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Rats were trained to escape from shock by pressing a bar. Bar holding was subsequently pun-
ished with very brief shocks. This treatment failed to depress bar-holding behavior. In some
cases, although the escape shocks were delivered very infrequently, bar holding was maintained
and resulted in the delivery of several thousand punishments per session. These and other ef-
fects of the punishment treatment were investigated. Finally, some of the possibilities of super-
stitious escape responding were explored by presenting inescapable shocks to rats that had
been trained to escape shock by lever pressing. Although responding during these shocks had
no programmed consequences, responding was sustained.

Many experimenters have observed that rats
trained to press a bar to terminate shocks will
hold the bar depressed between shocks. When
we attempted to train rats on an escape-
avoidance procedure, this typical bar-holding
behavior prevented the animals from learning
the avoidance response. Brief shocks delivered
to the animals whenever they held the bar
down for several seconds not only failed to
eliminate the bar holding, but in some cases
seemed to strengthen it. The effect was seen
repeatedly and was termed "self-punishment."
A series of follow-up experiments to investi-
gate the conditions under which the effect ap-
peared will also be described.

METHOD
Subjects

Male, albino rats, with a few male Canadian
hooded rats, were obtained from the Walter
Reed Army Institute of Research colonies and
were experimentally naive. They were main-
tained on ad libitum food and water, except
during experimental sessions, and their
weights ranged from 250-460 g.

Apparatus
All procedures were carried out in a con-

ventional experimental space measuring
10 by 11 by 8 in. deep with a microswitch lever
mounted on one wall 31/2 in. above the grid

"Reprints may be obtained from the author, Walter
Reed Army Institute of Research, Walter Reed Army
Medical Center, Washington, D.C.

floor. Electric shock, when applied, was de-
livered by scrambling polarities across the grid
floor, walls, and lever. The shock intensity for
most animals was approximately 1 ma, (given
the vagaries of electromechanical shock
scramblers). For a few animals the intensity
was higher or lower, but constant for the par-
ticular animal. This was done to keep the
behavioral effect (amount of jumping, squeak-
ing, etc.) roughly the same, rather than keep-
ing the current the same. The experiment was
programmed and recorded automatically.

EXPERIMENT 1
Three rats, X-5, -6, -7, were given the follow-

ing training. Every 10 sec a shock (escape
shock) was delivered (about 1 ma) which the
animal could terminate by pressing a bar. If
the animal did not press the bar within 10 sec
the shock was turned off automatically, and
the next shock was delivered 10 sec later.
There was also an avoidance contingency; if
the rat pressed the bar between shocks it reset
the 10-sec timer (the response-shock or R-S
timer) and postponed the s\ext shock for 10
sec.

After 50 min of escape-avoidance training,
the self-punishment contingency was added
for 30 min. During this 30-miri period, the rat
received a brief shock (.05 sec) whenever it
held the bar down for 2.5 sec (sAlf-punishment
shock or S-P); if the rat stayed on the bar,
another shock was delivered 2.5 sec later, and
so on. When the rat shocked itself, it also reset
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the R-S timer. The intensity of the self-
punishment shock was the same as the in-
tensity of the escape shock. Ten such 30-min
sessions were run.

Results
Figure 1 shows the results for each rat. The

abscissa for all curves is the sequence of ses-
sions, with escape-avoidance in Session IA
(50 min) and the self-punishment contingency
added in Sessions lB and 2 to 10. The upper
row of curves shows that the animals spent
a large percentage of each session holding
the bar down. They maintained this holding
behavior even though they delivered 650 to
850 self-punishment shocks to themselves per
session (middle row of curves). The animals
received an escape shock only when they
stayed off the bar for 10 sec; because they
rarely did this, the number of escape shocks
became very low (bottom row of curves).

iM/.-
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*

indicate. Rat X-7 did not release the lever
enough with each shock to open the micro-
switch contacts, and there are few responses
on the cumulative records for this rat. On
the other hand, Rat X-5 released the bar more
frequently when it received the self-punish-
ment shocks. Rat X-7 bounced off the bar
regularly with delivery of the self-punishment
shock, particularly in the last few sessions,
giving many spurious "avoidance" responses.

