 9 1 3 4 5

Number of Escapes Before 10 
Consecutive Avoidances 2 4 0 4 1 3 4 3

Latency of First Escape 2.0 0.5 0 0.6 2.4 0.7 0.5 0.5

Latency of First Avoidance 1.3 1.3 8.5 0.7 4.8 6.5 1.4 2.4

Number of Responses in
Extinction Warmup 0 1 1 1 0 2 0 1

/voount of Time (in Secondo} 
Spent on the Black Side 
in Extinction Warmup 300 294 293 296 JOO 192 JO" 295

Number of Avoidances in 
Extinction 30 2 27 28 29 30 29 30



WHITE TO BLACK PRESHOCK BLACK - 6 HOURS

Subjects

1 2 5 4 5* 6* 7* 8*

Number of Trial® to Extinction 
in iretest 21 13 19 35 9 33 30 11

Number of Responses in 
I retest Warmup 6 4 10 13 13 11 20 11

Amount of Time (in Seconds) 
Spent on the Black Side in 
iretest Warmup 250 223 211 149 158 193 162 215

Number of Responses in 
Acquisition Warmup 1 1 0 0 0 2 1 0

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 120 1 300 300 0 1 278 0

Number of Trials or Escapes 
Before First Avoidance 2 2 4 3 3 0 3 5

Number of Trials to Criterion 2 7 26 3 3 6 7 5

Number of Escapes Before 10 
Consecutive Avoidances 2 5 13 3 3 5 6 5

Latency of First Escape 5.1 1.5 0.5 0.9 1.0 0.5 0.5 0.6

Latency of First Avoidance 7.5 9.2 0.9 2.5 6.3 2.2 0.6 8.7

Number of Responses in 
Extinction Warmup 0 0 0 0 1 1 0 1

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 500 300 300 300 293 292 0 288

Number of Avoidances in 
Extinction 30 3 24 21 30 30 0 30



WHITE TO BLACK PRESHOCK WHITE - 6 HOURS

Subjests

1 2* 3 4 5* 6* 7 8*

Number of Iri~ls to Extinction 
in Pretest 19 6 7 8 8 6 44 20

Lumber of Responses in 
.retest Warmup 16 15 10 10 17 8 10 16

amount of Tine (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 210 195 222 178 152 212 226 1:5

Number of Responses in 
Acquisition Warmup 0 0 0 0 0 7 0 1

Amount of Time (in Seconds)
Spent on the Black Side 
in Acquisition Warmup 500 0 500 yx? 0 222 500 261

Number of Trials or Escapes 
Before First Avoidance 0 2 4 0 2 1 0 0

Number of Trials to Criterion 9 2 4 0 2 5 5 0

Number of Escapes Before 10 
Consecutive Avoidances 1 2 4 0 2 2 3 0

Latency of First Escape 0.2 0.5 0.5 0 3.1 0.7 0.5 0

Latency of First Avoidance 4.5 7.1 0.6 5.4 %5 1.3 0.7 2.0

Number of Responses in
Extinction Waruup 0 0 0 0 1 1 0 1

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warsup 500 0 300 300 296 £93 300 298

Number of Avoidances in 
Extinction 28 28 29 30 30 0 30 30



WHITE TO BLACK PRESHOCK IN NEUTRAL BOX - 6 HOURS

Subject*

1* 2 3 4* 5 6* 7* 8

Number of ^ri si a to Extinction 
In Pretest 25 7 13 22 33 15 15 14

Number of Responsea in 
Pretest Warmup 14 8 10 15 16 10 15 3

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 154 170 245 204 169 169 194 216

Number of Responses in 
Acquisition Warmup 10 4 4 5 2 0 2 2
Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 207 2C5 268 51 255 0 13 28?

