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INTRODUCTION

Numerous studies have shown that under certain conditions the
introduction of aversive stimulation during the extinction of an
aversively motivated response sequence tends to prolong rather than
suppress extinction performance. This punishment-produced augmentation
or facilitation is sometimes seen as greater resistance to extinction,
and sometimes as greater response vigor (higher speed or shorter
latency responding) for punished than for nonpunished subjects.
Behavior of this type has been called vicious-circle behavior (Mowrer,
1947), in general, or self-punitive locomotor behavior if some measufe
of locomotor behavior is the dependent variable.

In most of the experiments on self-punitive locomotor behavior
the general procedure has been first to train subjects to perform a
~ Tocomotor response to escape or avoid aversive stimulation. Following
this acquisition training some of the subjects are exposed to punished
extinction conditions while others undergo regular extinction.
Punished extinction conditions differ from those of regular extinction
in that, in the former, the presentation of an aversive stimulus is
contingent upon a subject's making the formerly reinforced locomotor
response while in the latter no aversive stimulation is presented at
any time. In the typical experiment subjects are trained to escape
aversive electric shock by traversing a straight alley. On each
extinction trial the members of the regular extinction group are
presented with no shock if they traverse the alley, and none is pre-

sented if they fail to do so. Subjects in the punished extinction



group, however, encounter electric shock 1f they leave the safe starting
area to traverse the alley but are not shocked if they do not leave the

starting area.

Factors affecting self-punitive locomotor behavior

Numerous factors have been isolated which affect the strength of
the punishment-produced response facilitation in studies of self-punitive
behavior. (A complete review of the literature of self-punitive locomotor
behavior is included in Appendix A.) For instance, within certain limits
the strength of self-punitive behavior is positively related to the
intensity of punishment during the extinction phase (Gwinp, 1949;
Beecroft, Bouska, & Fisher, 1967; Imada, 1959; and Melvin & Bender,
1968). This seems to be true (for rats) within a range of shock inten-
sities from about 0.4 ma to 1.0 ma. One consideration which 1imits the
generality of the relation, however, is the similarity between the
intensity of the punishment during extinction and that of the aversive
stimulus used in acquisition. In at least one experiment (Beecroft,
Bouska, & Fisher, 1967) rats punished with the same intensity shock
during extinction as had been used during acquisition performed better
than rats punished with a higher intensity shock.

The location of punishment in the alleyway (and therefore also
within the response sequence) has also been shown to be an important
factor in determining the effects of punishment during extinction.
Whereas both goal shock (Babb & Hom, 1971), and pre-goal shock in
various Tocations between the startbox and goalbox, have been shown
to produce self-punitive behavior, certain positions have proved to

be more effective than others. It seems that punishment received in



segments of the ailey closer to the startbox 1s more effective than
punishment received in segments closer to the goalbox (Brown, Horsfall,
& Van Bruggen, 1969; Melvin & Stenmark, 1969; Melvin & Bender, 1967;
Melvin, Athey, & Heasley, 1965; Campbell, Smith, & Misanin, 1966; and
Martin & Melvin, 1964). Both Brown (1969) and Melvin (1971), from their
reviews of the self-punitive literature, surmised that punishment
located in a middle segment of a runway should be most facilitating.
This was based primarily on between-experiment comparisons and on an
unpublished study by Brown, Horsfall, & Van Bruggen (1969)., In a recent
unpubtiished study, however, Eaton (1972) found that rats shocked in the
first segment resisted extinction better than animals punished in the
middle of the alley or close to the goalbox.

The percentage of trials on which punishment is presented during
extinction is also an important determinant of self-punitive locomotor
behavior. Greater degrees of facilitation have been observed with
moderate and high than with low percentages of puniShment (Bender &
Melvin, 1967; Martin & Moon, 1968; Melvin, 1964; Beecroft, Fisher, &
Bouska, 1967; Bender, 1969), It would appear, however, that beyond
some point, perhaps 30-50%, further increases in punishment percentage
have little effect on dependent measures that are not directly affected
by the dynamogenic properties of shock, e.g. trials to extinction or
prepunishment speed (Gwinn, 1949; Melvin & Moon, 1968).