Session I A
Escape - Avoidance
50 Minute Session

Session Bond 10
Escape - Avoidance and

Self - punishment
30 Minute Session

too

soho

.RAT X-5

.-e

aI,

i
S

Fig. 1. Percent bar-holding time, number of escape

shocks, and number of self-punishment shocks for three

rats. The data for each rat is shown in a column. In ses-

sion 1A escape training only was in effect, in sessions lB

to 10 the self-punishment contingency was added.

Figure 2 shows cumulative records for ses-

sion 1A (50 min of escape-avoidance), session

lB (30 min with self-punishment added), and

the last (10th) session of self-punishment. A

downward deflection of the pen indicates de-

livery of a shock-either escape or self-punish-

ment. The self-punishment effect was almost

immediate, and changed little over the 10

sessions. Shock density became very high and

the shocks were almost entirely self-adminis-

tered, as the middle and lower curves in Fig. 1

RAT X-7

Fig. 2. Cumulative records for the three rats shown
in Fig. 1. For each rat, session IA (escape only), lB
and 10 (with self-punishment added) are shown.

The main finding of this experiment was
that bar holding was maintained and that
punishment did not weaken it. (Actually it
was not clear throughout these experiments
whether the bar holding was merely main-
tained or in fact, facilitated; in any case the
punishments did not reduce this behavior.)
The following procedures attempt to explore
the conditions under which the effect can be
seen.

EXPERIMENT 2
In Exp. 1 the rats first learned to press a bar

and escape from shock; then the self-punish-
ment contingency was added. In the second
experiment, the preliminary escape-avoidance
training was omitted and the combined pro-
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Escape, Avoidne, Self-punishment Started Together
2 Howu Session

Total
S-P

Shocks
BTr
Time

i i

RAT X-ll

RAT X-12

RAT X -13

2882

2501

2725

84

73

82

Fig. 3. Complete cumulative records for the three rats in Exp. 2. The number of self-punishment shocks and
the percentage of time spent holding the bar down during the 2-hr session are gqven at right.

cedures of escape-avoidance with self-punish-
ment added were started together. Three rats
were given a single 2-hr training session. The
temporal values for escape-avoidance were the
same as in Exp. 1, R-S 10 sec with a 10-sec
maximum shock duration, and .05-sec shock
whenever the animal held the bar down for
2.5 sec. Each self-punishment shock again
reset the R-S timer.

Results
The cumulative records for the three ani-

mals are shown in Fig. 3 and the accompany-

ing table lists both the total self-punishment
shocks and the percentage of the session the
animals held the bar down. Clearly, the pre-

liminary escape-avoidance training was not
essential for the development of the self-
punishment effect. The rats began to shock
themselves at about the same time that the

escape response developed, and they con-

tinued to do this for the rest of the 2-hr
session.

EXPERIMENT 3
The original procedure described in Exp. 1

employed preliminary escape-avoidance train-
ing, followed by escape-avoidance with self-
punishment added. Experiment 2 showed
that the preliminary training was unnecessary.

The next question concerned the necessity
for the avoidance contingency. Would simple
escape training suffice to produce the self-
punishment effect? Experiment 3 attempted
to answer this question by eliminating the
avoidance component. If the animals pressed
she bar between shocks, they did not reset
the R-S timer; otherwise the conditions were

as before.

too
_tq
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A second question faced in Exp. 3 was the
effect of exposing the animal to the self-
punishment contingency without either pre-
liminary (as in Exp. 1) or concurrent (as in
Exp. 2) escape-avoidance training.
Three rats were the subjects. Each animal

was first placed in the box for a 4-hr session of
self-punishment only. Whenever the animal
held the bar down for 2.5 sec, it produced a
.05-sec shock. Immediately after this 4-hr ses-
sion, escape training was started. Every 10 sec
the animal received an escape shock (10-sec
maximum duration) which it could terminate
by pressing a bar. If it pressed the bar between
escape shocks, the rat did not postpone them,
but the self-punishment contingency re-
mained in effect. This training was continued
for 2 hr.

Results
Figure 4 presents the results for the three

rats. The animals gave themselves few self-
punishment shocks (see arrows) during the
4 hr. The addition of escape training, how-
ever, quickly produced self-punishment be-
havior in essentially the same manner as in
Exp. 2.