Number of Trials or Escapes 
Before First Avoidance 0 2 0 2 0 6 3 0

Number of Trials to Criterion 8 2 3 5 3 6 3 5

Number of Escapes Before 10
Consecutive Avoidances 4 2 1 3 1 6 3 4

Latency of First Escape 0.4 1.3 0.8 1.8 0.7 0.7 10.0 0.5

Latency of First Avoidance 1.6 4.6 4.0 1.4 3.8 2.3 1.0 4.3

Number of Responses in
Extinct on Warmup 1 0 0 1 0 1 1 4

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 297 300 300 277 300 296 292 278

Number of Avoidances in 
Extinction 30 24 30 29 27 30 29 27



WHITE TC BLACK PRESHOCK BLACK - 24 HOURS

Subjects

!• 2* 3* 4* 5 6 7 8

Number of Trial® to Extinction 
in Protest 6 18 42 13 10 5 21 19

Number of Responses in 
Pretest Warmup 14 15 13 16 12 14 17 11

Amount of Time (in Seconds) 
Spent on the Black Side in 
Pretest Warmup 180 200 210 212 197 176 112 200

Number of Responses in 
Acquisition Warmup 0 2 1 0 0 0 1 0

Amount of Timo (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 0 22 295 0 300 300 41 300

Number of Trials or Escapes 
Before First Avoidance 4 3 2 2 3 6 2 1

Number of Trials to Criterion 4 3 2 2 3 8 2 10

Number of Escapes Before 10 
Consecutive Avoidances 4 3 2 2 3 7 2 4

Latency of First Escape 2.2 3.0 0.7 0.7 1.0 1.1 2.3 6.4

Latency of First Avoidance 1.3 2.4 1.2 0.9 1.2 1.3 9.0 0.8

Number of Responses in 
Extinction Warmup 1 1 1 0 0 0 0 0

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction Warmup 70 298 298 0 300 300 300 300

Number of Avoidances in 
Extinction 30 30 30 0 4 0 16 0



WHITE TO BUCK PRESHOCK WHITE - 24 HOURS

Subjects

1* 2 3* 4 5 6* 7 8-

Number o" Trials to Extinction 
in Pretest 27 6 15 8 17 41 11 25

Number of Responses in
Pretest Warmup 17 2 15 10 10 13 16 12

Mxunt of Time (in Seconds) 
Spent on the Black Side in
Pretest Warmup 160 288 209 156 178 99 189 130

Number of Responses in 
Acquisition Warmup 1 0 0 3 0 0 0 0

Amount of Tine (in Seconds}
Spent on the Black Side 
in Acquisition Warmup 280 JOC 0 255 300 0 300 0

Number of Trials or Escapes 
Before First Avoidance 0 0 2 0 1 3 3 2

Number of Trials to Criterion 0 0 2 4 1 3 3 2

Number of Eacpaes Before 10 
Consecutive Avoidances 0 0 2 3 1 3 3 2

Latency of First Escape 0 0 0.3 0.5 0.5 0.7 0.6 1.6

Latency of First Av idance 3.7 8.5 1.3 5.4 9.9 8.3 1.2 7.1

Number of Reeponses in 
Extinction Warmup 3 0 1 0 0 1 0 1

Amount of Time (in Seconds) 
Spent on the Black Side in 
Extinction wensu 290 300 290 300 300 297 300 3

Number of Avoidances in 
Extinction 23 30 29 30 29 30 30 30



aKAU'SES rUJ EXI EHIME® 2



In Experiment II warmup data before differential treatment were

treated by a Jx4 factorial analysis of variance with three locations of 

preshock (preshock-safe, preEhock-dangercub and preahock in a neutral 

situation) and four time intervals between preahocks and acquisition. 

The following are summaries of the®® analyses.

Analysis of Variance on Aa tint 
lido in Jretest Warmuc

of Tim Spent on the Black

Source S.S. d.f. M.S. F P

Total 135141.8j 95

Location of .reshock 1652.14 2 826.0? 0.573 n.s.

Time 25^2.>8 3 847.53 0.588 n.s.

Location of fire oho ok x Time 9770.36 6 1628.48 1.129 n.s.

Error 121176.25 8k 1442.57

Analysis of Variance on Number of Responses in 4 retest

Source S.S. <d.f. M.S. F P

Total 1159.99 95

Location of Preshock 50.15 2 15.08 1.25 n.o.

