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When a "typical," normal, mongrel 
dog is put into a small compartment 
with a steel grid floor, he will usually 
exhibit persistent exploratory behavior. 
Thus confined, he will sniff at the grid 
bars and the corners of the compartment, 
walk back and forth, intermittently stand 
up on his hind legs with forepaws against 
the walls of the compartment, occasion
ally look over the head-high barrier 
which separates him from another com
partment, but will make no attempt to 
jump over the barrier into the other 
compartment. I I this dog is suddenly 
stimulated through the steel grid floor 
by a high-voltage electric shock, of an 
intensity just below the tetani/ing level, 
the dog will immediately exhibit an in
tense fear reaction. If the shock is left 
on during the time the dog remains in 
the compartment, this intense fear reac
tion will typically contain these com
ponents: The dog will scramble rapidly 
and vigorously around the compartment, 
slamming into walls, perhaps, or leaping 
up against them; he will simultaneously 

1 During the pilot stage this research was sup
ported by a grant from the Laboratory of So
cial Relations, Harvard University. Thereafter, 
the research was supported through the gener
osity of the Medical Sciences Division ol the 
Rockefeller Foundation. The authors wish to 
thank the following psychologists for their as
sistance in carrying out the experiment: Dr. Bar
bara N. Cohn, Dr. James Olds, Mr. Nathaniel 
Kogan, Mr. Leon Kamin, Mr. Martin Coles, Miss 
Mary Rose-borough, and Miss Klaine Smulekofl. 
Dr. Wynne was a USI'I-I Postdoctoral Research 
Fellow in mental health when (bis experiment 
was carried out. 

emit a high-pitched screech, will salivate 
profusely, will urinate and defecate in a 
manner which could be called "projectile 
elimination," and will roll his eyes 
rapidly and jerkily; in addition, his pu
pils will dilate, portions of his hair will 
stand on end, small muscle groups all 
over his body will tremble, and his 
breathing will consist of short, irregular 
gasps. Sooner or later the dog's vigorous 
scrambling movements result in his get
ting over the barrier into the other com
partment, to safety. If the shock is re
peated at a later time, the same fear 
responses will occur again. 

When a dog exhibits the components 
of a massive fear reaction in the presence 
of noxious stimulation that is very in
tense, we should like to define the whole 
event as a "traumatic experience." Such 
an event will typically include an intense, 
unconditioned stimulus which elicits an 
intense, unconditioned reaction pattern 
containing the following components: (a) 
visceral responses of high magnitude, 
with their correlated feedback stimula
tion; (b) skeletal responses of vigorous 
intensity, with their correlated proprio
ceptive feedback stimulation; (c) hor
monal responses from endocrine glands 
and nonendocrine glands, with their cor
related effects upon the body chemistry, 
muscles, and neural centers; and (d) 
higher brain-center activity. 

One often refers to the visceral re
sponses as emotional reactions; they are 
often considered to be "expressive" rather 
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than instrumental i t i nature. The skeletal 
responses are partly expressive (elicited 
directly by the unconditioned stimulus) 
and partly instrumental; we usually in
terpret the instrumental portion ol the 
skeletal reactions as "adaptive" escape or 
aversive movements.2 (There is also a 
possibility that certain visceral responses 
can become instrumental, as in Yogi 
control o l autonomic responses.) 

Wi th in the pattern ol the reactions ol 
the typical dog, when he is stimulated 
with an intense electric shock, are con
tained the essential components ol an 
unconditioned fear reaction pattern. Be
cause the components have all occurred 
with high response amplitudes, and be
cause we know the intensity of the un
conditioned stimulus to be high, we 
shall define the stimulus-response pattern 
as indicative of a traumatic experience; 
and any learning which has as one ol 
its conditions the occurrence of such a 
stimulus-response pattern, we shall define 
as traumatic learning. Furthermore, if 
the traumatic learning is of such a nature 
that i t prevents the unconditioned stimu
lus from occurring, we shall define it as 
traumatic avoidance learning. 

We have taken pains with this defini
tion because there is some reason to 
believe that traumatic learning may pos
sibly have certain functional properties 
which differ qualitatively and quantita
tively from those of "ordinary motivated 
learning." 

This paper wi l l be restricted to the 
characteristics of the acquisition of trau
matic avoidance learning in dogs. Else-

'' There are alternative classifications in wide 
use today which can be partially substituted tor 
the "visceral" and "skeletal" categories. For ex
ample, autonomic nervous system and central 
nervous system functions, involuntary and vol
untary actions ate often distinguished. Any of 
these categorizations should be used with the 
realization that these functions overlap con
siderably in the intact organism. 

where we describe the characteristics ol 
extinction and the effects of special pro
cedures (18, 19). 

Apparatus 

A schematic chawing of the apparatus 
is presented in Figure 1. It is an adapta-

SHUTTLE-BOX 
FOR DOGS 

l'ic. 1. Schematic drawing of the shuttle-box 
apparatus. 

l ion ol the Miller-Mowrer shuttle box 
(11) which has been used for avoidance 
learning in rats. We have modified the 
shuttle box extensively for use with 
dogs. 

The shuttle box consisted of two compartments 
separated by a barrier and guillotine-type gate. 
The inside dimensions of each compartment 
were 45 in. long, 24 in. wide, and 40 in. high. 
The barrier was adjustable in height. The gate 
could be raised by means of a pulley system 
above the level of the top of the compartments. 
When the gate was closed it rested on top of the 
barrier, thus creating a solid wall completely 
separating the two compartments. 

Owing to the vigorous battering the apparatus 
received, the construction had to be rugged. The 
frame was built of a x <Hn- piIlc- The walls 
were composed of i/R-in. plywood, sheathed on 
the inner surface by 1/32-in. aluminum, half-
hard plate. These aluminum inner walls were 
painted flat black. The doors to the two com
partments are omitted in Figure 1. They were 
composed of VjJ-in. plywood sheathed with 
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aluminum, painted flat black. They were hinged 
on the end post of each compartment and were 
locked in the closed position by means of slide 
bolts. 

The ceiling o£ each compartment was covered 
with t-in. hardware cloth (No. 8 gauge). Directly 
above each compartment were two 40-watt lights, 
shielded so that each pair cast light only into 
the compartment directly below. When the gate 
was up and only one pair of lights was on, one 
compartment was dark and the other illuminated. 
Above the gate was a wooden scaffolding on 
which were mounted two pulleys. A cord was 
strung from the middle of the top of the gate 
through the pulleys to a counterweight hanging 
at the side between the two doors. Draped over 
the scaffolding and the whole apparatus was a 
double thickness of cheesecloth serving as a 
crude, one-way screen. 

The floor of the apparatus consisted of 
polished l-in. stainless steel (channel) bars l/o in. 
apart, parallel to the barrier. The bars were 
suspended on two bars of bakelitc (1 in. x ¥1 
in.) running the length of the apparatus outside 
of the compartments. The walls were supported 
by angle irons so that there was a l/j-in. space 
between the bottoms of the walls and doors and 
the surface of the steel bars. Thus the steel bars 
were only in contact with bakelite outside the 
compartments. This type of construction in
sured that urine would not create an electrical 
contact between the bars. 