EXPERIMENT 4
Experiment 3 showed that avoidance con-

tingency was irrelevant and that preliminary
exposure of the animals to self-punishment
would not produce the self-punishment effect
(nor prevent its subsequent development).
What would happen, however, if an animal
with an escape-training history were then
exposed to self-punishment alone? Experi-
ment 4 attempted to answer this question.
Three rats were first given 1 hr of escape

training with the same temporal values used
previously, but without shocking them for
holding the bar; i.e., simple escape condition-
ing. Immediately after this I-hr escape session,
the self-punishment contingency was in-
troduced for an additional hour and the
escape shock was simultaneously eliminated.

Results
Figure 5 shows the effects of this training

sequence. The animals rapidly developed
both the escape response and the typical bar-
holding behavior. Note that the animals
actually held the bar down more at the end

SELF PUNISHMENT ONLY
4 HOURS

\ %

ESCAPE R-S 10" AND SELF
PUNISHMENT 2 HOURS

X-20

S-P SHOCKS

X-21

- S-PS26H8CS-P SHOCKS

\X-22

SWSHOCKS
Fig. 4. Complete records for the three animals in

Exp. 3. Four hr of self-punishment alone are shown
at the right followed by 2 hr with escape conditioning
added. The number of self-punishment shocks for each
rat in the last 2 hr is given below the last segment for
each rat.

of the first hour than the overall value for
the session indicates, since the overall value
includes the acquisition period. The right
side of the figure shows the main effect. Rats
X-2 and X-3 stopped holding the bar almost
immediately after the escape shock was
eliminated; the third rat, X-4, shocked itself
211 times and then abruptly stopped holding
the bar. A history of escape training, there-
fore, was not sufficient to maintain the self-
punishment effect in isolation, i.e., without
continued escape training.

EXPERIMENT 5
Experiment 4 had shown that elimination

of the escape component (increasing the R-S
value of the escape shock timer from 10 sec to
infinity in one step) eliminated the self-
punishment effect. Would the self-punish-
ment behavior be maintained when the in-
crements on the R-S timer were made
gradually over a number of sessions?
Three rats were the subjects. In the first

50 min of the first session, the rat was trained
to press the bar and terminate the shock, with
10 sec between escape shocks. Immediately
after this escape training the self-punishment
contingency was added for 30 min. If the rat
held the bar depressed for 2.5 sec, it received
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Escape Training - No Self -punishment
I Hour

Self - punishment - No Escape Shocks
I Hour

19 S- P Shocks

RAT X-2

2 S- P Shocks

RAT X-3

211 S-P Shocks RAT X-4

Fig. 5. Complete records for the three animals in Exp. 4. One hr of escape training is shown at the right. In the
2nd hr, which followed immediately, the escape contingency was dropped and the self-punishment contingency
substituted. The percent bar holding is given at the end of the 1st hr directly above the record.

a .05-sec self-punishment shock. Each self-
punishment shock postponed the escape shock.
Whenever the rat let go of the bar the escape
shock would come 10 sec later (maximum
duration of 10 sec) if the animal did not press

again. In the next daily session (30 min) the
escape shock was delivered 20 sec (R-S in-
terval) after the last self-punishment shock or

the last escape response if there were no self-
punishment shocks intervening. In the next
session the interval was increased to 30 sec,
and in each subsequent 30-min session there
was a 10-sec increment until a value of 2 min

was reached between escape shocks. At this
point the interval was increased in 15-sec
increments up to a value of 3 min and, since so

few escape shocks could be delivered in a

30-min session at these high values, the ses-

sion length was increased to 2 hr.

Results
Figure 6 shows the progress of Rat X-8. The

curve in the upper left corner represents the
initial 50 min of escape training, followed
by 30 min with self-punishment added. The
increasing R-S values indicate the progres-

64%
Bar Time

30%
Bar Time

70%
Bar Time
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sion of the sessions. The lower part of the
figure shows the 2-hr sessions with the 15 sec

increments on the R-S timer. The number
above and near the end of each record is the
number of escape shocks the animal received
in that session.