Time 8.55 3 2.84 0.24 n.s.

Location of ireshock x Time 105.94 6 17.66 1.46 n.s.

rror 1015.37 84 12.09



ATFEMDIX G



RAW DATA FDR EK ERIMEHT J



BLACK TO WHITE PRESHOCK BLACK) WHITE
Subjects

1 2 y 4* y 6

Number of Trials to Extinction 
in Pretest 9 5 5 5 6 26

Number of Responses in 
Protest warmup 13 12 13 15 12 14

Amount of Time (in Seconds) 
Spent on the Black Side 
in Pretest irmup 175 202 176 161 191 170

Number of Responses in 
Acquisition Warmup 0 9 0 3 1 0

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 300 231 0 268 166 300

Number of Trials or Escapes 
Before first Avoidance 4 0 3 3 5 3

Number of Trials to Criterion 4 2 8 5 5 11

Number of Escapes Before 10 
Consecutive Avoidances 4 1 5 4 4 8

Latency of First Escape 1.0 0.9 0.7 0.5 0.6 0.7

Latency of First Avoidance 3.2 5.2 2.3 6.3 5.6 9.4

Number of Responses in 
Extinction Warmup 1 1 0 0 0 1

Amount of Time (in Seconds)
Spent on the Black Side 
in Extinction Warmup 56 12 0 0 0 194

Number of Avoidances in 
Extinction 23 15 0 0 30 29



BLACK TC WHITE PRESHOCK WHITE1 BLACK

Subjects

1* 2 y 4 5 6*

Number of Trials to Extinction 
in Pretest 21 15 10 5 11 7

Number of Responses in 
Pretest Warmup 9 18 17 17 11 9

Amount of Time (in Seconds) 
Spent on the Black Side 
in Pretest Warmup 179 209 208 159 191 241

Number of Responses in 
Acquisition Warmup 2 0 1 0 1 1

Amount of Time (in Seconds)
Spent on the Black Side 
in Acquisition Warmup 2 500 2c4 500 294 277

Number of Trials or Escapes 
Before First Avoidance 0 2 4 6 4 3

Number of Trials to Criterion 2 4 7 6 4 7

Number of EMapes Before 10 
Consecutive Avoidances 1 5 5 & 4 5

Latency of First Escape 1.4 1.0 2.0 1.4 0.7 1.3

Latency of First Avoidance 2.2 3.4 2.8 3.2 9.3 2.7

Number of Responses in 
Extinction Warmup 0 11 0 5 4 7

Amount of Time (in Seconds)
Spent on the Black Side 
in Extinction Warmup 0 59 0 179 19 279

Number of Avoidances in 
Extinction 20 30 29 0 28 2



WHITS TO BLACK PRESHOCK BLACKJ WHITE

Subjects

1 2* 3 4* 5 6*

Number of Trials to Extinction 
in Protest 15 35 29 13 12 41

Number of Responses in 
Pretest Warmup 14 13 15 7 10 15

Amount of Time (in Seconds) 
Spent on the Black Side 
in Pretest Warmup 192 184 178 207 194 188

Number of Responses in 
Acquisition Warmup 0 2 2 1 0 12

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup JOO 292 299 9 500 267

Number of Trials or Escapes 
Before First Avoidance 0 1 2 4 0 0

Number of Trials to Criterion 17 3 2 4 2 4

Number of Eecapea Before 10 
Consecutive Avoidances 5 2 2 4 1 3

Latency of First Escape 0.5 0.8 0.4 1.3 1.1 0.5

Latency of First Avoidance 2.4 1.6 9.9 1.5 2.5 7.5

Number of Responses in 
Extinction Warmup 0 1 0 1 0 1

Amount of Time (in Seconds) 
Spent on the Black Side 
in Extinction Warmup JOO 295 JOO 294 300 292