The steel grid bars of each compartment were 
individually wired to two cannon plug re
ceptacles, one mounted at each end of the ap
paratus. A multiple-strand cable connected each 
plug to a commutator circuit. This type of circuit 
for supplying fairly stable electric shocks has 
been described by Skinner (17). It is so designed 
that an alternating current is supplied to the 
grid bars with a rapidly shifting polarity pattern. 
Such a technique for distributing electric cur
rent to the grid bars effectively prevents dogs 
from escaping shock by shorting out adjacent 
grid bars with feces. The shock circuit was 
powered by a 500-v. A.C. transformer energized 
by 110-v. A.C. A fixed resistance of 3,500 ohms 
was placed in scries with the grid bars so that 
the experimenters could not accidentally elec
trocute a dog. In addition, a 1000-ohm variable 
voltage divider was placed in parallel with the 
500-v. power supply in such a way that the 
voltage at its source could be varied from o to 
500 v. An electronic voltmeter was placed across 
the fixed resistance so that the voltage drop 
could be continuously read. In this way, the cur
rent flow in the circuit could always be known. 

Subjects 

T h e subjects used i n this study were 
30 mongre l dogs of m e d i u m size. T h e i r 

range i n weight was approx imate ly from 
9 to 13 kg. A l l the subjects were strays 
and probably free f rom exper imenta l 
sophist icat ion. T h e data i n this study 
were obta ined whi le the dogs were ap
parent ly healthy. 

P rocedure 

The barrier was adjusted to approximately 
the height of the dog's back. Therefore, the dogs 
could look over the barrier from one compart
ment to the other when the gate was raised. 

Pretesting. Each dog was pretested in order to 
reveal the presence of a previously acquired 
tendency to jump the barrier. Each subject was 
led into the experimental room on a leash and 
was coaxed into, or put into, one of the compart
ments. The door to the compartment was then 
locked and, since the gate was down (closed), the 
dog was thus completely confined. The lights 
above the compartments were on. The com
mutator motor was running, providing a low 
background noise. The dog was observed during 
a 10-min. pretrial "acclimation period." 

Then, at the end of this period, the first pre
test trial was conducted. The lights above the 
compartment in which the dog was confined were 
turned off by means of a foot pedal. Simultane
ously, the experimenter raised the gate by pull
ing the counterweight on the pulley system. 
Therefore, the subject was in relative darkness 
but was, at the same time, exposed to the pres
ence of the barrier, and immediately beyond it 
the other compartment was still illuminated. 
This situation will be referred to as the condi
tioned stimulus pattern (CS), or the "signal." 

Each dog's reaction to the CS was observed. 
If, at the end of a a-rain. interval, the dog had 
not jumped out of the darkened compartment 
over the barrier into the illuminated compart
ment, the gate was lowered and the lights turned 
back on. Such a trial was recorded as "no re
sponse" with respect to jumping, but salient 
features of the dog's activity during his exposure 
to the CS were recorded in protocols. 

One minute after the gate was closed, the 
second pretest trial was begun. It was identical 
to the first trial. Thus, the interval between 
presentations of the CS was 3 min. For most 
dogs, 10 pretest trials were conducted in order 
to make certain that each dog was not a 
"jumper" in this situation. (A few dogs were 
pretested for only five trials if they evidenced 
complete indifference to the CS.) After the tenth 
trial, the dog was left in the illuminated com
partment with the gate down for a 10-min., 
postrial "cooling-olf period." Then the dog was 
taken out of the apparatus and returned to his 
living cage. The 30 dogs used in this report were 
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not "jumpers." That is, their "operant level" 
for jumping over a barrier approximately the 
height of their backs was close to zero. 

Training. On the day after the pretest, each 
dog was subjected to avoidance training. The dog 
was brought into the experimental room in the 
same manner as for the previous pretest. He was, 
however, placed in the compartment opposite to 
the one in which he had been pretested. Just as 
bad been done on the previous day, each dog 
was kept in one of the compartments, with lights 
on and gate closed, for a pretrial acclimation 
period of 10 min. duration. Then, at the end 
of this period the first training (rial was begun. 
The CS was presented, just as has been described 
for the pretest trials. Ten seconds later, the grid 
on the floor of the darkened compartment was 
electrified with a voltage which was the highest 
possible without producing telany of the dog's 
leg muscles. This shock voltage was monitored 
with the aid of the electronic voltmeter, and the 
current drawn a[ a just-subletanizing stimulation 
level was approximately 10.0 to 12.5 ma. for most 
dogs. The voltage applied to the shock circuit 
was slightly different from dog to dog, since 
rcsislance conditions were not constant from dog-
to dog, and current flow necessary for tetany 
differed from dog to dog. 

The shock was kept on in the darkened com
partment until the dog jumped or scrambled 
over the barrier into the illuminated compart
ment. The gate was closed immediately follow
ing such an escape from shock, thus preventing 
any retracing on a given trial. If a dog failed 
to get out of the electrified compartment within a 
2-min. interval following the presentation of the 
CS, the lights were switched on and the gate was 
lowered, accompanied simultaneously by termi
nation of the shock. In such a case, the next 
trial was started after a t-nrin. interval follow
ing the termination o£ the CS. 

There was a standard CS-US temporal interval 
of 10 sec. maintained throughout all escape 
trials (the shock is the unconditioned stimulus). 
The lime interval between trials (between suc
cessive presentations of the CS) was kept constant 
at 3 min. The lalency of response was meas
ured for each trial and was defined as the time 
interval elapsing between the presentation of 
the CS and the occurrence of jumping over the 
barrier. The latency was measured by stop watch 
to I he nearest tenth of a second. 

If a dog jumped within less than 10 sec. fol
lowing the presentation of the CS, the gate was 
lowered to prevent retracing just as was the 
case in those trials on which the dog had a 
latency of over 10 see. and was shocked. IE a dog-
was moving toward the barrier at the end o£ 
Ihe 10-scc. interval after the CS, the shock was 
withheld until the dog stopped moving toward 
I he hairier. (This procedure was actually neces

sary on only 17 of 800 training trials.) 
An escape trial or shock trial is defined as a 

trial in which the dog is shocked before he 
jumps the barrier. An avoidance trial is defined 
as a trial in which he jumps the barrier without 
being shocked. Thus, with the exception of the 
very few trials in which shock was withheld 
when the animal was approaching the barrier 
at the end of 10 sec., all avoidance trials have 
a response latency of 10 sec. or less, whereas 
all escape trials have a latency of more I nan 
10 sec. 

Ten training trials were conducled in each 
experimental session. Each session was concluded 
with a jo-min. postlrial cooling-off period. Then 
Ihe animal was removed from the apparatus and 
returned to his home cage. 

Certain aspects of the maintenance schedules 
for the animals were left uncontrolled. While the 
dogs were fed once a day, and usually had water 
in their home cages, i t was true that sometimes 
they might be hungry and sometimes not hungry 
at the time of an experimental session. Usually 
the dogs were not thirsty. We believe that the 
variations in the maintenance schedule do not 
reflect themselves in our data on avoidance learn
ing motivated by intense electric shock. 

R e s u l t s 

1. Definition of Acquisition 

In avoidance learning it is very difficult 
to point out logically where the acquisi
tion phase ends and extinction begins. 
This is so because the delivery of the un
conditioned stimulus (shock) to the sub
ject is contingent upon the subject's 
aversive movements. Thus, if one con
siders the shock to be the reinforcing 
agent necessary for acquisition, one might 
argue that extinction of avoidance be
gins when the aversive movements are 
such that shock is avoided. However, in 
terms of the experimenter's own opera
tions, the acquisition-extinction distinc
tion is not as easy to define as one might 
think. Suppose a subject suffers a rever
sal; that is, after avoiding successfully 
for a few trials, he has a long latency and 
is shocked before he responds with aver
sive movements. Where, then, would 
extinction begin? Also, if one takes an 
anxiety-reduction point of departure, the 
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point at which acquisition ends and the 
extinction process begins is even more 
ambiguous. We cannot ascertain accu
rately at present whether or not anxiety 
reduction takes place after a given re
sponse on a given trial, so to define pres
ence or absence of reinforcement in those 
terms is not feasible. 