Generally, one escape shock at the start of
the session was sufficient to drive the rat onto
the bar, where it stayed for most of the session,
shocking itself almost continuously. Finally,
in the last two sessions, the rat took no escape

shocks. In each of the last four sessions, this
rat shocked itself approximately 3,000 times
per session. (The records are flat, because the
rat did not release the bar when the brief
self-punishment shock was delivered. Delivery
of the shock was visually confirmed; the rat's
body pulsed briefly with each shock.)

ESCAPE R-S 10"

Figure 7 shows the results with Rat X-9.
As the R-S values increased during successive
sessions this rat began to spend more time off

the bar; note the blank spaces in the records.
The number of self-punishment shocks in
the last four sessions was approximately 1,400,
1,300, 1,000, and 900, in that order. In the
final sessions there were many more long
pauses, but few escape shocks (as indicated at
the end of the records), indicating that on

many occasions the rat returned to the bar
after a long pause and resumed self-punish-
ment without being driven to the bar by an

escape shock.
The third rat (Fig. 8) started very much

like the others; the early records are dense
and the number of escape shocks very low,
indicating fairly heavy self-punishment. How-

S-P ADDED

X-8 1 R-S0"

2~6 4 R-S 20"

-f= I R-S 30"

__ I_ R-S 40"

. I R-S 50"

_ R-S 60"

I_R-S70
R-S 80m

__R-S 90

I _R-S 100"

110R-S II0"

_ R-S 120"

R-S 2'15"

° R-S 2' 45"

|1 0, ~R-S3

Fig. 6. Cumulative records for rat X-8. The upper left segment shows the performance in the first session (50
min) with escape conditioning alone followed by the addition of the self-punishment contingency (30 min). The
number of escape shocks per session is indicated above and at the end of each segment. The progressive increase
in R-S values is indicated to the right of each record.
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ESCAPE R-S 10" S-P ADDED

X-9 16 R-S 10O

2 R-S 20"
281

2 R-S 30"

t~~~~~~~-R-S 400

- 5R-S 50'
-

]<R-S 60

5 R-S 2'15"

2 R-S 2'45"

X-S.2'3e

Fig. 7. Cumulative records for rat X-9. See caption for Fig. 6.

ever, as the R-S interval was increased, shocks
became less frequent. Finally, at the max-

imum R-S value of 3 min, the rat took 39
escape shocks and shocked itself 52 times. The
record (R-S = 3 min) reveals that the self-
punishment shocks and the escape shocks
occurred close together, since there are only
about 50 groups of shock marks. The rat
usually pressed the bar and turned off the
escape shock, stayed on the bar, shocked itself
once, released the bar, and remained off until
the next escape shock.
The question arose at this point as to

whether the animal would maintain its
rather efficient performance if the R-S interval
were progressively decreased. The sequence

of R-S values and session lengths was there-
fore repeated in descending order, and the
lower part of Fig. 8 shows the records. The
rat did not return to its earlier behavior at
the low R-S values. At R-S 10 sec it received
133 escape shocks and only 154 self-punish-
ment shocks.

Figure 9A shows the ratio of escape shocks
to self-punishment shocks during the ascend-
ing and descending series of R-S intervals.
The ordinate runs from zero, which represents
heavy self-punishment, to one, which repre-

sents the pattern in which the animal shocked
itself once for each escape shock. The lower
curve shows the heavy self-punishment in
the early part of training with this rat; the
upper curve traces the animal's performance
during the return to lower R-S values. Clearly,
the self-punishment seen at the beginning of
training with low R-S values did not return.
To determine whether continued exposure

to R-S = 10 sec would cause return to self-
punishment, or further improvement, the rat
was run for an additional 20 sessions at
R-S = 10. Figure 9B shows the effect of the
continued training. For continuity the last
session of the descending series of Fig. 9A is
circled and reproduced in Fig. 9B. The self-
punishment effect still did not return; in
fact, in the last few sessions the ratios are

I R-S 70'
,NO R-S 80"