Number of Avoidances in 
Extinction 1 16 26 9 30 30



WHITE TO BLACK FRESHCCK

Subjects

WHITE| BLACK

1* 2» 3 4 5* 6

Number of Trials to Extinction 
in Pretost 21 27 11 5 14 6

Number of Responses in 
Protest Warmup 13 7 20 7 16 12

Amount of Time (in Seconds)
Spent on the Black Side 
in Pretest Warmup 184 244 154 124 192 158

Number of Responses in 
Acquisition Warmup 3 2 3 4 4 0

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition Warmup 184 12 16 260 13 300

Number of Trials or Escapes
Before First Avoidance 2 3 2 2 2 5

Number of Trials to Criterion 4 8 2 2 2 5

Number of Escapes Before 10 
Consecutive Avoidances 3 4 2 2 2 5

Latency of First Escape 0.4 1.2 0.5 0.5 0.7 3.2

Latency of First Avoidance 8.3 3.1 0.8 2.9 2.3 4.6

Number of Responses in 
Extinction Warmup 1 1 0 0 1 0

Amount of Time (In Seconds) 
Spent on the Black Side 
in Extinction Warmup 290 288 300 300 292 300

Number of Avoidances in 
Extinction 27 30 28 0 29 30



ANALYSES JDK EXPKBIMSff J



In Experiment III wunrap data preceding pretest were submitted

to a 2x2 factorial analysis of variance with tw locations of preshock 

(prenock black followed by white and preohock white followed by block) 

and two directions of avoidance (blab to white or white to black).

The summaries of these analyses are presented below.

Analysis of Variance on Amount of Tim® Spent on the Black

Source a.s. d.f. M.S. r p

Total 15892.62 23

Location of Sreshock 26.04 1 26.04 0.04 n.s.

Direct on 165.37 1 165.37 0.24 n.s.

Loo at on of Preshock x Direction 1650.04 1 1650.04 2.35 n.s.

Error 20

Source S.S. d.f. M.S. T P

Total 284.62 23

Location of Preshock 0.04 1 0.04 0.002 n.s.

Direction 5.04 1 5.04 0.361 n.s.

Location of Preshock x Direction 0.J7 1 0.37 0.026 &* &e

Error 279.17 20 13.96



Acquisition data for groups run in Experiment III were 

analysed by a 2x2 factorial analysis of variance with two locations 

of preshock (preshock-safe followed by jjre^'OGk-»daagerous end prechock* 

dangerous followed by preshock-eafe) and two direct! ns of avoidance 

(black to white or white to black). The following are ummaries of these 

analyses.

Analysis of Variance on Number of Trials or Kscapea Before
^_coiui2cutrve_^______________________________

Source 3.S. d.f. M.S. y F

Total J6.61 23

Location of ?reahock 2.00 1 2.00 1.41 n.».

Direction 2.54 1 2.54 1.79 n.s.

Location of 1 reshock x Direction 3*77 1 3.77 2.65 n.s.

Error 28.30 20 1.42

Analysis of Variance on Number of Escapes Before 10 
_________ Cgnaccutlve Avoidances_____________________________________

So’wce 3.S. d.f . M.S. F P

Total 18*53 23

Location of freeuock 0.10 1 0.10 0.12 n.s.

Direction 2.06 1 2.06 2.51 n.s.

Location of 1rwshook x Direction 0 1 0 0 n.s.

t rror 16.37 20 0.82



Source S.S. d.f. M.S. F F

Total 39.82 23

Location of Preshock 0.04 1 o.o4 0.02 n.s.

Direction 1.48 1 1.48 0.79 n.s.

Location of Preskock x Direction 0.80 1 O.uO 0.43 U.S.

rror 57.50 20 1.88

Source s.s. d.f. M.S. F P

Total 186.32 23

Location of Frealiock 4.17 1 4.17 0.51 n.s.

Direction 7.26 1 7.26 0.89 n.s.

Location of ireshook x Direction 11.76 1 11.76 1.44 n.s.

ncr 20 8.16

T^gA. WJ!»
Source S.S. d.f. M.S. F F

Total 0.355 23

Location of re si sock 0.016 1 0.016 1.142 n.a.

Direction 0.018 1 0.018 1.285 n.s.