We have taken the stand that an arbi
trary criterion is probably the best we 
can do—one based on how many times 
the experimenter has not shocked the 
dog. For all animals, if no shocks have 
been received for 10 consecutive trials, 
the acquisition phase is over; the animal 
has met our criterion for avoidance learn
ing. And from then on, no matter what 
the dog happens to do in the presence 
of the signal, he wi l l never receive the 
shock. The state of affairs that defines 
the extinction procedure is thus the im
possibility of receiving a shock in either 
compartment, no matter how long the 
dog may delay jumping alter presenta
t ion of the CS. 

Despite such a definition of the onset 
of extinction, the response characteristics 
of our dog suggest that, in traumatic 

avoidance learning, rarely, i f ever, do we 
enter a true extinction phase, a sequence 
of trials where no reinforcement occurs. 
For this reason, we wi l l present be
havioral data for several trials beyond the 
point at which the 10 avoidances out of 
10 trials criterion has been met. I n a 
later paper, we shall discuss extinction 
characteristics at greater length, but i t 
should be clear here that we do not be
lieve that there is any strongly tenable 
distinction available at present which 
would enable us to separate acquisition 
procedure from extinction procedure in 
the case of traumatic avoidance learning. 

s. Latencies of Jumping Responses 

a. Beginning of training as anchor 
point. The mean reciprocal of latency 
for the 30 dogs is plotted for each trial in 
Figure 2. Note that a logarithmic ordi
nate is used; this is merely for conven
ience. The median reciprocal of latency 
for the 30 dogs is plotted for each trial 
in Figure 3. Notice that as the response 
latencies decrease, the logarithms of the 
reciprocals of response latency increase in 
magnitude. The right-hand ordinate 

10 20 30 40 50 
TRIALS OF TRAINING 

F10. s. Mean reciprocals of latency, t r ia l by t r ia l , 
for the 30 (logs. 

10 20 30 40 
TRIALS OF TRAINING 

Fto. 3. Median reciprocals of latency, t r ia l by 
t r ia l , for the 30 clogs. 
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Fio. 4. An individual acquisition curve for a 
fairly typical subject. Note the two long latencies 
after the criterion has been met, followed by 
gradually shortening latencies. 

translates the median reciprocals into the 
original latencies in seconds. For means, 
however, the right-hand ordinate is an 

Fir;. 5. An individual acquisition curve for a 
fairly typical subject. Note that the transition 
from escape responses lo avoidance responses is 
final and complete, with no reversals. Here is an 
instance of avoidance learning which is not a 
case of irregular or aperiodic reinforcement. 

approximation, since the antireciprocal 
of the mean reciprocals may not be the 
same as the mean raw latency. It may be 
convenient for the reader to interpret 
the graphs as indices of response strength, 
or response velocity. As response latencies 
decrease, response strength increases. 

We have found that the distribution 
of latencies on given trials in our experi
ment may be either bimodal, skewed, or 
normal, depending upon the phase of 
training. Therefore, ordinary techniques 
of data combination led to measures of 

Fig. G. An individual acquisition curve for a very 
slow learner. Note the large number of alterna
tions from escape to avoidance responses, from 
avoidances to escapes. 

central tendency which were definitely 
not representative of most of the indi
vidual animals in our experiment. In 
view of this we have selected a set of 
representative individual acquisition 
curves, Figures 4-9. 

In all of the graphs (Fig. 2-9), the 
horizontal line at 10 sec. (or at 10 on the 
scale of 1/latency X too) indicates the 
boundary between escape and avoidance. 
Above the horizontal line, the points in
dicate a latency of response to the con-
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d'Uioned stimulus alone, wi th no shock 
administered. Below the line, the points 
represent a latency of response to the 
US as well as to the CS. The distance that 
each point below the horizontal line lies 
from the horizontal line is the number 
of seconds of shock received while the 
animal was fail ing to get out of the "hot" 
compartment. These points represent 
escape or shock trials. 

10 20 30 40 50 60 
TRIALS 

100" 

Fig. 7. A n ind iv idua l acquisi t ion curve for a very 
gradual learner. 

The vertical arrows in Figures 2-9 in
dicate the trials on which the criterion of 
acquisition was reached (10 avoidances 
in a row). After the arrow has appeared, 
the dogs are under extinction rules—they 
cannot receive shock for latencies of re
sponse to the CS of 10 sec. or more. They 
are now "safe," no matter what their re
sponses are like, 

An examination of the six individual 
records (Fig. 4-9) would lead one to sus
pect that the function in Figure 3 is 
more representative of what actually 
occurred in our experiment than is the 
function in Figure 2. That is, combina-

20 JO 40 50 
TRIALS 

Fig. 8. An individual acquisition curve for a 
very sudden learner. Note (he plateau of escape 
or shock trials, suddenly followed by avoidance 
responses o£ regular, short latencies. 

l ion of data through use of means dis
torts our data more than wi th medians. 
This is very interesting on several counts. 
I f we had generalized solely from the 
graphs of individual performance, we 
would have described a trend more simi-
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Fig. g. A n ind iv idua l acquisi t ion curve lor a 
very sudden learner. Note the sudden transit ion 
to short-latency avoidance responses. 
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0 10 20 30 40 50 TRIALS OF TRAINING 

Vu;. io. Med ian reciprocals of latency for shock 
(escape) responses and avoidance responses con
sidered separately. Nole that the latency pla-
leau for shock responses is reached after (l ie 
first few trials, wh i le the latency plateau for the 
avoidance responses is reached more gradual ly. 
Nole also the absence of response latencies in (he 
lange between r, and io seconds. 

lar to that indicated by the medians of 
Figure 3. (This is what many physiolo
gists typically do, without resort to sta
tistical operations lor combining data.) 

An inspection of the individual acqui
sition curves reveals to some extent why 
the combined data, especially the means, 
are unrepresentative. First, the animals 
learn at different rates. In addition, there 
is a suggestion that we have a bimodal 
distribution of latencies because of a 
scarcity of latencies between 5 and 10 
sec. Finally, we felt that there was an 
over-all tendency for the animals to leant 
abruptly, and if this were true, together 
with the differential learning rates, then 
such a tendency would be obscured by 
combining data in conventional ways. 
Many of the methods of analysis which 
we shall present have been designed to 
clarify the extent to which this tendency 
to learn abruptly exists. If there is a 
strong tendency for our animals to learn 
abruptly, then the following should be 

true: («) There should be a sudden 
change from 100% escape responses to 
joo% avoidance responses; and (/;) the 
latency of response to the shock on escape 
trials should be approximately equal to 
the latency of response to the s igna l on 
the first avoidance trials—that is, there 
should be no gradual shortening of lat
encies in making the transition from 
escape reactions to avoidance reactions. 