2 R-S 90'
2 R-S 100'

3 R-S 110"

R-S 120
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well above 1.00, indicating that the rat was
now avoiding many of the self-punishment
shocks by releasing the bar after terminating
the escape shock, and staying off the bar until
the next escape shock. However, in some ses-
sions, for example 4 and 11 (see arrows), the
performance appears to be rather poor. The
records for these two sessions are reproduced
on the right side of Fig. 9 along with the
records for two low self-punishment sessions,
5 and 17 (see downward arrows). These
records reveal that the low ratios seen in
Fig. 9 result from a temporary return to
heavy self-punishment, as shown at the arrows.
Within a few minutes the rat shocked itself
about 100 times, sufficient to drive the overall
ratio far down. However, the performance in
the rest of the session was adequate. Sessions
5 and 17, representative of more efficient ses-
sions, lack these flat segments of breakdown.

cer'AbP D..Q Ins S-P ADDED

EXPERIMENT 6

One possible explanation of the main self-

punishment effect is that the rats preferred to

take the string of brief shocks of 120 sec in

duration, every 2.5 sec rather than wait off the

bar for the escape shock which they must then

terminate. Since the escape response latency
was easily longer than 1/20 sec, the postpone-

ment of the escape shock by the S-P shock

might indeed be the controlling variable. The

procedure to answer this is a simple one: let

the S-P shock not reset the escape shock timer.

This was done with three rats in Exp. 6.

The procedure was as follows. Each rat was

run for a single 2-hr session. Both the escape

and self-punishment contingencies were

started together. Every 10 sec the escape shock

was delivered (maximum duration of 10 sec)
and a bar press would terminate the shock.

8 Rt-S 70'

6fR-S 90'

7 R-S 204 ~~~~~~~~~~~~4Rt-S 100't

Rt-S 110'

4 ft-560' a ft-S 120'

40 R-S 2'45'

39 R-S 3'

40 R-S 245'

.. ~~~~~~~~~~~~39Rt-S 40'

IS R-S 120'

14 R-S 110"

14 R-S 100m

1? R-S 90

20 ft-S 60' 52R-''RS 30'

22 R-S 70' 6 R-S 20'
I

R~~~~~~~~~~~~~~~~~13f-S 10'
25 ft-S 60'

30RS500

Fig. 8. Cumulative records for rat X- 10. See caption for Fig. 6. The progressive decrease in R-S values is shown
in the lower half of the figure.
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SESSION 4

0325030 4V 5086V6f 70- so0 ;W 100 IW'o 25-fl4 ;3' SESSION 5

SESSION 17

-I L I

2 4 6 10 12 14 16 Is 20

ADOITIOIAL SESO#S OF A-S I0'

Fig. 9A. (Upper left) The ratio of escape shocks to self-punishment shocks plotted for the ascending and de-
scending R-S values shown in Fig. 8. The ratios for the ascending series are shown as the bottom curve (arrow
pointing right) and the descending series as the upper curve (arrow pointing left). The last session of the descend-
ing series is circled and reproduced below in Fig. 9B. This figure shows the continuation of training for 20 sessions
with the R-S value fixed at 10 sec.

The right side of the figure contains selected cumulative records from the performance shown in Fig. 9B. The
selected records are shown by the arrows in Fig. 9B.

A bar hold of 2.5 sec produced a .05-sec shock,
but the escape shock timer continued to run

and delivered a shock every 10 sec regardless
of the bar-holding or S-P shocks that had oc-

curred between escape shocks.

Results
The behavior that developed under these

conditions was essentially the same as that
seen before where the S-P shocks did reset the

escape shock timer. The cumulative records
for the three animals are shown in Fig. 10
with the accompanying table. Rat X-40
showed a weak response to the initial shock
intensity of about 1 ma and the intensity was

increased (at the arrow) and maintained there
for all three rats. The S-P effect developed
with the acquisition of the escape response.
The total S-P shocks was low partly due to
the interruption by the escape shock every
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10 sec, and in the case of X-40, partly due to
the late development of the escape response.
A close-up of this behavior was obtained by

recording these sessions on an event recorder.
Segments of these records with heavy self-
punishment in them, selected from the
second hour of the session, are shown in
Fig. l1. Three events were recorded for each
rat. Responses were recorded on the lower
pen-the pen was held deflected while the
bar was held down. The middle pen recorded
S-P shocks and the top pen recorded escape
shocks, with the pen held deflected until the
escape shock was terminated by a bar press.
Notice first that the escape shocks were de-
livered regularly at 10-sec intervals and were
promptly turned off. Notice, in addition, that
the rats still held the bar depressed between
escape shocks, delivering the S-P shocks.
Clearly, therefore, the initial development of
the self-punishment effect is not dependent
upon the postponement of the escape shock.

