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Dissimilarity of mechanisms for evocation of 
escape and avoidance responding in dogs 
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Untversity of Minnesota, Minneapolis, Minnesota 55455 

Two groups of dogs were compared on the ability of an aversive. Pavlovian CS t? .evoke a 
negatively reinforced instrumental response. For one group, the mstru.mental trammg was 
avoidance; for the other, escape. When presented alone, the CS evoked the mstrumental response 
only from the avoidance group. Failure of the CS to evoke the response from the escape group 
poses difficulties for theories which characterize the initiation of avoidance responses as 
"escapes" from CS. 

Most generalized two-process theories of avoid
ance behavior are derived from analyses of discriminat
ed, discrete trial avoidance acquisition under the 
method of emergence (Solomon & Brush, 1956). In 
such a procedure, if the subject fails to avoid, it must 
(can) escape from the aversive US. These theories assert 
that on early trials two things are learned con
currently: (a) the animal learns an instrumental 
response which is reinforced by termination of the 
noxious US, and (b) an anticipatory conditioned 
response (CR, commonly called "fear") is con
ditioned to the So through imbedded "Pavlovian" 
pairings of the So and US. The CR is thought to be 
a fractional anticipatory component of the response 
to the original US. Thus, on later trials, this antici
patory CR itself comes to evoke the instrumental 
response because the CR has stimulus and motiva
tional properties similar to those of the US. Because 
this evoked response occurs before the US, the US 
is avoided. Of importance for the present experiment 
is the assumption that the mechanism whereby these 
avoidance responses are evoked by the SO-elicited 
CR is closely related to the mechanism whereby 
escape responses are evoked by the US; Kimble (1961) 
Miller (1935), Schoenfeld (1950), and others con~ 
cisely captured this common conceptualization in 
their discussions of avoidance-response evocation 
by referring to the avoidance response a~ an escape 
from the so, or the SO-elicited fractional antici
patory pain, or "fear" CR. 

May (1948) performed an experiment which has 
become the textbook prototype (see Kimble, 1961) 
for demonstrating the two subprocesses presumed 
to be taking place in the development of avoidance 
(cf. Mowrer, 1947). May's experiment had three 
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phases. In the first phase, rats were taught to shuttle 
across a barrier to escape shock; no warning stimulus 
was utilized. In the second, an experimental group 
received Pavlovian pairings of a buzzer and shock 
while confined to one side of the shuttlebox; control 
groups were not given such buzzer-shock pairings. 
And finally, in the shuttlebox, test presentations of 
the buzzer were given. Most of the experimental 
animals responded to the buzzer by crossing the 
barrier, whereas few of the control group responded. 
The essence of May's interpretation of his results 
was that the CS had come to evoke the same neural 
consequences as the US, bllt to a lesser degree. 
During test trials, this CS-elicited internal reaction, 
being similar to the one evoked by the shock, re
sulted in responding similar to that which had been 
learned to the shock. 

This kind of two-process explanation for avoidance 
responses can be referred to as the "generalization 
through common elements" position. "Common 
elements" explanations of avoidance behavior have 
broad acceptance. However, there is evidence to 
suggest that the mechanisms underlying the escape 
and avoidance responses are not this closely related. 
For example, Lord, King, and Pfister (1976) recently 
reported that chronic peripheral sympathectomy 
in mature rats impaired escape behavior but not 
avoidance behavior (Experiment 2 vs. Experiment 5). 
Furthermore, Bolles (1969) and Bolles, Stokes, and 
Younger (1966) have shown that the emergence 
of avoidance responses is not necessarily facilitated 
when the avoidance and escape responses are topo
graphically identical, as compared to when they are 
different. Indeed, Zielinsky and Soltysik (1964) 
have provided evidence that prior escape training 
may impair subsequent acquisition of the same 
behavior as an avoidance response. Finally, Fonberg 
(1962) showed that, after an avoidance response 
was established to an SO paired with a very 
brief duration US (which could therefore not be 
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escaped), prolonged presentations of the US alone 
would not evoke that response. 