Since the combination of latencies for 
escape and avoidance responses by dif
ferent animals on any given trial will 
give intermediate values for the means, 
it seemed reasonable to separate escape 
and avoidance responses. Such a pro
cedure is indicated for medians in Figure 
10. Both of these graphs show that escape 
latencies change very little after the first 
few trials. On the other hand, the avoid
ance latencies do not begin in the vicinity 
of 10 sec. and gradually diminish; rather, 
avoidance responses begin in the vicinity 
of 5 sec. and decrease gradually to an 
asymptote. 

In the first four trials, very few ani
mals avoided. From Trial 5 to 7 there was 
a considerable increase in the proportion 
of the animals avoiding (43% on Trial 5, 
37% on Trial 6, and 57% on Trial 7). 

'0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 IS 19 20 LATENCY IN SECONDS 

Fig. h . Cumulat ive frequency of occurrence 
curves p lot ted on probab i l i t y paper, showing the 
frequencies of occurrence of dif ferent response 
latencies at d i f fer ing numbers of tr ials. 
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Hence, at this point in learning, if most 
of the animals are making an abrupt 
change from relatively long latencies to 
relatively short ones without a gradual 
diminution of latency, then the distribu
tion of latencies on those trials should 
be bimodal. 

A convenient way of demonstrating the 
characteristics of several different fre
quency distributions on one graph is the 
use of cumulative frequency distribu
tions. Jf these are plotted on proba
bility paper, they clearly demonstrate 
the degree of departure from a nor
mal curve. (In such a graph a nor
mal distribution will yield a linear func
tion.) Figure 11 presents these curves for 
a selected sample of trials. For the first 
four trials, the frequency distributions of 
latencies are skewed, tending to pile up 
progressively at a latency of about 12 
sec. On Trial 5, along with a marked in
crease in the number of animals avoid
ing the shock, a striking change in the 
shape of the frequency distribution takes 
place. There is a sudden increase in the 
percentage of latencies in the s to 5-sec. 
range. At the same time, there is no in
crease in the percentage of latencies in 
the 5 to 10-sec. range. Those latencies 
greater than 10 sec. continue in their 
tendency to pile up at about 12 sec. This 
bimodality gradually disappears as the 
number of training trials increases, so 
that by Trial 15 we again find a skewed 
distribution, piling up now in the 3 to 
g-sec. range. This degree of skewness pro
gressively diminishes, as illustrated in the 
plots of Trials 30 and 60. 

A general, though not complete, de
scription of acquisition of avoidance in 
this experiment can be derived from com
bining the implications of Figures 10 
and 11. I t would go something as fol
lows: On the first four trials, most ani
mals are getting considerable shock but 

their response latencies are decreasing. 
On Trial 5, a number of the animals 
shift over to respond quickly to the signal 
alone, while the rest continue to receive 
the shock. Finally, all of the animals 
avoid with very short latencies. 

b. First avoidance trial as anchor 
point. Since the trial on which the first 
avoidance response occurs varies from 
animal to animal, combining the data 
on the basis of the number of trials of 
training obscures the characteristics of 
the first avoidance, as well as the re
sponses preceding and following it. 
Therefore, we constructed a new baseline 
which is defined as trials after the first 
avoidance, and we combined the data of 
all animals for each of these trials. 

When the escape latencies and avoid
ance latencies for trials after the first 
avoidance are unsegregated, as in Figure 
12, an acquisition curve is obtained which 
would lead one to believe that there is 
a gradual transition from long to short 
latencies and that there is a high fre
quency of response latencies in the 5 to 

•10 0 10 20 JO 
TMALS AFTER FIRST AVOlDANCF 

Fit:. 12. Acqu is i t i on of avoidance as represented 
by the med ian reciprocals of response latency 
for t r ia ls af ter the l i rs l avoidance response. 
Escapes (shock tr ials) and avoidances are com
bined in determining the medians. 
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Fk;. 13. A c q u i s i t i o n of avoidance as represented 
by m e d i a n reciprocals o£ response latency fo r 
t r ia ls a f ter the f irst avoidance response. No te 
tha t the shock t r ia ls a n d avoidance t r ia ls are 
treated separately. 

10-sec. range. This impression, however, 
would be erroneous. When the escape or 
shock responses are treated separately 
from the avoidance or nonshock responses 
(Fig. 13), the median latency of the iirst 
avoidance response is approximately 5 
sec. Thereafter, on successive trials fol
lowing the first avoidance response, the 
latency of escape responses remains fairly 
stable at about 12 sec, but the latency of 
avoidance responses progressively di
minishes. I t is interesting to note that 
alter an animal has made his first avoid
ance, he responds very quickly to shock. 
Immediately prior to the first avoidance 
the latency of the escape responses was 
stil l decreasing. 

The cumulative frequency distribu
tions for a selected sample of trials after 
the first avoidance are shown in Figure 
14. The first avoidance trial (o) seems 
to be a transitional tr ial. On the trials 
before the first avoidance, the distribu
tions are highly skewed, tending to pile 
up at a latency of about 12 sec. The trial 
after the first avoidance (+1), in contrast, 

shows a distinctly bimodal distribution 
of latencies. The distribution of latencies 
on the first avoidance trial is intermediate 
between the highly skewed type immedi
ately before the first avoidance and the 
definitely bimodal type immediately after 
the first avoidance tr ial. Thus, wi th the 
exception of the first avoidance trial, the 
trials immediately following those on 
which 100% of the animals were fail ing 
to avoid exhibited bimodal distributions. 
On these trials after the first avoidance, 
if an animal failed to avoid, he jumped 
very quickly when shocked, and if he 
made an avoidance response, he jumped 
very quickly to the signal alone. There 
arc very few responses in the 5 to 10-sec. 
range. Figure 14 shows this quite clearly. 

(•:. Last shock tr ial as anchor point. 
Since the number of trials needed to 
meet the criterion for acquisition of 
avoidance learning (10 consecutive 
avoidance responses) differed from ani-

0 1 
_i 1 1 1 u 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 1920 

LATENCY IN SECONDS 
Fig. i \ . Cumulative frequency distributions of 
latencies for various numbers of trials after the 
first avoidance response. The ordinate is on a 
probability scale. 

mal to animal, combining the data on 
the basis of the number of training trials 
obscures the characteristics of the trial on 
which the last shock was given, and those 
"cri ter ion" trials directly following it. 
Therefore, we constructed another base-
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l ine wh i ch is defined as tr ia ls af ter the 
last shock, and we comb ined the data for 
a l l animals l o r each of these tr ials. 

W h e n the latencies fo r a l l 30 animals 
for tr ials af ter the last shock are com
b ined , leaving escape and avoidance re
sponses un segregated, the acqu is i t ion 
curve for med ian response latencies fo r 
tr ials after the last shock is qu i te str ik
ing . (See F ig. 15.) W h e n the latencies for 
the shock and avoidance responses arc 
separated, we ob ta in the curves p l o t t e d 
i n F igure 16. T h e separated curves show 
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TRIALS AFTER LAST SHOCK 
Fig. 115. Acquisition of avoidance as represented 
by median latencies for trials after the last shock 
(escape) trial. The shock and avoidance responses 
have been combined in determining the me
dians. 

clearly that the latencies of the avoidance 
trials were gradually decreasing before 
the trial on which the last shock was 
given. This indicates that, despite the 
relatively abrupt appearance of quite 
short avoidance latencies, these latencies 
diminish progressively with increased 
number of training trials. Interestingly 
enough, the latencies of avoidance re
sponses after the last shock has been re
ceived by a l l animals cont inue to decrease 
i n an order ly manner , approach ing a 
med ian asymptote at approx imate ly 1.8 

-10 0 10 20 30 
TRIALS AFTER LAST SHOCK 

Fig. iG. Median reciprocals ol latency for trials 
after the last shock when the shock and avoid
ance responses arc separated. 

sec. As was the case for the other base
lines, the shock response latencies change 
little during those trials directly preced
ing the last shock trial. 