EXPERIMENT 7

Migler (1963) suggested that relative shock
durations might control bar holding in simple
escape conditioning. For example, if the ani-
mal permits the escape shock to remain on
for an average of .30 sec, and gives itself
.05-sec shocks by holding the bar, its bar-
holding behavior might become relatively
prepotent. Likewise, if the self-punishment
shock was increased from .05 to .5 sec, so that
it was relatively greater than the prevailing
escape shock duration of .3 sec, then the bar
holding might not be strengthened. Experi-
ment 7 attempted to test this notion.
Three rats were used. Each session lasted

30 min. In the first session, escape training
and self-punishment were started together.
The temporal values were: escape shock every
10 sec; 10-sec maximum duration of escape
shock; .05-sec shock when the animal held
the bar for 2.5 sec. Self-punishment shocks

SP ESCAPE
A A SHOCKS SHOCKS

1360

1962

1143

569
(80)

643
(8)

628
(10)

Fig. 10. Complete records for the three rats in Exp. 6. The number of self-punishment shocks and escape shocks
are listed in the table. The number of escape shocks not escaped in 10 sec is given in parenthesis.
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SP _ etitt-

X-42

p

I MINUTE

Fig. 11. Segments from event recording of Exp. 6 for all rats. The records are selected from the 2nd hr to show
periods of dense self-punishment. The upper pen is held down during the escape shock. The middle pen is briefly
deflected for each self-punishment shock. The lower pen is held down while the rat holds the bar down.

did not postpone the escape shocks. Proced-
ural variations will be explained as the results
are presented.

Results
Figure 12 presents the results for the three

rats. Consider first the performance of Rats
X-49 and X-50. For the first 10 sessions the
number of self-punishment shocks and the
large proportion of time the animals spent
on the bar indicate that the self-punishment
effect developed as usual. The mean escape-
shock duration for Rats X-49 and X-50 is well

above the duration of the self-punishment
shock.
To test the idea that the low duration of

the self-punishment shock relative to the
mean escape-shock duration was maintaining
the self-punishment effect, the duration of
the self-punishment shock was increased to
.5 sec for sessions 11 and 12 for Rats X-49 and
X-50, and was then returned to .05 sec for
the 13th session. When the self-punishment
shock duration was increased to .5 sec the
animals spent less time on the bar and took
fewer self-punishment shocks; when the self-
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punishment shock duration was then de-
creased to .05 sec in session 13 the original
behavior returned. This effect supported the
main idea behind the experiment (except for
the inescapable fact that the mean escape-
shock duration also increased and stayed
above the self-punishment shock duration in
sessions 11 and 12).
Rat X-5 1 developed the main effect very

briefly in session 2 and then reduced its hold-
ing behavior over several sessions to unusually
low levels. This animal had practically
stopped shocking itself by session 10. No good
reason could be offered for this result, except
to note that the mean escape-shock durations
were rather low and therefore the difference
in duration of self-punishment and escape
shocks was small. With Rat X-51, the effect of
relative shock duration was investigated by
increasing the mean escape-shock duration
rather than the self-punishment shock dura-
tion. This was done by requiring the animal
to press the bar twice to terminate the shock,
in sessions 13-17.
Although the mean escape-shock duration

increased, the animal did not appreciably in-
crease its holding behavior. The idea that a
large difference between the mean escape-
shock duration and the self-punishment shock
duration is necessary for the maintenance of
the self-punishment effect is therefore not
quite adequate. Nevertheless, the effect with
Rats X-49 and X-50 indicated that the vari-
able is relevant, but not yet precisely specified.

