
Durable maintenance of behavior during concurrent 
avoidance and punished-extinction conditions 1 

Following complete suppression of avoidance responding 
during severe punishment, four marmoset monkeys were re
trained' and exposed to gradually increasing punishment 
intensities. After response rates stabilized, each session 
was divided into equally frequent, but mixed, unpunished
avoidance trials and punished-extinction trials. The number 
of punished-extinction trials was increased through two steps 
to a maximum. No evidence of extinction obtained until the 
avoidance contingency was completely withdrawn. 

Punishment of bar-press avoidance behavior gener
ally results in response facilitation, regardless of 
whether the punishment is response contingent or 
random, introduced during training or extinction or the 
avoidance contingency is of the Sidman or signal variety 
(Sidman et aI, 1957; Sidman, 1958; Appel, 1960; Sandler 
et aI, 1966a; Sandler, 1966b). 

While this effect is often only temporary, procedures 
can be employed which maintain such responding. The 
present study describes the maintenance of punished, 
bar-press avoidance behavior over a relatively long 
period by means of gradual exposure to punishment 
during training, and by randomly alternating punished
extinction and unpunished-acquisition trials within ses
sions, thus reducing the discriminability of the two 
contingencies. 
Method 

Four naive male marmoset monkeys served as Ss. 
The apparatus was an operant conditioning chamber 
enclosed in a light-proof, sound-attenuating compart
ment. A bar extended 2.5 cm into the chamber and a 25 
gm downward force moved the bar closing a micro
switch and enabling avoidance of a shock delivered 
through the grid floor of the chamber. A more detailed 
description of the apparatus has been given elsewhere 
(Sandler, 1966a). 

Each S was trained to bar press to an audible 5 sec. 
tone, the termination of which was followed by a .30 
sec. shock of 1.6 mao A response during the tone inter
rupted the tone and avoided the shock. Each daily 
session involved 100 tone-shock trials with time between 
trials varying from 18 to 42 sec., around a mean of 30 
sec. Training continued until all Ss were functioning 
at a 90% or better avoidance rate and variability in 
total bar-press rate was reduced to less than 5% through 
five consecutive sessions. Each response was then 
punished by a shock equal in intensity and duration to 
the avoidance shock (100% punishment). After avoidance 
responding completely ceased, the animals were re
trained without punishment. When previous avoidance 
baselines were reattained, punishment was again intro-
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duced. On this occasion, however, the punishment was 
first presented at a mild intensity (25% oft..l:Ie avoidance 
shock intensity, .40 mal and subsequently increased to 
50% and 75% of the avoidance shock intensity. Each new 
punishment condition was maintained until bar-press 
and avoidance rates stabilized as before. 

In the next phase, the punishment was raised to 100% 
(1.6 mal and each session was divided into 50 un
punished-avoidance trials, and 50 punished-extinction 
trials, presented at random. Thus, in each session, the 
tone continued to introduce each trial, but in half the 
trials, the avoidance shock was retained and the 
punishment withdrawn (Un-Av) and, in the other half, 
the punishment was retained and the avoidance shock 
withdrawn (Pun-Ex). Each animal was, therefore, 
required to discriminate between the two conditions, re
sponding during Un-Av and not responding during Pun
Ex in order to achieve maximum avoidance efficiency. 
However, each session was divided into equally frequent, 
but randomly alternating sequences ofthe two conditions, 
consisting of two to eight trials per sequence. This 
reduced the probability that S would make the required 
discrimination. Furthermore, since punishment was 
now absent on half the trials (during Un-Av) it was 
assumed that this would also facilitate responding 
during the Pun-Ex trials, despite the increase in 
punishment to a maximum, 

After it appeared that a steady state had been achieved, 
the number of Pun-Ex trials was increased to 75 per 
session, thereby decreasing the number of Un-A v trials 
to 25. The same random sequence of conditions was 
maintained, but the number of Pun-Ex sequences was 
more frequent. In the final stage of the experiment, the 
number of Pun-Ex trials was increased to 100 (no Un-Av 
trials). Each animal was run until one session elapsed 
in which no avoidance responses occurred. 