Each of these experimental outcomes is incon
gruent with expectations based upon the concept 
of a common response-evoking mechanism for 
a voidance and escape responses which would predict 
positive transfer. We believe this indicates that the 
SD does not have response-evoking properties 
(acquired through "Pavlovian" conditioning) highly 
similar to those of the US. 

The only strong data providing support for the 
"'common elements" are from May's 1948 experi
ment. A careful reexamination of that experiment 
suggests a possible confounding. In that experiment, 
the immediate consequences of intertrial responses 
were to postpone presentations of the next scheduled 
shock; thus, intertrial responses were functionally 
equivalent to avoidance responses (cf. Sidman, 1953). 
Therefore, May's purported demonstration of trans
ferred control by a shock-paired CS over a pre
viously trained instrumental escape response may 
actually have been control over an avoidance re
sponse, a well-known phenomenon (e.g., Rescoria 
& Solomon, 1967; Solomon & Turner, 1962). Indeed, 
Rescorla and LoLordo (1965) have shown explicitly 
that a shock-paired CS will elicit a separately estab
lished Sidman avoidance response. 

The purpose of the present experiment was to see 
if the response evocation by a CS for shock (transfer 
of control) reported by May (1948) would result 
when procedures were used which would insure that 
the escape response did not also function as an avoid
ance. A secondary purpose was to compare the 
amount of transfer of control of an escape re
s.ponse with that of an equally practiced explicitly 
trained avoidance response. If the response-evoking 
mechanisms of escape and avoidance responses are 
highly similar, similar transfer of control of the 
respective responses to the Pavlovian CSs should be 
observed in testing. However, if the transfer of 
control observed by May was an artifact of the un
recognized avoidance contingency, then rather poor 
transfer of control, if any, would be expected in the 
escape-trained group. 

METHOD 
Subjects 

Eighteen experimentally naive adult mongrel dogs, 38-48 cm 
lall at the shoulder, with full-ration body weights at 12-13 kg, 
,md obtained from the University of Minnesota Animal Hospital, 
';erved as subjects. They were maintained on a free food and 
water diet. During the course of the experiment, six dogs were 
discarded because of health or apparatus failure. This left two 
groups of six dogs each. 

Apparatus 
Ali phases were carried out in a two-way shuttlebox with two 

black compartments separated by an adjustable barrier and a 

removable gate which could completely isolate the two com
partments. Each compartment was 1.4 x 0.6 x 1.0 m and had 
ceilings made of hardware cloth. Above the hardware cloth 
ceiling of each compartment were mounted a 7.5-W lamp, a 
150-W lamp, and a speaker. Turning off of the 150-W lamp 
was used to provide a visual "gnal (SD). The auditory CS slImuli 
were 200- and 2,900-Hz square-wave tones at 15 dB above the 
continuous 70-dB white-nOIse background. A one-way mIrror, 
mounted in the front of each chamber, permitted continuous 
observation. The US was a 4.5-mA electrIc shock admmistered 
through a grid floor LOmlStmg of 3.2-cm aiummum bars 
placed 1.6 cm apart A commutator shifted the polanty pattern 
of the bars 6 tlmes/I,ec. latencies of bamer JumpIng response 
were measured from signal omet to the nearest .1 sec using a 
timer controlled by two photocell relays in each compartment. 
In all phases, stimulus duration and contingenCies were con
trolled by automatic rday CIrcuitry located in another room 

Treatments 
Training for the twO groups differed only m the first phase 

of three successive phases. In Phal>e I, one group received discrete 
tnal shock-escape traming (escape group); the other received 
discrete trial shock-aVOidance tra1l1111g (aVOidance group). Phase II 
for both groups was dlscnm1l1atIve defensive Pavlovian condl
tlOnll1g With the auditory CSs and shock US Phase II[ for both 
groups consisted of discrete tnal test presentatIon' in the ,huttle
box of all three stImulI used III the prevIOus phases; shock "as not 
admll1lstered III thiS final phase All sessions began" 11 h a 5-mln 
penod of adaptation to the apparatus 

Instrumental Training-Phase I 
Avoidance group. [n the a\oldance group, each subject was 

given discrete tnal Instrumental a\oldance training. A trial was 
initiated by the omet of the \lsual SD. If the dog jumped within 
10 sec, the SD was term1l1ated and no shock was presented; if it 
failed to respond WithIn 10 sec, shock came on and remained 
on until it hurdled the barrier. If no response occurred within 
60 sec, the trial automatically terminated. Upon tnal termination, 
tbe gate was lowered Isolat1l1g the dog Within one compartment 
of the shuttlebox. 