The cumulative frequency curves for 
a selected sample of trials after the last 
shock are shown in Figure 17. The trials 
immediately preceding the trial before 
the last shock show the familiar bimodal 
distributions. The frequency distribution 
for the trial before the last shock (—1), 
however, seems to be transitional in 

0 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 16 19 20 
LATENCY IN SECONDS 

Fig. 17. Cumulat ive frequency distr ibutions of 
latencies for different numbers of trials after 
the last shock t r ia l . 
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shape, i i i dial it is neither highly skewed 
nor bimodal in character. In contrast, the 
last shock tr ial (o) is definitely skewed 
with a pi l ing up of response latencies 
at 12 sec. The trial after the last 
shock (+ 1) appears to have the same type 
ol' frequency distribution as the last shock 
trial (o), but the median latency of the 
tr ial after the last shock is o. i sec. shorter 
than the median latency of the last shock 
trial. The fact that the magnitude ol the 
difference between these two medians ap
proximates the magnitude of the CS-US 
interval used in training is probably not 
accidental, and the significance of this 
(inding wi l l be discussed later. 

3. Sequential Patterns of Escapes and 
Avoidances 

In the section above we have discussed 
response latencies. I t should be pointed 

out that this has not been the accepted 
way of reporting the data of avoidance 
learning experiments (sec, lor example, 
Ilrogden, 2, 3). Usually the ordinate ol 
the learning curve has been in terms ol 
the percentage of avoidances in bfocks 
of trials ol arbitrary length, though there 
have been exceptions (see, for example, 
Mil ler, (>, 7). In our experiment, learning 
took place so rapidly that this method 
ol analyzing the data was not feasible. 
Neither was the Vincent curve technique 
feasible. Instead, it seemed more reason
able to supplement the latency data with 
an analysis ol sequential patterns of 
escape responses and avoidance re
sponses, without regard to latency magni
tudes within each class of responses. 

Before examining the specific sequen
tial patterns, an over-all summary ol oc
currences of escapes and avoidances for 

TABLE 1 
Pick Cent of Animals Avoiding ox Each Tr ia l , for A l l Thkkk Basklines 

Trial 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
0 

10 
T I 
12 
'3 
14 
15 
16 
I? 
18 
I9 
20 
25 
30 
35 
40 
45 
5° 

Trials of 
Training 

AT 

29 
30 
3° 
3° 
30 
3° 
30 
30 
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30 
30 
30 
30 
3° 
3° 
3° 
30 
30 
30 
3° 
3° 
30 
21 
2: 
14 
14 

0/ /o 

0.0 
TO.O 
IO.O 
T3-3 
43 • 3 
36.7 
56-7 
60.0 
6 ft. 7 
76.7 
73-3 
60.0 
90.0 
70.0 
SO. 7 
90.0 
90.0 
93 • 3 
96.7 

100.0 
96. 7 

100 .0 
100.0 
100.0 
100. 0 
100. 0 

Tria. 
First 

Trial 
No. 

— 1 
0 

+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ (> 
+ 7 
+ 8 
+9 

+ 10 
+ 11 
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+ 13 
+ 14 
+ 15 
+ 16 
+ 17 
+ 18 
+ 19 
+ 20 
+ 3° 

Is after (he 
Avoidance 

N 

3° 
3° 
30 
3° 
3° 
3° 
30 
30 
3° 
3° 
3° 
3° 
30 
3° 
3° 
30 
3° 
3° 
3° 
3° 
3° 
3° 
22 

0/ /o 

0.0 
100.0 
50.0 
66.7 
56-7 
73-3 
63-3 
66.7 
73-3 
80.0 
S.V 3 
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93 • 3 
96. 7 
96.7 
96.7 
96 . 7 

100.0 
100.0 
96.7 

100.0 
100.0 

'] 

Tr ia l 
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-T3 
—12 
— r 1 
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-9 
-8 
-7 
-6 
-5 
"4 
-3 
— 2 
— I 
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Last Shoe 

N 
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f7 
19 
20 
23 
26 
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30 
30 
30 
30 
30 
30 
30 
14 

(he 
k 

% 

23.1 
28.6 
18.8 
21.0 
25.0 
47-8 
34.6 
50.0 
43 • 3 
56-7 
56.7 
40.0 
66.7 

TOO.O 
I OO.O 
IOO. O 
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TABLE 2 
Relationships among Kscape and 

Avoidance Responses 

Relationship Mean Me
dian Range 

4.0 1-
N timber of escapes before 

first avoidance 4.5 
Number of escapes before 

second avoidance 6.5 6.0 2-14 
Number of trials of train

ing to and including the 
last shock 12.4 12.0 6-25 

Total number of shocks 
received 7.8 

Number of trials after first 
avoidance up to and in
cluding the last shock 6.8 6.5 0-19 

Number of shocks received 
after first avoidance re-

3.0 0-9 

7-o 4-13 

spouse 3.3 
Number of alternations of escapes and avoidances 

before meeting criterion 
of acquisition S-S 5-o 1-13 

the three types of baseline wi l l serve as 
orientation to the data. An examination 
of Table 1 wi l l reveal the general char
acteristics of the acquisition of avoidance 
without regard to response latency. 

The sequential patterns of escape and 
avoidance responses stand out more 
clearly if we measure the central tenden
cies for escapes and avoidances to occur 
in certain sequential positions, regardless 
of response latency characteristics. These 
central tendencies are shown in Table 2. 

I f we take the median sequential rela
tionship as representative of the "typi
cal" animal in our experiment, we arrive 
at the following sequential pattern: four 
successive escapes (shocks) on the first 
four trials of training; the first avoidance 
response on T r ia l 5; two escape and four 
avoidance responses distributed over 
Trials 6 through 11, wi th two alterna
tions of escapes and avoidance wi th in 
this sequence; the last shock appears on 
T r ia l 12, followed by 100% avoid
ance responses. This sequence pattern 
makes no reference to magnitudes of re
sponse latency wi th in the two classes of 
response. 

4. Amount of Shock Received 

Since the amount of shock received by 
a given animal (in seconds of shock) 
varied from animal to animal, depending 
upon many factors, i t seems important 
to assess its relevance to the behavioral 
aspects of individual animals. The total 
number of seconds ol shock varied from 
10.1 sec. to 454.9 sec, wi th a mean of 
93.5 sec. and a median of 56.8 sec. The 
first quartile of this distribution was 24.0 
sec, and the third quartile was 146.3 
sec. That the total seconds of shock re
ceived were related to sequential aspects 
of the course of acquisition is suggested 
by the fact that the total seconds of shock 
were negatively correlated with the num
ber of alternations of escapes and avoid
ances. The more shock an animal re
ceives, the less tendency there is for h im 
to be sequentially erratic. The correla
tions coefficient (rho) is —0.44. 