Comparisons of the relative magnitude of punishment-produced
faciiitation following different types of acquisition training are
hazardous because many control problems arise., Nevertheless, three

studies have been reported in which such comparisons have been



attempted using traditional one-way runways (Beecroft & Brown, 1967;
Bender & Melvin, 1967; and Babb & Hom, 1971). The results of these
experiments i{ndicated better performance for avoidance-trained rats
than for escape-trained rats. More recent experimentation (Eaton

& Crowell, 1974; Eaton, 1974a, 1974b), however, has shown self-punitive
behavior in & two-way apparatus following escape training @n3y§
punishment following avoidance training led to suppression in two
instances. It would seem that further work is needed before any general
statements can be made that encompass both one- and two-way situationms.

Several studies have demonstrated that preliminary shock-escape
or avoidance training i{s unnecessary for the production of punishment-
produced response facilitation. Thus, self-punitive behavior has
been observed in three experiments where rats escaped not from shock
but from fear-arousing startbox cues, cues which had been previously
paired with the presentation of an aversive stimulus (Melyin & Stenmark,
1968; Galvani, 1969; and Kruger, 1974). In the Galvani and Kruger
studies it was also observed that the magnitude of the facilitation
produced by punishment was a function of strength of fear (as defined
by the number of CS-shock pairings) elicited by the startbox cués during
the fear-escape phase.

It is of particular interest to note that in several studies per-
formance increments over trials have been demonstrated during puniéhed
extinction, suggesting that self-punitive behavior need not necessarily
be characterized as simply greater resistance to extinction for punished
than nonpunished subjects. These performance increments, usually

increased running speeds, have been described as reflecting the



learning of self-punitive locomotor behavior because the speed curves
sometimes resemble typical learning curves. Such effects have been
reported by Melvin and Martin (1966), Whiteis (1956), Beecroft and
Bouska (1967), Melvin and Smith (1967), Melvin and Stemmark (1968),
and Anson, Bender, and Melvin (1969).

Although approximately equal numbers of self-punitive locomotor
experiments have been performed using massed and spaced trials, in
only one published study has an attempt been made to compare these
two procedures directly (Williams, 1967). Williams reported self-
punitive behavior with relatively short ITIs (intertrial-intervals),
up to 20 min, but not with a Tonger ITI of 60 min. The importance
of ITI was further demonstrated by Martin (1969); the interposition of
an 18-min "time out" during extinction with an ITI of 30 sec radically
reduced self-punitive responding. That the self-punitive effect can
be obtained at very long ITIs, however, has been shown in studies by
Klare (1974) and Cunningham, Brown, and Roberts (1975) in which only
one<tria1 per day was administered.

Selection of appropriate extinction criteria (as noted by Church,
1963) may also be important for the demonstration'of self-punitive
behavior as might the type of starting procedure used. Both extinction
criteria and starting procedures will be discussed in greater detail
below. |

The self-punitive effect has proved to be a phenomenon of relatively
great generality having occurred under a variety of different conditions,
in many kinds of apparatus, and in a wide range of species. Moreover,

primary punishment that is qualitatively different from the aversive



stimulus used during acquisition has been shown to facilitate extinction
performance (Melvin & Martin, 1966) as has secondary punishment, {.e.

the response contingent presentation of a conditioned stimulus previously
paired with an aversive stimulus (Bender, 1969), In addition, the
aversive effects of qualitatively different aversive stimuli have been
shown to be summative; two aversive stimuli presented simultaneously
yield greater punishment-produced facilitation than one ajone (Rollins