Escape group The details of the ImtrumenIal escape tra1l1111g 
are of critical Importance. Each trial "as Il1ItIated "lIh the \"ual 
SD, but its present all on "as wnu!laneous wllh the omet of the 
shock. That Ii> , the Sll did not Slgndl ,holk omel, rdther, 11 \la, 
presented concurrently ,,·th thc ,hod to equate the t"o groups 
on the number of \ "ual ,,,mulus presentatIOns III Phase I. 
The so and ,hock were bOlh terminated by either a shuttle 
response or the lapse of 60 sec. Upon termmation of the trial, 
the gate was completely lowered, thereby isolating the dog Within 
one compartment. 

Each subject received 90 m,trumental trall1111g trials distnbuted 
over 4 days, With 22, 23, 22, and 23 trials per trainll1g sessIOn. 
(Because of a programming difficulty, the 90 trials were dlstnbuted 
over 8 days for one dog.) Overall, the avoidance group averaged 
68070 avoidances With 91070 on the last day; the escape group 
averaged 95070 escape wah 100 070 on the last day. 

For both group,>, time between each tnal was diVided 1I1tO two 
distinct sequential periOds: an isolatIOn period and an II1tertnal 
interval. During the IsolatIOn penod, the subjects were pre
vented from crossll1g the barner, dunng the Ifltertflal interval, the 
subjects could cross the bamer (lTR). 

The penod of Isolation wa'> of vanable duratIon ranging from 
a maximum of 120 sec, at the ,tart of each day of tra1l1lflg, to a 
pos,ible minimum of 10 sec. The length of the Isolation penod 
was a function of the number of responses, If any, dunng the 
preceding 1I1tertrial 1I1terval (IT!). If zero ITRs occurred dunng 
the prevlOU> IT!, the isolation penod of the f()!!()h'lfl~ Inal was 
decreased according to a preestablished schedule of decrease'> 
(30, 30, 30. 10, 10 sec) ReCiprocal". {t .[-'1 tTl, h:curred dUrIng 
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the previous In, the isolation period of the following trial was 
increased according to the same schedule. The mean duration of 
isolation was approximately 55 sec. It is important to note that, in 
contrast to May's experiment, ITRs here did not affect the time 
of occurrence of the next scheduled trial, but only the length 
of isolation subsequent to the next trial. Bolles and Popp (1964) 
have shown that such an arrangement will not support respond
ing. Therefore, no meaningful avoidance contingency was present 
here as there was in the May experiment. 

The intertrial interval was determined by a variable time 3-min 
schedule (VT 3-min). The first 30 sec of this interval entailed 
raising the gate approximately 28 cm above the fixed barrier. 
This permitted the dog to cross over the barrier, but only with 
some difficulty. After this, the gate was fully withdrawn until 
initiation of the next trial. 

The reason for using this complicated schedule, involving 
isolation which prevented responding and partial gate withdrawal 
which retarded responding, was to maintain in both groups a 
low frequency of ITRs which might confound our response 
measurements in testing. In this, the procedure was quite success
ful. The two groups did not differ in total ITRs per In over all 
90 trials (Mann-Whitney U = IS, p ~ .70) or on the last day 
of traming (U = 14, p ~ .60). The overall mean number of 
ITRs per In on the last day was only .69, despite the fact that 
some dogs had a strong preference for one side of the shuttlebox. 