EXPERIMENT 8

In Exp. 1 the basic effect was described and
named "self-punishment." Rats previously
trained on escape-avoidance held the bar
down almost continuously when they gave
themselves a brief shock for every 2.5 sec of
holding. In Exp. 2, the preliminary escape-
avoidance training was shown to be unneces-
sary for the development of the effect. In
Exp. 3, the avoidance contingency was shown
to be unnecessary. In Exp. 4, concurrent
escape training was shown to be necessary
to develop the self-punishment effect. In
Exp. 5, a gradual increase in the time between
escape shocks maintained self-punishment at
full strength in one rat, at reduced strength
in a second rat, and practically eliminated the
effect in a third rat. The self-punishment be-

havior did not return when the escape con-
tingency was gradually reinstated in this rat.

In Procedure 6, one possible mechanism
for the development of the effect (the post-
ponement of the escape shock by the self-
punishment shock) was explored and rejected.
Experiment 7 tested the possibility that the
essential condition for the development of
the effect was a large difference in the dura-
tion of the escape shock relative to the self-
punishment shock. Some of the data suggested
that shock duration was a controlling vari-
able, but needed more precise specification.
A more precise specification might separate
out the self-punishment shock duration rela-
tive to the onbar versus the offbar shock
durations.
Another approach to the analysis of the

main effect was attempted in the next experi-
ment. There is the possibility that supersti-
tious conditioning (Skinner, 1948) may be
involved in the development and maintenance
of the self-punishment effect. The next ex-
periment departs from the self-punishment
paradigm used so far in order to explore

+loor

:rcnO

U)

Y.

on

U)

CL

CoI

.60 -

.30

600

400

xi

2001

l00 r

75

Ii

4 50

25

1 2 3 4 5 6 7 8 9 10 11IZ 13 14 I5 16 17

Fig. 12. The effect of variation in the duration of the
self-punishment shock and the escape shock on self-
punishment behavior. (See text.)
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directly some of the possibilities for the de-
velopment of superstitious behavior during
escape conditioning.
Four adult male albino rats served as sub-

jects. For this experiment, two microswitch
levers 4% in. apart protruding through one
wall were used.
The first 10 sessions for all rats consisted of

simple escape training. Every 10 sec a shock
was delivered which the rat could escape by
pressing the left lever (lever A). (The second
lever on the -right side (lever B) was not con-
nected to the escape circuit and lever presses
there had no consequences at any time in
the experiment.) When the rat escaped from
the shock by pressing the lever the next shock
occurred 10 sec later. If the rat failed to press
the lever in 10 sec the shock was automatically
turned off and the next shock was delivered
10 sec from the shock termination. The shock
intensity was 1 ma + .25 ma, delivered to the
grid floor, four walls, and both levers.

After the initial 10 sessions of simple escape
training a test session was given on the 11th
session. In the test session the shock was deliv-
ered for a fixed duration of 1 sec followed
10 sec later by another shock of 1-sec dura-
tion, etc., for the entire session. Responding
had no experimentally-programmed conse-
quences. The test sessions were followed by
several sessions of simple escape conditioning
and then another test session, etc., for a total
of eight test sessions.
Three additional, slightly different test ses-

sions were given and the details of this will
be developed further. Test sessions and escape
sessions were 1 hr in duration.

Results
Figure 1 3A illustrates the performance of

the four rats in the 10th session of simple
escape training. The escape behavior was well
established at this point.

Figure 1 3B presents the performances for
the next session, the first test sessions for all
rats. Although lever presses had no effect on
shock termination considerable responding
was generated by this procedure.
The 1-sec fixed-duration shocks (about 330

per test session) were well above the mean
shock durations during the regular escape
sessions, as shown by Fig. 14, indicating that
the test condition was considerably different
from the regular escape sessions for the rats.

SESS. 10

A

SESS. II
TEST,,~

300
RSP

IOMIN.

D

XP-108

SESS. 51
Fig. 13. A-Cumulative records for complete 1-hr ses-

sions for all rats during regular escape training. B-dur-
ing test sessions in which responding had no conse-
quences and the shock duration was fixed at one sec-
ond. C- (foreshorten) development of responding in the
middle of a session. D-sudden cessation of responding
at the end of a session due to a switch to another lever.