& Melvin, 1970). |

Self-punitive locomotor behavior has been demonstrated primarily
with species that readily adapt to apparatus in which locomotor responses
are easily measured. These species have included rats, gerbils (Martin,
Ragland, & Melvin, 1970; Martin, Demmer, & McArdle, 1971) and rabbits
(Martin, 1972). Analogous effects on nonlocomotor responding have been
obtained, however, with a number of other species, marmosets, pigeons,
squirrel monkeys, cats, dogs, and humans (as well as with rats) in a
variety of situations where rate of bar-pressing, chain-puliing, wheel-
turning, or hurdle-jumping was the dependent measure (Wells & Merrill,
1969; Sand1er, Davison, Green, & Holzshuh, 1966; McKerney, 1968, 1969;
Stretéh, Orloff, & Dalrymple, 1968; Byrd, 1969; Dreyer & Renner, 1971;
Fitzgerald & Walloch, 1969; and Solomon, Kamin, & Wynne, 1953).

While startbox fear level and/or a subject's discrimination of the
presence of shock in the starting area are often inferred from its -
behavior in these experiments, few studies have provided direct indices
of these factors. Klare (1974), however, using activity level in the
upper holding area of his bi-level starting box as an independent measure

of startbox fear, showed that self-punitive running was a function of



fear while Brown (1970), Brown, Beier, and Lewis (1971), and Crowell,
Brown and Lewis (1972) showed that rats performed self-punitively even
though, by an independent measure, the animals discriminated the forthe

coming punishment.

Contemporary theories of self-punitive locomotor behavior

The conditioned-fear interpretation originally offered by Mowrer
(1947), and substantially modified and improved over the following years,
is currently the most widely known theory of self-punitive locomotor
behavior. As originally stated, the theory proposed that during the
acquisition of an aversively motivated escape or avoidance response,
fear becomes conditioned to the cues of the startbox and alleyway.

During extinction, rats running out of the prepunishment area encounter
shock, thus reconditioning fear to cues of the prepunishment and punish-
ment areas. Since extinction performance is assumed to be motivated

by fear, and fear of the prepunishment cues would be greater for punished
than for nonpunished rats, the former should display the stronger
tendencies to leave the prepunishment area. In addition, a subject's
entry into the goalbox, if the cues therein are substantia11y different
from those of the startbox and alleyway where shock was presented, should
be accompanied by fear reduction. Goalbox cues, being dissimilar to
startbox and alley cues, should elicit less fear.

Brown, Martin, and Morrow (1964) and Brown (1969) suggested certain
additional conceptions which strengthened the interpretative power of
the general theory. They noted that a subject's forward locomotion
off the punishment zone and into the goalbox is not only secondarily

reinforced through fear reduction in the goalbox, but also primarily



reinforced through shock offset. In addition, since the tactile cues
of the electrified grid were present during acquisition of the aversively
motivated response, their presence in some portions of the alley during _
extinction would make the stimulus complex for punished rats more like
that of acquisition than for nonpunished rats. Punished rats, therefore,
would be more 1ikely to display forward locomotor tendencies since there
would be less stimulus-generaiization decrement between acquisition and
extinction for those subjects. In this last addition Brown has incorpor-
ated the basic idea of the stimulus-similarity discrimination hypothesis
which is mentioned separately below. Finally, to the extent that the
presentation of the primary aversive stimulus, usually shock, during
punished extinction increases the subject's drive level (i.e. has direct
dynamogenic effects) one would expect facilitation of any responses
elicited in the presence of shock. Thus, if forward locomotion is the
dominant response for both punished and nonpunished rats in a certain
segment of an alleyway, but the grid is electrified for only punished
rats, then punished rats, having a higher general drive level, would be
expected to display higher running speeds in that segment.

Brown also noted that shock-zone location seems to be a significant
variable in studies of self-punitive behavior and suggested three
factors of possible importance which are functions of shock-zone
location. The first is the delay of punishment following the initiation
of the response sequence, the second is the length of the response
sequence, and the third is the "CS-US" interval (the temporal interval
between the presentation of the conditioned stimulus and the uncon-

ditioned stimulus) for the reconditioning of fear to startbox cues.