Most of the relationship between 
amount of shock received and number 
of alternations is due to shock received 
on those trials preceding the first avoid
ance response. The correlation of seconds 
of shock before the first avoidance with 
number of alternations is —0.38. The 
correlation between the number of shocks 
before the first avoidance and number of 
alternations is —0.42. While these corre
lations are low, they suggest that rela
tively large amounts of shock before the 
first avoidance tend to decrease sequen
tial variation during the trials following 
the first avoidance. Other correlations 
relating seconds of shock and number of 
shocks before the first avoidance to other 
aspects of acquisition were low, but they 
were consistent with the implications of 
the correlations cited above. 

5. Behavioral Observations 

In the protocols, we tried to record 
the following kinds of observations: (a) 
gross skeletal movements and vocaliza-
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lion; (b) position within the apparatus 
at selected points in time; (c) signs ol 
autonomic reactions, such as: salivation, 
defecation, urination, shivering, panting, 
pupillary changes, and respiratory rate; 
(d) anticipatory reactions, such as posi
tion shifts directly following presentation 
of the CS, and autonomic signs, vocali
zation, and skeletal movements directly 
following the CS. Clearly, such observa
tions give us little information about the 
events taking place in the nervous system 
or details about the animal's motivational 
state. However, it is possible that such 
observations may be related to the oc
currence or nonoccurrence of avoidance 
responses. In the present study, we arc 
especially interested in the possible rela
tionship between these behavioral ob
servations and the occurrence of the first 
avoidance response and the last shock 
response. 

The animals' responses to the uncon
ditioned stimulus (subtetanizing shock) 
were quite uniform. (A description of 
these responses was given in the introduc
tion.) However, it was still possible for 
the experimenters to rank the animals in 
order of intensity of reaction to the 
shock. This ranking procedure was car
ried out in an arbitrary fashion by assign-

TABLE 3 
Classification of Emotional Symptoms and 

Weights Used in Computing Tire 
Emotional Indf.x 

Emotional Behavior Weight 

Urination 
Defecation, breaking wind 
Salivation, drooling 
Yelping, shrieking 
Attacking apparatus, clawing at it 
Shivering, shaking, trembling 
Pupillary dilatation 
Whining 
Posturing 
Restlessness, agitation 
Barking 
Panting 
Scrambling on grid bars 

ing weights to the occurrence ol specific 
emotional signs. The signs which were 
recorded in the protocols, and the weights 
which were assigned to each, are listed 
in Table 3. Using this scale, an emotion
ality score could be computed for each 
dog, and this score could be then cor
related with other observations and 
measures derived from the data. 

The results of the analysis of emotional 
reactions were highly instructive. The 
mean trial on which the first anticipatory 
emotional signs occurred was 3.6. It will 
be remembered that the trial on which 
the first avoidance response occurred, as 
listed in Table 2, was 5.5 (a mean value 
of 4.5 shock trials before the occurrence 
of the first avoidance response). Thus, 
on the average, the dogs tended to ex
hibit some type of overt emotional re
action to the CS on a trial approximately 
two trials before the trial on which the 
lirst instrumental avoidance response to 
the CS occurred. It should be emphasized 
that the analysis showed that the antici
patory emotional signs were predomi
nantly skeletal rather than visceral in 
nature: symptoms such as restlessness and 
agitation, whining and barking, and, in 
several dogs, shying away from the gate 
and retreating to the rear of the com
partment. There is great likelihood that 
many anticipatory visceral reactions were 
unobservable without instrumentation. 
Since the raising of the gate signalled the 
oncoming shock, it is not surprising that 
some animals retreated from it; in a few 
cases, primitive "perceptual defense" was 
observed when a dog would shy away 
from the gate and hide his head in a 
corner of the compartment so that the 
visual stimuli from the open gate were 
effectively shut out. 

Anticipatory signs in the presence of 
the CS tended to be more obvious in the 
fast learners who received relatively few 
shocks. The correlation coefficient for the 



TRAUMATIC AVOIDANCE LEARNING 111 

relationship between the number of 
shocks before the first avoidance response 
and the emotionality score was —0.39. 
This might indicate that the more upset 
a dog appears to be (in the judgment of 
the experimenters) during the first few 
trials of training, the quicker w i l l the 
first avoidance response appear. This 
could be interpreted to mean that there 
is a tendency for the more frightened 
dogs to learn more quickly. However, the 
correlation between the emotionality 
score and seconds of shock received be
fore the first avoidance was only —0.16. 
While the difference between the rho of 
— 0.39 and —0.1G was not significant, i t 
is possible that the frequency of shocks 
is not the same as seconds of shock re
ceived with regard to psychological sig
nificance. 

In general, analysis of the emotionality 
scores both before and after the dogs 
reached the criterion for learning (ten 
avoidance responses in 10 trials) reveals 
that the dogs were more upset before 
the criterion was met than they were 
afterward. But i t should be emphasized 
that several of the dogs remained in an 
extremely agitated state after they were 
regularly avoiding the shock. 

The protocols contained a brief de
scription of the behavior of the animals 
during the g-min. interval between trials. 
There was a strong tendency for stereo
typing to develop. For example, immedi
ately after jumping a dog might position 
himself in a specific part of the appa
ratus, facing his body and head in a fixed 
direction, and he might maintain this 
position unt i l the next presentation of 
the CS. In opposite compartments of the 
apparatus, such stereotyped behavior 
would often be symmetrical or a mirror-
image. When such a degree of stereo
typing was observed, i t was usual to find 
that many previously exhibited emo
tional signs were no longer evident. 

Discussion 

We believe that the data of this ex
periment are most efficiently discussed 
wi th in the framework of a two-process 
learning theory. The theoretical writings 
of Skinner (15, 16), Schlosberg (13), and 
Mowrer (8, 9) are prominent in the de
velopment of our own point of view. 
We assume that in the establishment of 
avoidance learning two processes are op
erative: (a) the process of classical con
dit ioning governed by the principle of 
stimulus contiguity, and (fo) the process 
of trial-and-error learning governed by 
the S-R reinforcement principles. 

The classical conditioning' component is re
sponsible for the appearance of emotional 
responses elicited by the conditioned stimulus. 
Some of the attributes of the original uncondi
tioned response to the noxious stimulus come 
under the control of the once-neutral CS. The 
animal then appears to be emotionally upset or 
anxious, exhibiting a wide v̂ariety of reactions 
that include both skeletal and visceral compon
ents. We do not follow Mowrer's relegation of 
autonomic reactions to classical conditioning 
and skeletal responses to trial-and-crror learning. 
Rather, we adhere more closely to Schlosberg's 
conception that diffuse conditioned emotional 
responses may develop under conditions of 
stimulus contiguity. These classically conditioned 
responses give rise to a stimulus pattern having 
drive properties. It is this stimulus pattern to 
which Mowrer (8) and Miller (6) refer in de
scribing anxiety as an acquired drive. 

The reinforcement of learned instrumental 
avoidance responses comes about through drive 
reduction. Early in the learning process when 
the animal is escaping from shock, the instru
mental act removes the US, as well as the CS. 
Drive reduction then consists of reduction in the 
intensity of both pain and emotional upset. 
Later, when the animal is avoiding the shock, 
drive reduction consists of reducing the intensity 
of the emotional upset by removing the CS. 

Our formulation of a two-process theory en
ables one to explain without further assump
tions: (a) the development of conditional emo
tional responses during the course of avoidance 
training, and (b) the maintenance of avoidance 
responses once they have occurred. However, the 
mechanism whereby the animal makes (he transi
tion from escape to avoidance behavior is usually 
neglected in theoretical accounts of avoidance 
learning. 