Location of Preshock x Direction 0.040 1 o.o4o 2.857 n.s.

-ror 0.014 20



Analyaia of Variance on Numbar of Avoidances in Extinction

Source S.a. d.f. M.S. F P

Total 3559.96 23

Location of Ireahook 26.04 1 26.04 0.15 H* So

Direction 84.38 1 84.J8 0.50

Location of Pre > .ock x Direction 63.37 1 63.37 0.37 n.s.

Error 3386.17 20 169.31



A11ENDIX D



RAW DATA FOR EXJERIMUT



BLACK TC /HITS X>CK BL-CK
Subjects

1 2 3* 4 5* 6 7* 8*

Total Shock Duration 
in rreshock (in Seconds) 14.1 9.7 9.4 7.9 9.1 8.4 8.5 13.9

Number of Trials to "xtinaticn 
in Pretest 14 16 7 5 7 7 6 12

Number of Responses in 
retest Warmup 14 18 32 8 10 14 10 11

Amount of Time (in Seconds)
Snent on the Black Side 
in Pretest Warmup 216 176 142 24? 153 178 253 135

Number of Responses In 
Acquisition Warmup 1 1 2 1 0 1 2 8

Amount of Tine (in Seconds) 
Spent on the Black Side 
In Acquisition Warmuv 3 2 2 3 0 4 5 47

Number of Trials or Escapes 
Before First Avoidance 0 0 0 0 0 0 1 0

Number of Trials to Criterion 0 0 0 0 3 0 1 0

Number of Escapes Before 10 
Consecutive avoidances 0 0 0 0 2 0 1 0

Latency of First Escape 0 0 0 0 0.7 0 0.5 0

Latency of Flrat Avoidance 3.5 1.8 0.8 9.3 0.6 0.7 6.3 0.7

Number of Responses in 
Extinction Warmup 1 1 0 1 0 1 0 0

Amount of Time (in Seconds) 
Spent on the Black Side 
lr. Extinction warmup 2 4 0 4 0 6 0 0

Number of Avoidances in 
Extinction 30 30 30 24 0 29 2 30



BLACK TO WHITE PRESHOCK WHITS

Subjects

!• 2 3 4 5* 6* 7 8*

Total Shook duration in 
i re shock (in Seconds) 16.6 17.0 10.2 11.5 12.2 7.4 9.4 9.5

Humber of Tri ils to 
Extinction in r test 18 11 5 8 5 9 21 10

Number of Responses in 
Pretest Warmup 13 14 10 10 11 16 8 16

Amount of Time (in Seconds) 
Spent on the Black Side 
in Pretest Warmup

266 212 223 237 240 212 249 225

Number of Responses in 
Acquisition Warmup 1 0 0 0 1 1 0 1

Amount of Time (in Seconds) 
Spent on the Black Side 
in Acquisition warmup 297 300 300 300 29? 294 300 297

Number of Trials or Escapee 
Before First Avoidance 4 3 6 4 6 6 7 5

Number of Trials to Criterion 10 5 10 4 6 6 7 7

Number of Escapee Before 10 
Consecutive Avoidances 5 4 9 4 6 6 7 6

Latency of First Escape 2.4 10.0 4.6 6.7 0.9 0.7 1.1 1.3

Latency of First Avoidance 1.7 2.5 0.8 4.7 1.5 3.8 3.6 3.9

Number of Responses in 
Extinction Warmup 0 4 0 0 1 8 1 0

Amount of Time (in Seconds) 
Spent on the Black Side 
in Extinction Warmup 0 173 300 300 293 8 6 0

Number of Avoidances in 
Extinction 30 0 0 0 0 29 23 0



BLACK TO WHITS NO PRESHOCK

Subjects

!•* 2* y Ip* 5 6* 7* 8

Number of Trial® to Extinction 
in Pretest 5 5 5 5 B 9 7 7

Number of Responses in 
Pretest Warmup 11 17 11 7 14 7 16 8

Amount of Time (in Seconds) 
Spent on the Black Side 
in Pretest Warmup 226 182 212 176 174 279 155 233