Table 1. Mean bar press and avoidance rates during baseline train

ing, 100% punishment training, and the third phase of the second 

punishment condition (75% punishment) 

Condition Baseline Pun i shed Pun i shed 
Avoidance Avoidance Avoidance 
Training Training (100%) Retraining (75%) 

Mean S. D. Mean S. D. Mean S. D. 
Total No. 

BarPresses 107.2 2.94 62.6 18.48 104.0 3.81 
Avoidance 

Percent 99.2 .34 7.7 2.35 95.9 4.18 

a The data are calculated from the last 5 training sessions, all 
100% punishment training sessions to complete avoidance response 
suppression (mean = 2.25, range = 2 - 3) and the last 5 75% punish
ment retraining sessions. 
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Fig. 1. Avoidance rates (Pun-Ex trials) for 
eacn animal during the last 10 sessions of the 
two mixed Un-Av, Pun-Ex phases and for all 
sessions of the final extinction phase. 

SESSION 

Results 
The results of the first training and punishment 

phases, and the final stage of punishment (under 75% 
punishment intensity) after retraining are summarized 
in Table 1. Responding was rapidly suppressed during 
the first punishment condition. All four animals had 
stopped responding by the third session of this phase. 
They were then retrained to baseline levels and exposed 
to gradually increasing punishment intensities. The 
maintenance of high avoidance rates, even under rela
tively intense punishment, indicates that the use of the 
above procedure did not disrupt avoidance behavior. 

Table 2 depicts the results of themixedUnAv, PunEx 
sessions. No decrement in performance occurred during 
the first phase in which the trials were equally, but 
randomly, distributed between the two conditions. In 
addition, no difference in avoidance rates between the 
two conditions was observed. increasing the number of 
PunEx trials per session resulted in some decrease in 
avoidance performance, Once again, however, no evi
dence of extinction was observed. Results of the final 
phase are more ambiguous. Two animals extinguished 
rapidly, one continued responding through 12 sessions, 
while the fourth responded at a high rate through 40 
sessions and then extinguished rapidly. 

These findings are graphically presented in Fig. 1. 
The first two panels show the Pun-Ex trials avoidance 
curves for each S during the last 10 sessions of the two 
mixed UnAv-PunEx phases. The third panel presents 

Table 2. Mean bar-press and avoidance rates during the mixed 

Unpunished-Avoidance, Punished-Extinction trials sessions. 

No. of 50 75 100 Pun· Ex Trials 
Condition Un·Av Pun·Ex Un-Av Pun· Ex Pun-Ex 

Mn SD Mn SD Mn SD Mn SD Mn SD 
Total No. 

BarPresses 50.4 .79 51.21.48 25.81.45 75.61.2551.729.59 
Avoidance 

Percent 95.72.65 96.72.47 91.97.90 95.43.72 47.829.75 

a The data are calculated from all sessions under each condition. 
Mean no. of sessions during first extinction phase = 16.5, range = 
15 to 20; during second extinction phase, mean = 11.3, range = 10 
to 14; during final extinction phase, mean = 16.0, range = 4 to 43. 
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avoidance percentages for all sessions during the final 
extinction phase. No evidence of extinction was observed 
in the first phase over an average of 16.50 sessions 
(mean = 825 PunEx trials). Similar results obtained 
during the second PunEx phase, despite the increase 
in PunEx trials (mean=847.50 PunEx trials). One 
surprising result during the final extinction phase was 
the increase in response rate which occurred in the 
cases of No. 34 and No. 108. This, apparently, was 
responsible for the relatively high resistance to punished 
extinction in both animals. Analysis of the records 
revealed that these two Ss were also the highest and 
most consistent performers during the second extinction 
phase. 
Discussion 

The results reveal that the present experimental 
arrangement generated behavior which was highly re
sistant to extinction despite the occurrence of highly 
noxious punishment. Increasing the punishment fre
quency did not appreciably alter these effects until the 
avoidance contingency was completely withdrawn. Ap
parently, interspersing a punished extinction require
ment within an active avoidance situation, while pro
viding no differential cues between the two contingencies, 
results in durable exposure to highly punishing conse
quences. SUch effects appear to have implications for 
certain forms of maladaptive behavior (Sandler, 1964). 
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