If short delays of punishment, resulting from shock near the startbox,
are more suppressive than long delays, but fear conditioning is better
with short CS-US intervals, resulting from near shock, then shocks in

the middle position may offer the most efficacious compromise for the

production of self-punitive behavior,

Melvin (1971) added to the general theory a model of conditioned
fear designed to handle the effects of shock-zone Tocation. He proposed
that during punished extinction fear is reconditioned with greatest
strength to cues of the area where shock is presented. Generalized
fear is elicited by other cues in inverse proportion to their distance
from the punishment zone. Such a notion would lead one to expect more
vigorous responding in the area where subjects were punished than in other
locations, and more prolonged extinction performance for subjects punished
close to the startbox than close to the goalbox. In addition, the
theory leads to the prediction that subjects receiving punishment in
several different locations should display the best overa11Aa11eyway
performance because fear would be directly conditioned to cues in
every segment. A recent unpublished Master's thesis (Eaton, 1972)
has supported this interpretation.

Although Melvin's notion seems to handle the shock-zone location
data quite well, his interpretation has not been strongly supported by
studies in which the shock zone was made distinctive. Although decreased
performance might have been predicted, making the shock zone distinctive
has led to improved performance in one study (Brown, 1970, Experiment 2),
but had no reliable effect in two others (Brown 1970, Experiment 1,

and Brown, Befer, & Lewis, 1971).
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Two major alternatives to the Mowrer-Brown theory of self-punitive
behavior have been suggested. The first stems from Church's (1963)
mention of the physical similarity between the conditions of acquisition
and those of punished extinction. This has been referred to as the
"stimulus-similarity discrimination hypothes{s" and does not necessarily
require appeal to cognitive processes. Instead, it holds that a subject's
performance during extinction is a function of the similarity between
extinction and acquisition conditions. Punished subjects would be expected,
therefore, to resist extinction better than unpunished subjects because
punished extinction is more 1ike escape or avoidance acquisition than
is requiar extinction. However, several experiments have shown that
marked changes between acquisition and extinction may lead to better
performance during extinction than smallier changes (Gwinn, 1949; Melvin,
Athey, & Heasley, 1965; Melvin, 1964; Beecroft & Bouska, 1967; Bender,
1969). In addition, the stimulus-similarity conception, alone, is
unable to explain the instances wherein performance is better during
punished extinction than at the end of acquisition.

The third interpretation of self-punitive behavior, a cognitive
discrimination hypothesis, has been championed by Mowrer (1960) and
Dreyer and Renner (1971). According to this theory, organisms respond
self-punitively because they are unable to discriminate between the
shocked and unshocked portions of the alleyway during punished extinction.
They are unable to determine that shock is not present in the prepunish-
ment sections of the alley, and that it is their forward locomotion that

leads them to be punished.



11

In general this theory seems to be of limited utility since seldom
has there been provided any independent measure of response-punishment
contingency discrimination (other than performance during extinction,
the very behavior that the cognitive discrimination hypothesis is supposed
to explain). Although the behavioral laws are only implied, it seems
to be generally supposed that once a subject has discriminated the
response-punishment contingency during punished extinction, it will behave
rationally, cease to punish itself, and remain in the prepunishment
sections of the alley. However, since numerous examples of human
irrationality could be mentioned, it seems “irrational® necessarily to
require that rats should always behave rationally. Finally, 1ike the
stimulus-similarity discrimination hypothesis, the cognitive discrim-
ination conception cannot explain performance increases during punished
extinction. If a subject is completely unable to discriminate between
acquisition and,punishéd extinction, no change in performance, not
improved performance, would be expected.

A fourth interpretation recently proposed by Delude (1973, 1974) is
that self-punitive behavior may be an artifact of the frequent]y used
drop-starting procedure. Delude's ideas and experiments, as well as a
pertinent experiment by Delprato and Meltzer (1974) are discussed in the
following section.