Number of Responses in 
Acquisition Warmup 6 5 1 0 0 3 17 3

Amount of Time (in Second®) 
Spent on the Black Side 
in Acquisition Waneup 123 24? 293 0 300 24 94 131

Number of Trials or Escapes 
Before first Avoidance 1 3 2 1 4 2 1 6

Number of Trial# to Criterion 1 6 4 1 4 2 1 6

Number of Escapes Before 10
Consecutive Avoidances 1 4 3 1 4 2 1 6

Latency of First Escape 0.9 4,2 0.9 0.7 0.7 0.6 2.0 1.0

Latency of First Avoidance 5*3 3.3 5.9 0.7 0.7 0.9 1.5 0.6

Number of Responses in
Extinction Warmup 2 0 0 0 3 1 9 1

Amount of Time (in Seconds) 
Spent on the Black Side 
in Extinction Warmup 25 0 0 0 114 19 76 10

Number of Avoidances in 
Extinction 30 27 27 27 0 25 22 29



'HITE TO SLACK PRESHOCK BLACK

>abject*

1 2* 3 4 5* 6 7* 8*

Total Shock Duration 
in Preshock (in Seconds) 10.5 8.3 10.1 12.2 15.0 8.0 11.7 15.9

Number of Trials to Extinction 
in iretest 15 13 21 13 6 7 6 5

humoar of kesponses in 
1retest Warmup 12 6 12 12 12 14 9 14

Amount of Time (in Seconds)
Spent on the- Black Side 
in Pretest Warmup 139 2'9 204 ito 136 199 200 183

Lumber of kespon^es in 
Acquisition Wartaup 1 2 1 i 0 1 0 0

Amount of Time (in Seconds)
Spent on the Black Side 
in Acquisition Warmup 3 8 k 3 0 2 0 0

?^uaber of Trials or Escapes 
Before First Avoidance 3 4 h 4 2 5 4 6

Humber of Tri ala to Criterion 3 11 11 4 2 5 6 6

Number of Escapes Before 10
Consecutive Avoidances 3 6 8 4 2 5 5 6

Latency of First Escape 8.2 0.8 1.7 4.6 8.2 1.6 2.4 10.0

Latency of First Avoidance 6.J 1.1 4.3 2.2 5.7 2.5 0.3 6,3

Number of Heeponses in 
Extinction Warmup 0 1 0 0 1 0 0 0

Amount of Time (in Seconds)
Spent on the Black Side 
in Extinction Warmup 500 191 300 300 296 300 0 0

Number of Avoidances In 
Extinction 0 30 2 30 30 29 0 0



WHITE TO BLACK PRESHOCK WHITE

Subjects

1 2 3 4* 5* 6* 7* 8

Total Shock Duration in 
ireshcck (in Seconds) 8.1 10.9 17.1 8.3 11.4 11.5 11.6 8.4

Number of Trials to
Extinction in iretest 5 5 5 7 4? 27 17 12

Number of Responses in
>retest t rmup 8 6 13 8 16 11 15 11

Amount of Time (in Seconds)
Spent on the Black Side 
in Protest Warmup 198 175 165 236 212 150 159 2J4

Number of Responses in 
Acquisition Warmup 0 0 0 1 1 1 1 0

Amount of Tine (in Seconds) 
Spent on the lack Side 
in Acquisition Warmup JOO JOO 300 299 273 295 289 300

Number of Tri 1b or Escapee 
Before First Avoidance 0 0 0 0 0 0 0 0

Number of Trials to Criterion 0 0 0 0 0 0 0 0

Number of Esopaes Before 10
Consecutive Avoidances 0 0 0 0 0 0 0 0

Latency of First Escape 0 0 0 0 0 0 0 0

Latency of First Avoidance 1.2 3.5 7.2 1.1 0.9 6.8 1.4 2.4

Number of Responses in 
Extinction Warmup 0 0 0 1 1 1 1 0

Amount of Time (in Seconds)
Spent on the Black Side 
in Extinction Warmup JOO JOO 300 242 240 296 296 300