With repetition of the CS-US sequence (during 
the escape phase), the emotional reaction to the 
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CS increases in amplitude or intensity. Thus, 
the response pattern to the CS will gradually 
approximate more closely the emotional response 
to the US, and the response-produced drive 
stimulus pattern which follows the CS will grad
ually approximate more closely the response-
produced drive stimulus pattern which follows 
the US. During the escape phase the instru
mental act has consistently taken place in the 
presence ol a stimulus pattern composed of the 
CS, US, and emotional upset. When the CS will 
elicit the same sort of emotional upset, the 
instrumental act will tend to take place even 
though the US has nol occurred. Presumably 
the stimulus generalization principle wil l ac
count for this phenomenon. 

The animal which previously responded in-
strumentally to CS, US, and upset now responds 
instrumcntally to CS and upset. Thus a two-
process theory will explain the occurrence of a 
transition from escape to avoidance responses. 

However, whether the transition will be abrupt 
or gradual is not derivable from such a theory. 
Nor, indeed, are such predictions possible on the 
basis of cognitive theory, S-R reinforcement 
theory, or S-R contiguity theory. The degree of 
abruptness of avoidance learning can be defined 
in several ways, but all such definitions seem 
to fall into two classes: (a) those (hat characterize 
the rate of change of latency of the instrumental 
responses, and (b) those that characterize the rate 
of change from 100% escape responses to 100% 
avoidance (sequential pattern). 

[f is interesting that a two-process theory al
lows a prediction about the magnitude of latency 
of the fust avoidance response while not making 
a direct prediction about abruptness of latency 
change. Other theories do not seem to lend 
themselves to making even so limited a predic
tion. If, as we argued above, the first avoidance 
response appears as a reaction to the stimulus 
pattern which accompanies the emotional upset, 
then the latency of the instrumental response 
will be the summation of two quantities. The 
first quantity will be the lime between the 
presentation of the CS and the appearance of 
I lie conditioned emotional response. This latency 
quantity will presumably be inversely correlated 
with the level of intensity of the conditioned 
emotional response (1, 12, 20). With a fairly 
high level of emotional intensity we can reason
ably expect a latency ol about 1.5-8.5 sec. The 
second latency quantity is the characteristic time 
required tor performing the instrumental act. 
This can be estimated from the latency of escape 
responses. In our data the median latency for 
(he trial before the first avoidance was 12.6 sec, 
indicating that the instrumental response re
quired 2.6 sec. following' the onset ol ihe shock. 
Adding the two quantities together gives an ex
pected range from ,\.\ to 5.1 sec. for the total 

latency of the first avoidance response. The ac
tual median latency of (he first avoidance re
sponse was 5.1 sec. 

It is interesting to note that whether or not 
this transition from the escape latency to the 
avoidance latency is judged to be abrupt de
pends on the magnitude of the CS-US interval. 
If the magnitude of the latency of the first 
avoidance is predetermined by the two processes 
described above, then with a long CS-US interval 
the rate of change of latency will seem great 
on the first avoidance trial. If, however, the CS-
US interval is relatively short (for example, if it 
had been 5 sec. in our experiment), the transi
tion from escape to avoidance will seem to be 
characterized by a small change in latency. These 
theoretical considerations point up the im
portance of carrying out experiments systemati
cally varying the CS-US interval in avoidance 
learning. 

It is to be expected that fluctuations in the 
physiological state of the animal will affect 
the intensity of the conditioned emotional re
sponse and stimulus pattern. Such changes in 
intensity will be reflected in fluctuations in the 
latency of the instrumental response. Then, too, 
owing to changes in orientation of the animal 
in the apparatus, the degree of effective expo
sure to the CS will vary somewhat from trial 
to trial. The time mechanically necessary for the 
animal to get over the barrier will also vary 
with orientation in the apparatus. These fluctu
ations associated with orientation will be greater 
in the early stages of training before relatively 
stereotyped behavior in the interval between 
trials has developed. 

If there is fluctuation in latency, this may 
produce reversals from avoidance to escape. Such 
reversals will lead to additional reinforcement 
of the instrumental act due to reduction of 
anxiety and pain. Therefore, when the next 
avoidance response does occur, its latency should 
be shorter than that of the first avoidance re
sponse. Also, the animal may show a lowering 
of latency associated with adjustments in orien
tation in the apparatus and increased proficiency 
in making the instrumental response. In our ex
periment, the median latency for the second 
avoidance trial was 4.1 sec, a full second shorter 
than that for the first avoidance trial. 

With repeated reinforcement due to anxiety 
reduction on avoidance trials, we would expect 
(hat the latency of the instrumental act should 
decrease gradually even after no more shocks 
are being administered. Our data on trials after 
the last shock bear out this expectation. The me
dian latency for the first five trials after the 
last shock was 3.1 sec The median latency for 
Trials sjG-ijo after (he lasl shock was 2.1 sec. 
It is interesting to note that on the first five 
trials after the firs! avoidance response, I lie 
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median lalcncy for escape responses, when they 
did occur, was 12.1 sec. Thus, the instrumental 
response component, at a comparable level of 
training, is exactly the same (2.1 sec.) no matter 
whether the response is elicited by the CS or 
by the US. When the instrumental response is 
elicited at tliis time by the CS, it can no longer 
be argued that a conditioned emotional reaction 
is operative in eliciting the instrumental re
sponse. This can be deduced because the in
strumental act occurs before, or simultaneously 
with, any emotional reactions elicited by the 
CS. When this occurs, it appears that the animal 
is acting cognitively. 

The reversals from avoidance to escape, or 
from escape to avoidance appear to be an all-or-
none phenomenon, as though the control of the 
instrumental component were switching back 
and forth from the CS to the US. The median 
shift of latency from the last shock trial to the 
lirst trial after the last shock (first criterion 
trial, -\-\) was 9.1 sec, and an all-or-none con
ception would require this difference to be the 
magnitude of the CS-US interval, or 10.o sec. 
The difference between 10 see. and g.t sec. in 
this case is, however, not statistically significant. 
Here again, the carrying out of an experiment 
which systematically varies the CS-US interval 
from group to group appears to have strategic 
importance. For example, using the experimental 
procedures which produced our data, if the CS-
US interval were ao sec. instead of 10 sec, then 
the shift in latency from the last shock trial 
to the subsequent trial should be 20 sec. The 
first avoidance trial should exhibit a latency of 
about 5 sec., decreasing gradually to a latency of 
about a sec. at 30 trials following the last shock 
trial. 

The theoretical significance of the "switching 
phenomenon" is hard to assess. Most cases of 
classical conditioning (see 1, 4, 5, 20) which seem 
to fit a stimulus-substitution paradigm are char
acterized by gradual growth in the magnitude 
of the CR. If the switching phenomenon is a 
special case of a stimulus substitution process, 
then under what conditions does it occur? Cog
nitive theorists might interpret the switching 
phenomenon as an example of insight. But, then, 
why do we sec reversion to escape reactions after 
the animal has demonstrated his capacity to 
avoid the shock? An S-R reinforcement or S-R 
contiguity interpretation might emphasize the 
role of competing responses in accounting for the 
data; such theories might argue that the experi
mental situation, and especially the US, tends to 
elicit responses which may be incompatible with 
the instrumental avoidance response. Such an 
interpretation would indeed account for plateaus 
in the learning process, but would not lead 
to a deduction of the switching phenomenon. 
As a matter of fact, response incompatibility 

might suggest the occurrence of a plateau at in
termediate latencies in our experiment. Such was 
not the case in our data. In short, we do not 
feel that a fully adequate theoretical explana
tion of such findings is available at present. 