Introduction to the specific problem area

This section is devoted to an analysis of the experiments dealing
with, and the procedural differences between, drop starting and
guillotine-door starting procedures used in studies of self-punitive

locomotor behavior. Drop starting procedures are those in which an
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animal is placed in the upper holding area of a bi-level startbox
located at one end of a straight alleyway. After some period of time
the trapdoor-floor of the upper holding area is released dropping the
subject into the starting area from which it can traverse the alley and
enter the goalbox. Guillotine-door starting procedures are those in
which the subjects are placed directly into the starting area of the
alleyway at the beginning of each trial. The starting area, however,

is separated from the alleyway by a guillotine door. After some period
of time the door is raised permitting the subject to run to the goalbox.

It has been recently suggested (Delude, 1973, 1974; Delprato &
Meltzer, 1974) that the kind of starting procedure one uses can be of
critical importance in studies of self-punitive behavior. The laws one
would obtain with one procedure, therefore, would be different from
those obtained with the other. The following is a detailed discussion
of the experiments by Delude, and Delprato and Meltzer, and their
interpretations of the results. Also included is a critical assessment
of their possible implicit manipulations of critical variables, which,
it would seem, could have substantialily affected the results of their
experiments and, therefore, their interpretations.

In 1973 Delude reported a study in which a 2 x 2 factorial design
was used with punished vs. regular extinction as one factor and training
and extinction with the guillotine-door starting procedure or the drop
starting procedure as the second factor. Delude's apparatus was a
4-ft (122 cm) alley with a 1-ft (30.5 cm) starting area and a 1-ft
(30.5 cm) goalbox, both separated from the alley by guillotine doors.

The starting area was surmounted by a trapdoor-floored holding
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compartment, thus forming a traditional bi-level starting box. The
alley, starting and holding areas, and goa]box,}were painted black;
the starting area and alley had grid floors while the goalbox had a
wooden floor. Following 10 escape (0.5 ma) trials, at an ITI (inter-
trial-interval) of 30 sec, extinction conditions were instituted. Rats
in the regular extinction groups encountered no shock in the alley
while those in the punished groups encountered 0.5 ma shock in the
second 1-ft (30.5 cm) segment. Extinction trials weee given until the
rats had reached one of three criteria of extinction: (1) failure to
enter the goalbox within 30 sec on one trial, (2) failure to leave the
prepunishment zone within 30 sec on one trial, and (3) failure to leave
the startbox within 30 sec on three of five consecutive trials. Delude
separately compared the guillotine-door punished group with the guillotine-
door nonpunished group, and the drop-start punished group with the drop-
start nonpunished group. He noted that nejther comparison of trials to
extinction (by the third extinction criterion) reached acceptable levels
of significance. Analyses of trials to extinction data, in terms of
the first two extinction criteria, were not reported. Both drop-start
groups, however, ran more trials to extinction than gui110tine-door
groups, and drop-start rats demonstrated punishment-produced response
- facilitation in terms of prepunishment running speeds while those in
the guillotine-door groups did not. Unfortunately Delude did not specify
which extinction criterion he used in reporting his prepunishment speed
data.

Delude concluded that the effect of punishment upon extinction is

strongly affected by the type of starting procedure employed, and that
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the difference between procedures is due to innate fear generated by

the drop-starting procedure. Self-punitive responding should occur

when the drop-starting procedure is used or when the guillotine-door
procedure is used in conjunction with a CS having unconditioned aversive
properties, such as a noxious buzzer. Self-punitive responding should
not occur, however, when the guillotine-door procedure is used alone.

In his interpretation, Delude apparently failed to take into account
several important features of his experiment. First, his goalbox was
similar to the starting area and alley, in both color and size. Such
conditions, by the conditioned-fear interpretation, would be expected
to attenuate self-punitive running because the degree of secondary rein-
forcement through fear reduction coincident with a rat's entefing the
goalbox would be reduced. Second, rats in the guillotine-door and
drop-start groups spent unequal times in the starting area of the appara-
tus. The guillotine-door groups were confined there for some unspecified
period of time. This probably would have been several seconds or more
since Delude waited until his drop-start rats had oriented toward the
goalbox before drobpfng them from the holding area into the startbox
and presumably would have followed a comparable pfocedure with the
guillotine-door rats. Rats in the drop-start groups, however, were
allowed to traverse the alley immediately after being dropped. Con-
ditioned fear elicited by startbox cues, therefore, could have extin-
guished faster for rats in the guillotine-door groups than for those
in the drop-start groups. His conclusion that seif-punitive behavior
occurs when aversive starting procedures, like the drop-starting

procedure, are used, but not with more neutral starting procedures
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like the guillotine-door procedure, might then have been biased by his
use of less than optimal experimental conditions and probable confounding
of startbox confinement time and starting procedure.