Number of Avoidances in 
Extinction 30 0 JO 30 19 30 18 30



wmTS TO 3L aCK KO r^BSIIOCK
Subjects

1‘* 2** 3* 4 5 6* 7* 8*

Kumber ©f Trials to Extinction 
in fretest 11 7 28 12 5 21 22

Humber of Responses in 
Pretest Warmup 9 10 B 10 8 18 17 21

Amunt of Time (in Seconds)
Spent on the Black Side 
in Pretest Warmup 139 144 235 216 209 217 219 ISO

Number of Responses in 
Acquisition Warmup 2 0 1 5 0 1 10 7

Amount of Time (in Seconds) 
Spent ©n the Black Sido 
in Acquisition Warmup 51 0 293 241 3^ 293 260 17

Number of Trials or Escapes 
Before First Avoidance 4 0 2 0 0 0 1

Number of Trials to Criterion 4 4 0 4 3 9 5 6

Number of Escapes Before 10 
Consecutive Avoidances 4 4 0 3 2 2 3 2

Latency of First Escape 0.6 1.3 0 0.5 0.6 0.5 0.5 1.4

Latency of First Avoidance 0.6 0.6 1.3 1.9 4.3 0.8 5.7 3.2

Number of in
Extinction Warm*’ » 1 1 1 0 0 3 2 7

Amount of Time (in Seconds) 
Spent on the Blac'< Side 
in Extinction Warmup 294 297 299 300 300 280 298 164

Number of Avoidances in 
Extinction 30 30 26 6 30 30 0 28



ANALYSES FOR EXPERIMENT 4



In Experiment IV warmup data preceding pretest were analysed

by a Jx2 factorial analysis of variance with three locations of preshock 
(preshock black, preshock white and no shock) and two directions of 

avoidance (black to white or white to black). The following are 

summaries of these analyses.

Analysis of Variance on Amount of Time Spent on the Black 
Side in Pretest Warmup

Source S.S. d.f. M.S. F P

Total 69678.81 47

Location of Preshock 4396.87 2 2198.44 1.59 n.s.

Direction 2566.69 1 2566.69 1.86 n.s.

Location of Preshock x Direction 4657.6? 2 2328.80 1.68 n.s.

Error 58057.62 42 1382.32

Analysis of Variance on Number of Responses in Pretest Warmup
Source S.S. d.f. M.S. F P

Total 981.92 47

Location of Preshock 16.17 2 8.09 0.372 n.s.

Direction 14.09 1 14.09 0.649 n.s.

Location of Preshock x Direction 40.66 2 20.33 0.937 n.a.

Error 911.00 42 21.69



In Experiment IV data for warmup periods preceding pretest and 

acquisition were compared by the use of a Lindquist Type III analysis 

of variance. The summaries of these analyses are presented below.

Analysis of Variance Comparing Amount of Time Spent on the 
Black Side in Warmup Periods Preceding Pretest and Preceding 
Acquisition

Source S.S. d.f. M.S. F P

Total 1026796.62 95

Between Subjects 565666.62 47
Location of Preshock 595609.81 2 197804.91 50.39 <.001

Direction 400.16 1 400.16 0.10 n.s.

Location of Preshock 
x Direction 4780.28 2 2390.14 0.61 n.s.

Error 164876.37 42 3925.63

Within Subjects 461130.00 48
Pretest vs. Acquisition 47526.00 1 47526.00 16.43 <.001

Pretest vi . Acquisition
Location of Preshock 286771.69 2 143385.85 49.58 < .001

Pretest vg. Acquisition 
x Direction 2667.04 1 2667.04 0.92 n.s.

Pretest vs. Acquisition 
x Location of Pres' ock 
x Direction 2709-14 2 1354.57 0.47 n.s.

Error 121456.13 42 2891.81



Analysis of Variance Comparing Number of Responses in Warmup 
Periods Preceding Pretest and Preceding Acquisition

Source S.S. d.f. M.S. r p

Total 675.02 95

Between Subjects 124.78 47
Location of Preshock 14.46 2 7.23 2.90 n.s.
Direction 5.00 1 3.00 1.20 n.s.