An examination of the sequential pattern of 
escape and avoidance responses reveals that three 
animals switched from 100% escape responses 
to 100% avoidance responses without a reversal. 
Seven animals had only one reversal and eight 
animals had only two reversals. Sheffield and 
Teinmer (14) have argued that random or 
aperiodic reinforcement schedules are charac
teristic of avoidance training. They have ex
plained the relatively slow course of extinction 
of avoidance responses in terms of the random 
pattern. However, our data indicate that such 
a pattern is not necessary in the normal course 
of avoidance learning; and, indeed, a fairly ex
act analysis of the actual sequential patterns 
is necessary in interpreting avoidance data. The 
fact that some animals can learn to avoid with 
the same schedule of reinforcement with the 
US as that used in escape training needs to be 
emphasized in theories which try to account for 
the difference between escape and avoidance 
learning. 

The descriptive protocols produced some in
teresting relationships. Despite the incomplete
ness of the emotionality data, certain strong 
tendencies stood out, and they pose some spe
cial problems for theories of avoidance learn
ing. It will be remembered that, on the average, 
the first overt emotional reaction to the CS oc
curred approximately two trials before the ap
pearance of the first avoidance response. Mow-
rer (8, 10) has reported a similar finding, and 
both his observations and ours are compatible 
with a two-process theory. This relationship be
tween the occurrence of conditioned emotional 
responses and the appearance of instrumental 
behavior is worthy of more study. While a two-
process theory accounts for the development of 
classically conditioned emotional responses, and 
for the development of instrumental acts re
inforced by drive reduction, the interrelation
ships between the two processes are not worked 
out. It is perfectly conceivable that there is a 
great deal of independence between the two 
processes under some conditions. An animal 
might become upset at a signal which had 
been associated with shock, but because the in
strumental response which might eliminate the 
signal may be low in the response hierarchy, the 
animal may shift from ritual act to ritual act with
out developing any strong instrumental behavior. 
Furthermore, the response hierarchy can vary 
with differing external environmental conditions 
as well as differing internal emotional or drive 
conditions. Internal emotional conditions which 
are not directly atousable by the CS itself, but 
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which arc long-lasting and a function of the 
total situation, can determine the response hier
archy so that the act which might eliminate 
the signal may have either a low or high 
probability of being emitted. In avoidance con
ditioning, we have argued, there is a close in
terrelationship between the two processes, a re
lationship mediated by the assumption that con
ditioned emotional reactions have drive proper
ties. But the determinants of the extent of this 
relationship have not been studied systemati
cally. Our data reveal that the observer's pre
diction of the occurrence of the first avoidance 
is aided by the data on anticipatory emotional 
responses recorded in the protocols. The observer 
is also aided in his predictions by knowledge 
about the instrumental response as measured by 
the latency of escape; the shorter the escape 
response latencies, the greater is the likelihood 
of a shift to avoidance. 

Another indication that the occurrence of 
emotional reactions is related to the learning 
of avoidance is the relationship between the emo
tionality scores and the sequential pattern. The 
correlation of —0.39 between the emotionality 
index and the number of shocks before the first 
avoidance suggests that, other things being equal, 
with greater emotional upset the animals make 
the instrumental response of avoidance sooner. 
However, there is no relationship (rho — —o.ofi) 
between emotionality and the total number of 
trials to meet the learning criterion of ten 
successive avoidances. Explaining such a finding-
is extremely difficult because several partial re
lationships seem to be operating in opposite di
rections. For example, while the most upset 
animals require the fewest shocks before the 
first avoidance, those animals receiving the few
est shocks in early trials tend to alternate be
tween escape and avoidance. Thus, the most up
set animals, receiving the least shock in early 
trials, should alternate more alter the first avoid
ance. That the trend is in this direction is in
dicated by a rho of +0.27 between the emo
tionality index and the number of alternations 
between escape and avoidance. 

Although a number of very general theoretical 
problems have been introduced to this discus
sion, we wish to emphasize that the particular 
conditions under which our experiment was car
ried out dictated, of necessity, the direction that 
the discussion took. It should be remembered 
that our animals were exposed to the following 
important conditions: (a) a highly traumatic 
unconditioned stimulus, (b) a CS-US interval 
of 10 sec, (c) a relatively difficult instrumental 
act in jumping over a high barrier, (d) a shuttle 
sequence which required the animals to return 
to the same compartment on alternate trials, (e) 
a CS which remained present until the instru
mental act took place, and (/) the subjects were 

mongrel dogs. The results were a function of 
the experimental procedures, and the theory 
which seemed to fit our results best may prove 
to be inadequate under other conditions. Many 
variations of the conditions above will be in
volved in subsequent tests of the generality of 
both our findings and the theory we used to 
account for them. The procedures we did use 
produced behavioral data which posed challeng
ing problems for theories of learning, and many 
new experiments were suggested in the course 
of considering these problems. 

Summary 

An experiment in traumatic avoidance 
learning is reported in which dogs were 
trained to avoid a just-subtetanizing 
shock by responding to a signal which 
preceded the shock by a period of 10 
seconds. A shuttle-box jumping response 
was reinforced as the instrumental avoid
ance reaction. The dogs received ten 
trials per day wi th a 3-min. interval be
tween trials. 

The results can be stated briefly: (1) 
During the escape phase of learning, 
when the animals were receiving shocks 
because they were not "anticipating," the 
latency of the jumping response de
creased rapidly and did not change sig
nificantly after the third trial. (2) The 
first avoidance response, a response to the 
signal having a latency of less than to 
seconds, appeared (on the average) on the 
fifth tr ial ; i t was preceded at about the 
third trial by the appearance of condi
tioned emotional reaction to the signal. 
(3) The latency of the first avoidance 
response represented an abrupt decrease 
from the escape reaction latencies pre
ceding it. (4) After the first avoidance 
tr ial the latency of avoidance responses 
continued to decrease in an orderly man
ner, while the latencies of the escape 
reactions did not change. (5) The latency 
of avoidance reactions continued to de
crease after the trial on which the last 
shock was received. (6) The difference in 
latency between the last shock trial and 
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ttie avoidance t r ia l f o l l ow ing i t was 9.1 
seconds, approx imate ly the magni tude of 
the CS-US interval . (7) T h e sequential 
patterns ol escape and avoidance reac
tions showed that some dogs make a 
complete change f rom 100% escapes to 
100% avoidances w i t h o u t reversal. (8) 
Relat ively large amounts of shock re
ceived d u r i n g die first few tr ials tended 
to decrease the number of reversals f rom 
avoidance to escape on the tr ials fo l low
ing the first avoidance response. (9) 
Stereotyping of behavior was noted in 
con junc t ion w i t h decrease in emot ional 

reactions. 
T h e data ol this exper iment were ana

lyzed, w i t h the aid o l several new tech
niques lor representing the course of 
change of latencies and the characteristic 
sequential patterns of escape and avoid
ance responses. These techniques helped 
to some extent in presenting data on 
abrup t changes in behavior. 

T h e results were discussed w i t h i n the 
f ramework of a two-process theory ol 
learn ing. Several inadequacies in current 
learning theories were revealed i n t ry ing 
10 exp la in our f indings. 
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