Although he did point out that some experiments using the guiliotine-
door procedure have reported self-punitive behavior, he expressed concern
because a buzzer CS was used in those studies. He argued that the buzzer
may not have been a legitimate CS because it may have initially had
unconditioned aversive properties. We should nbte, however, that in
several studies (Martin & Melvin, 1964; Martin & Moon, 1968; Delude,

1969; and Martin, Ragland, & Melvin, 1970) no buzzer was used but self-
punitive behavior was demonstrated. It is not clear whether Delude

chose to discodnt these because their authors used thé traditional
extinction criterion, failure to enter the goalbox. He has consistently
championed the use of extinction criteria based on performance in preshock
alley sections.

In a second report, Delude (1974) again proposed that the lack of
consistency of results in studies of self-punitive behavior is due to
the use of different starting procedures. Delude noted that Brown (1969)
had suggested that being dropped provides unusually salient external and
proprioceptive stimuli to which both running and fear could be conditioned.
Thus, rats run with the drop-start procedure might display better
extinction performance, and greater punishment-produced facilitation,
than rats run with the guillotine-door procedure. Salient cues to which
fear and running could be conditioned would occur for rats run with the
former procedure but not for those with the iétter. As an alternative,

Delude said that falling when the trapdoor-floor is opened generates
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innate (unconditioned) fear sufficient to maintain abient responding.
He arqgued that if the conditioned fear notions were correct, shifting
from the quillotine-door procedure during acquisition to the drop-start
procédure during extinction would lead to a decrement in extinction
performance because cues of the drop-start procedure, which have never
been made contiguous with shock and which, therefore, would not elicit
conditioned fear, would be introduced. From Delude's arguments, however,
one would predict that such a shift in starting procedure would lead to
improved performance because innate fear "sufficient to maintain abient
responding" would be introduced.

In his second study Delude used the same apparatus described
previously (Delude, 1973) and again failed to specify starting area
or holding area confinement times. His rats were assigned to one of
three groups. One group was trained and extinguished with the drop-start
procedure, a second was trained with the guillotine-door procedure and
extinguished with the drop-start procedure, while a third was- trained
and extinguished with the guillotine-door procedure. All rats were
punished during extinction; shock was presented in the second 1-ft
(30.5 cm) of the alley. Extinction trials continued until each rat
had completed 60 trials or until it failed to leave the startbox within
30 sec on 3 out of 5 consecutive trials. Four rats (out of five per
group) in the groups extinguished using the drop-start procedure were
sti1l running at the end of training whereas only one rat in the group
extinguished with the guillotine-door procedure had not extinguished.
Mann-Whitney tests showed that the first two groups did not differ
reliably in trials to extinction but both differed from the third.

Starting-speed scores reflected similar relationships.
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Delude concluded that the data supported his innate fear inter-
pretation of self-punitive behavior but not Brown's conditioned fear
interpretation which he described as placing emphasis only on the
greater saliency of the drop-start cues. In addition, Delude again
set forth his notions of self-punitive behavior, which, in summary,
appear to be as follows. The phenomenon is specific to, and dépendent
upon,situations in which the starting procedure employed has sufficient
unconditioned aversive properties to somehow propel the organism from
the starting area and presumably into and through the punishment zone.
Contributing to the self-punitive effect is the fact that once into the
punishment zone punished subjects are given the additional impetus from
the charged grid to speed out of the punishment zone, and into the
goalbox. Nonpunished subjects, without this "boost", are less likely
to enter the goalbox, and therefore more 1ikely to meet the traditional
extinction criterion (of one failure to enter the goalbox). Self-
punitive behavior, therefore, would not be expected if a starting pro-
cedure lacking unconditioned aversive properties were used.