Pavlovian Conditioning-Phase II 
Two discriminative Pavlovian conditioning sessions were given 

to each dog on consecutive days. During each conditioning session, 
the dog was confined to one side of the shuttlebox and could neither 
escape nor avoid. The compartment in which the dog was confined 
on the first day of conditioning was determined randomly wIth 
conditioning pn the second day performed in the other compart
ment of the shuttlebox. Each Pavlovian conditioning session con
sisted of 30 trials, IS to each auditory stimulus (CS +, CS - ), 
presented in a mixed counterbalanced order. The CS + tone was 
presented for 10 sec followed by a .5-sec shock, with the CS + 
and the US terminating together. The CS - lOne was presented 
alone for 10 sec and was never followed by shock. The intertrial 
interval was determined by a variable time 120-sec schedule. 
The choice of tone as CS + was counterbalanced within each 
group. 

Transfer Tests-Phase III 
The Pavlovian stimuli and the SD were tested for their ability 

10 evoke the previously trained escape or avoidance response. 
Three days of these transfer of control tests were conducted 
lfi the shuttlebox with the Isolation gate removed. There were 
24 nonreinforced test trials on each day, eight to each stimulus 
(SD, CS +, CS -) presented in a mixed counterbalanced order 
(SD, SD, CS-, CS+, CS-, CS+, SD, CS+, CS+, CS-, 
CS-, SD, CS+, SD, SD, CS+, CS-, CS+, CS+, SD, CS-), 
using the same procedure and contingencies previously used during 
instrumental training. A barrier jumping response terminated the 
test stimulus presentation. If no response occurred, the trIal was 
automatically terminated and a 30-sec latency was assigned. 

RESULTS 

Daily mean response latencies of barrier jumping 
to each of the stimuli during transfer tests (Phase III) 
were the primary data. These were subjected to 
analysis of variance for repeated measures. 

The escape- and avoidance-trained groups differed 
in their overall levels of responding and in their 
patterns of responding to the three stimuli during 
the transfer test sessions, Groups F(l/IO) = 33.87, 
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Figure 1. Mean over 3 test days of latency of response to each 

test stimulus by the escape-trained group (open circles and dashed 
lines) and the avoidance-trained group (solid dots and lines). 
Each point represents 24 observations. 

Stimuli F(2120) = 16.39, and Groups by Stimuli 
F(2120) = 11.05, all p < .001. The observed patterns 
of responding to the stimuli were consistent over days, 
Days F(2120) = 2.34, Groups by Days F < 1, 
Stimuli by Days F < 1, and Groups by Stimuli 
by Days F < 1, all n.s. Figure 1 presents a summary 
graph of the mean latencies of response for each 
group under each test stimulus condition. 

The avoidance-trained subjects continued to respond 
to the original SD with short latencies during transfer 
testing. Importantly, in the avoidance group, the 
CS + tone immediately and reliably evoked the 
previously trained avoidance response; indeed, on 
only 1 of 144 CS + presentations did an avoid
ance trained dog fail to respond. In fact, the mean 
latency of responding to CS + was less than that to 
the SD on every test day, though not significantly 
so. These data indicate that the transfer to the CS + 
of control of the shuttle response was immediate 
and closely resembled the level of control previously 
established to the SD by explicit avoidance training. 

The transfer of control of the avoidance response 
was also discriminative. This is revealed by compari
son to the absence of control exercised by the CS - . 
Responding to the CS - was slow and unreliable. 
Responding evoked by the SD and the CS + was 
faster than that evoked by the CS - , which approached 
the arbitrary maximum limit of 30 sec, ts(20) > 5.95, 
both ps < .001. 

For the escape-trained subjects, the SD generally 
failed to evoke the previously trained escape response 
during transfer testing. More importantly, in the 
escape group, the CS + also failed to evoke and 
control the escape response; indeed, only two of the 
six subjects in the escape group ever responded 
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during a CS + presentation, and one of these did so 
only once. I The mean latencies of responding to all 
three of the stimuli during the transfer test sessions 
approached the arbitrary maximum limit, and there 
were no significant differences in responding among 
them. These data indicate that transfer of control 
of the shuttle response previously established by 
strictly escape training did not occur. 

Finally, between-group comparisons revealed that 
the avoidance group's responses to the so and to the 
CS +, respectively, were considerably faster and 
more reliable than were the escape group's responses 
to these stimuli, ts(28) > 5.50, both ps < .001. The 
two groups did not differ in their responding to 
CS-. 