Every 10 min during the test sessions the
total number of lever presses occurring dur-
ing the 1-sec fixed-duration shock were
recorded, as was the total amount of time the
rat spent holding the bar depressed. This
permitted a within-session plot of the per-
centage of time spent holding the bar de-
pressed (percent bar time) and the mean num-
ber of responses per shock. These two
measures are presented for the first eight test
sessions in Fig. 15.
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As these data indicate, the rats pressed the
lever in a short burst during the inescapable
shock, and also held on to the lever for much
of the test session.
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Fig. 14. Escape shock durations for the regular escape
sessions were recorded from sessions 21 to 65. Shock dur-
ations for shocks that occurred when the rat was on or
off the bar were recorded separately.
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It is of interest that for rat XP-107 the
effect did not appear for tests 2 and 3 and
reappeared in full strength for tests 4 to 8.
The same thing can be seen for rat XP-109
in test 2. In the third test the behavior was
rather weak for the first 30 min but suddenly
reappeared in full strength in the last half
of the session. This session produced the in-
teresting cumulative record shown in Fig. 13C.
The final detail of interest in this figure

is the last test session for rat XP-108. Prior
to this session the behavior had been very
consistent from test to test. In the last 20 min
of this session the bar holding and bursting
disappeared (Fig. 13D). This was quite un-
usual for this rat and the experimenter looked
into the box to investigate. The rat had
switched over to the second lever in the box
and was bar-holding and bursting there dur-
ing the shock. A counter was connected to
this lever (lever B) and 47 responses were
recorded in the next few minutes. Lever B,
of course, did not escape the shock, nor did
lever A, but furthermore, responding on lever
B had never been reinforced by escape from
shock.
To confirm and further explore this switch

to lever B, lever A was removed in the next
test session. Although none of the other rats
showed any indication of switching to lever
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Fig. 15. Within session curves of percentage of time spent holding the bar (solid line) and mean responses per

shock (dotted line). The data was plotted every 10 min during test sessions.
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Fig. 16. See caption for Fig. 15. These test sessions
were conducted with the training lever (A) removed,
and with lever B, which had never been effective in es-
caping shock, remaining. (Response counter failure in
test 2.)

B, lever A was also removed for them to see
what would happen. Three such test sessions
were run with lever A removed and with
regular escape training on lever A between
test sessions. The results are shown for all
rats for these three test sessions in Fig. 16.
XP-108, the rat that had apparently switched
to lever B in the last test session with lever
A and B present, responded regularly on
lever B during the three tests. In addition, a
second rat, XP-109, also responded regularly
although at a lower level on lever B, and
XP-107 also responded on lever B for a short
time in the third test.
The most reasonable explanation of these

effects is clearly "superstitious conditioning."
One can describe the probable sequence of
events that generated this effect as follows: in
the test session, when the shock was turned on,

the rat behaved as it was trained to behave,
i.e., it pressed the lever; the failure of the
shock to terminate probably produced a burst
of responses following which the shock was
terminated automatically by the 1-sec timer,
thereby reinforcing the entire burst of
responses.

However, some of the details of the results
cannot be accounted for as easily as the main
effect. In particular, A, the absence of re-
sponding in some test sessions (see the flat
curves in Fig. 15); B, the abrupt onset of
bursting in the middle of one test session (see
the arrow in Fig. 13C); and, C, the switch
from lever A to lever B (XP-108, test 8) with
lever A present, cannot be readily accounted
for by any obvious variable.
The appearance of "superstitious" escape

responding on lever B, which had never been
effective in escaping shock, indicated some
possibilities for the induction of "'supersti-
tious" escape behavior.
The relative ease of developing and main-

taining this kind of "superstitious" behavior
strongly suggests a possible partial role of
this variable in the self-punishment effect.
In the case of the very brief self-punishment
shocks, the mechanism for generating the
superstitious conditioning effect may be some-
what different in details. For example, dur-
ing simple or regular escape conditioning
those behaviors which permit very fast escape
responses become strengthened (Migler 1963).
The termination of brief self-punishment
shock may, in the present experiments, func-
tion to reinforce superstitiously the bar hold-
ing behavior. Clearly, however, no final
analysis can be offered at this time, although
some combination of superstitious condition-
ing, relative shock duration, and shock re-
duction seems most probable at this point.
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