In evaluating the procedures and results of his second experiment
we should again note that, because the alley, startbox, and goalbox
were the same color and size; conditions would not have been optimal
for the demonstration of self-punitive lTocomotor behavior for subjects
in any of the groups. Delude claimed that for rats trained with the
guillotine-door procedure but extinguished with the drop-start procedure,
the drop cues would elicit no conditioned fear. These drop cues, however,
would have been paired with the onset of shock in the alley when the rat

ran forward, as all rats did on the first punished extinction trial.
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Drop cues, then, preceded shock onset, and could have elicited fear in
the startbox after the first extinction trial. We should note again
that rats in the groups extinguished with the drop-start procedures
were not confined to the startbox before each trial as were rats in
the group extinguished with the guillotine-door procedure. Thus,
during the punished extinction phase of the experiment there would have
been less extinction of fear and/or locomotor responding to startbox
cues for rats in the former groups than for those in the latter. Better
extinction performance for rats in the drop-start groups than for those
in the guillotine-door groups would have been expected, therefore, from
both a conditioned-fear 'and an innate-fear interpretation. Finally,
since there were no unpunished controls, one has no way of knowing
whether the experiment indeed demonstrated self-punitive behavior,

An evaluation of Delude's conceptions of self-punitive behavior,
however, is not so clearcut. It would certainly be more parsimonious
to be able to include the self-punitive effect in the set of phenomena
thought to be governed by the principles of learning and motivation,
following some motivational-associative interpretation such as the
Mowrer-Brown theory. The data, however, appear to be émbiguous, and
while confounded by the confinement-time factor, even supportive of
Delude's position. There seem to be no published experiments using
the guillotine-door procedure unaccompanied by unconditioned aversive
stimuli in which the self-punitive phenomenon was demonstrated in

terms of Delude's favored prepunishment dependent measure and extinction

criterion.
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In the final study to be reviewed (Delprato & Meltzer, 1974)
drop-start and guillotine-door procedures were again compared. These
investigators noted that one difference between many of the studies
in which self-punitive behavior has been demonstrated, and those in
which it had not, is that in the former the drop-starting procedure
was used, and that in the latter the guillotine-door starting procedure
was used. Their experiment was designed to provide a presumably uncon-
founded comparison of the two procedures. They used an apparatus with
a 4-ft (122 cm) white alley, an oversized black goalbox, and either a
guillotine-door or drop-startbox. After confinement for 5 sec, in
the upper holding area of a bi-level startbox for rats in the drop-
start group, or in the starting area for those in the guillotine-
door group, each trial began. Fifteen shock-escape acquisition trials
were followed by extinction trials; on all trials the rats remained
in the goalbox throughout the 30 sec ITI. Half of the rats trained
with the guillotine;door procedure, and half with the drop-start pro-
cedure, were then given no-shock regular extinction trials, while the
remaining animals wére administered punished extinction trials. On
such trials, shock was present in the middle 61 cm of the alley.

Each rat was run for 75 consecutive trials or until it failed to
leave the prepunishment area on 3 consecutive trials.

Prepunishment speeds were higher for punished members of the
drop-start groups than for nonpunished rats, but were s]ight]y Tower
for the punished animals in the guillotine-door groups ihan for non-
punished rats. Neither starting speeds nor trials to extinction data

were reported.
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Delude and Meltzer suggested three ways in which the drop-start
method might have produced more fear (to motivate running) than the
guillotine-door procedure: (1) the unconditioned response to the
drop might have contained a fear component, (2) the CS complex paired
with shock might have been more intense or salient with the drop-start
procedure, or (3) confinement of the rats in the guillotine-door
groups to the lower startbox prior to the beginning of each trial
might have permitted more fear extinction than confinement of rats
in the drop-start groups to the upper startbox before each trial.