DISCUSSION 

A Pavlovian CS + can exercise immediate dis
criminative transfer of control over a previously 
trained avoidance response but not a previously 
trained escape response-at least in dogs. This ob
servation stands in sharp contrast to May's (1948) 
report of transfer of control of escape behavior, 
which has been a cornerstone for two-process 
theorizing. However, we have already noted that 
May's interpretation was unwarranted, given the 
presence of an unrecognized avoidance contingency. 
Although unrecognized as such, May's report makes 
clear that the subjects were, indeed, sensitive to 
the contingency and sometimes "postponed" the 
next shock-escape trial for several minutes. In the 
present experiment, intertrial responses were not 
effective in postponing the next scheduled trial, and 
we observed essentially no transfer of control of 
the ·escape response to the Pavlovian CS +. This 
failure of transfer in escape-trained subjects cannot 
be attributed to inadequate Pavlovian conditioning 
because that treatment did yield effective transfer 
of control in the avoidance trained group; indeed, 
their latencies to the Pavlovian CS + were typically 
as fast or faster than to the so, the stimulus to which 
the avoidance response had been explicitly trained. 

One extreme subject is illustrative of the CS + 's 
power to control behavior in subjects with a history 
of avoidance training. Across the 3 days of testing, 
its responses to the So . averaged 23.4, 26.7, and 
30.0 sec (i.e., extinguished). Meanwhile, the CS + 
continued to control a vigorous jumping response 
all 3 days, with latencies averaging 13.3, 5.5, and 
9.3 sec. 

Tests for the control exerted by the So stimulus 
in each group revealed that So controlled jumping 
for the avoidance group but not for the escape 
group. That the So did not control responding in 
the escape groups is not surprising, given that during 
instrumental training the SO and US were presented 
simultaneously. Historically, such a stimulm condi-

tioning relationship has not been found to result in 
excitatory conditioning to the stimulus (Kimble, 1961). 

The occurrence of transfer to the CS + tone of 
control of the jumping response in the avoidance 
group but not in the escape group cannot be handled 
by any simple stimulus generalization notion. There 
is no compelling reason to believe that turning off 
a light (SD) and onset of a loud tone (CS +) have 
more stimulus elements in common than do electric 
shocks (US) and loud tone. (Even if this were so, 
it could not account for the extreme case just 
mentioned above.) But the "common elements" 
typically invoked to explain avoidance responding 
are conditioned fractional components of the shock
elicited reaction (Kimble, 1961). Failure to observe 
"avoidance" responding to the tone CS + suggests 
that such common elements, if any, play little or no 
role in the emergence of avoidance responses. The 
present results establish the importance to the transfer
of-control phenomenon of stimulus relationships 
in the instrumental phase appropriate for excitatory 
Pavlovian conditioning, Le., a predictive relation 
between the SD and the US. Transfer to Pavlovian 
CSs of control of responding is apparently dependent 
upon a commonality arising from the "anticipatory" 
nature of avoidance behavior. 

That termination of the CS may function to reinforce 
occurrences of the avoidance response was not at 
issue here. Though potentially they might have, the 
present data do not speak to the issue because: 
(a) the avoidance-trained group responded to CS + 
presentations on Day 1 with essentially "asymptotic" 
latencies, while (b) the escape group did not generate 
responses that could be "reinforced" by CS + 
termination. 

The obtained qualitative differences between the 
two groups in the patterns of responding to the three 
test stimuli demonstrate that (a) escape and avoidance 
training result in mechanisms of response evocation 
and control which differ markedly from one another, 
and (b) the mechanism of response evocation and 
control involved in avoidance behavior is closely 
allied with Pavlovian conditioning mechanisms. The 
present results confirm and extend the important 
observations of Bolies (1969; Bolles et al.. 1966) and 
Fonberg (1962) on the basic functional differences 
between escape and avoidance responses. Clearly, 
avoidance responding is not simply instrumental US
escape responding generalized to the defensive Pav-
10vianCS+ . 
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NOTE 

1. These observations have now been informally replicated in 
our laboratory in three additional escape-trained dogs. 
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