Location of Preshock 
x Direction 2.61 2 1.31 0.53 n.s.

Error 104.71 42 2.49

Within Subjects 570.51 48
Pretest ys, Acquisition 481.29 1 481.29 275.02 <.001

Pretest vs. Acquisition
Location of Preshock 13.88 2 6.94 3.97 <.05

Pretest Acquisition
x Direction 0.15 1 0.15 0.09 n.s.

Pretest vs. Acquisition 
x Location of Preshock 
x Direction 1.31 2 0.66 0.38 n.s.

Error 73.68 42 1.75



Analysis of Variance Comparing the Effects of Escapable and
Inescapable Preshocks on Number of Escapes Before 10
Consecutive Avoidances___________________________________

Source S.S. d.f. M.S. F P

Total 249.49 95

Pretraining 1.22 1 1.22 1.23 n.s.

Location of Preshock 151.38 2 75.69 '76.46 <.001

Direction 1.84 1 1.84 1.86 n.s.

Jretraining x Location of Preshock 6.37 2 3.19 3.22 <.05

Pretraining x Direction 0.99 1 0.99 1.00 n.s.

Location of Preshock x Direction 3.52 2 1.76 1.78 n.s.

Pretraining x Location of 
Preshock x Direction 0.75 2 0.38 O.38 n.s.

Error 8J.42 84 0.99

Analysis of Variance Comparing the Effects of Escapable and 
Inescapable Preshocks on Number of Trials or Escapes Before 
First Avoidance

Source s.s. d.f. M.S. F P

Total 248.09 95

Pretraining 1.22 1 1.22 1.27 n.s.

Location of Preshock 151.35 2 75.68 78.83 <.001

Direction 10.89 1 10.89 11.34 <.005

Pretraining x Location of Preshock 1.46 2 0.73 0.76 n.s.

Pretraining x Direction 0.20 1 0.20 0.21 n.s.

Location of Preshock x Direction 1.98 2 0.99 1.03 n.s.

Pretraining x Location of 
Preshock x Direction 0.57 2 0.29 0.30

Error 80.42 84 0.96



Analysis of Variance Comparing the Effects of Escapable and 
Inescapable Preshocks on Latency of First Escape

Source s.s. d.f. M.S. F P

Total 7.766 95

Pretraining 0.042 1 0.042 1.167 n.s.

Location of Preshock 4.010 2 2.005 55.694 <.001

Direction 0.081 1 0.081 2.250 n.s.

Fretraining x Location of Preshock 0.399 2 0.200 5.556 <.01

Pretraining x Direction 0 1 0 0

Location of Preshock x Direction 0.155 2 0.078 2.167 n.s.

Pretraining x Location of 
Preshock x i/Lrection 0.026 2 0.015 0.361 n.s.

Error 3.053 84 0.036

Analysis of Variance Comparing the Effects of Escapable and 
Inescapable Preshocks on Number of Avoidances in Extinction

Source S.S. d.f. M.S. F P

Total 1649.75 95

Fretraining 3.32 1 3.32 0.22 n.s.

Location of Preshock 302.34 2 151.17 10.07 <.001

Direction 10.51 1 10.51 0.70 n.s.

Pretraining x Location of Preshock 50.65 2 25.33 1.69 n.s.

Pretraining x Direction 3.97 1 3.97 0.26 n.s.

Location of Preshock x Direction 12.10 2 6.05 0.40 n.s.

Pretraininf x Location of 
Preshock x Direction 5-29 2 2.65 0.18 n.s.

Error 1261.57 84 15.02


	Via - Mean Number of Escapes Before 10 Consecutive Avoidances

	Xb - Analysis of Variance on Latency of First Escape

	XlVb - Analysis of Variance on Number of Avoidances In Extinction

	FIGURE 10 - Mean Percent Time Spent on the Black Side of the Millerbox in the Warmup Period Preceding Acquisition as a Function of Placement Side and the Time Interval Between

	XXlXa - Mean Number of Triala or Scapes Before Dirat Avoidance
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