Again, it would seem, the comparison of drop starting and guillotine-
door starting procedure was confounded by differential durations of
starting area exposure, and that no definitive solutions to the problems
addressed were provided. In the following experiments an attempt has
been made to clarify the relative contributions of starting area con-
finement, starting procedures, and extinction criteria on the production
of the self-punitive effect. The first experiment addresses the specific
question, "What are the effects of startbox confinement time on self-
punitive behavior when a guillotine-door procedure is employed?*

The second and third studies :involve comparisons of the two starting
procedures using experimental designs which are unconfounded by the
confinement variable., In each study outcomes based on both prepunishment

and postpunishment extinction criteria are evaluated.
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EXPERIMENT 1

Introduction

As has been noted above, Delude, as well as Delprato and Meltzer,
obtained the self-punitive phenomenon when animals were extinguished
with the drop-start procedure, but not when they were extinguished
with a guillotine door. It would seem appropriate therefore, to attempt
to determine why they obtained no self-punitive behavior while others
using that starting procedure obtained the effect (Martin & Melvin,
1964; Martin & Moon, 1968; Martin, Ragland, & Melvin, 1970; and Martin, -
1969). One approach which could prove fruitful is that which explores
difference in startbox confinement times between the two procedures
and therefore differences in the extinction of fear and/or locomotor
responding to startbox cues. A second possibility is that the use of
different extinction criteria in experiments wherein self-punitive
behavior was demonstrated, and those where it was not, could have been
important.

Several studies have shown a relationship between fear of the
startbox and self-punitive running (Mevlin & Stenmark; 1968; 0'Neil,
Skeen, & Ryan, 1970; Galvani, 1970; Kruger, 1974; and Cunningham,

Brown, & Roberts, 1975). One obvious difference between the guillotine-
door and drop starting procedures is that rats run with the former are
confined in the starting area for an appreciable period of time before
each trial. In the Delprato and Meltzer study this period was 5 sec;

in the Delude studies it was not reported. Rats which were started
with the drop procedure, however, when dropped from the upper holding

area, were able to traverse the alley immediately. Thus, as has been
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suggested by 0'Neil, Skeen, and Ryan (1970), Delprato and Meltzer (1974)
and Crowell (1974), rats started with a guillotine-door procedure are
exposed for a relatively long period of time prior to each trial to
starting area cues while rats run with the drop-start procedure are
exposed for only a very short time. Variations in duration of exposure
to the startbox cues prior to each trial could have several effects.
First, the longer the exposure without presentation of shock (the US

for fear conditioning) the more likely fear would be to extinguish to
these cues. Thus, fear, thought to be the primary source of motivation

| during extinction, would be reduced. Fear is also assumed to provide
internal feedback stimuli to which responses could be conditioned.
Reductions in fear, therefore, would change the stimulus complex that
elicits forward locomotion and, through stimulus generalization decrement,
weaken that response. Secondly, the longer the startbox cues are
presented while the rat is confined, the less 1ikely, overall, are these
cues themselves to elicit the resporse when the rats are permitted to run.
Finally, since increased startbox confinement times should produce both a
decreased tendency to run and (assuming little motivational

increment due to frustration) decreased motivation due to fear extinction,
the observed forward locomotor response should be weakened.

These considerations lead to the prediction that rats extinguished
without shock, and with Tong startbox confinement times, should stop
running sooner than those with a shorter confinement time. In additionm,
if the stronger the response, the more likely it is to be facilitated
by shock during extinction (Brown, 1969), it is also predicted that
rats with short confinement times should demonstrate more self-punitive

behavior than those with long startbox confinement times.
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A self-punitive study using a guillotine-door starting procedure
could be performed in which startbox confinement times are varied.
Conventional procedures could be employed, the rats being placed into
the startbox the appropriate time before the raising of the guillotine-
door. Such an experiment would address the question of whether var-
iations in startbox confinement time, from one experiment to another,
might be responsible for some of the variations in the subjects'®
responses to punishment that have been noted in the literature. In
such an experiment, however, the extinction of fear and forward loco-
motor responding attributed to startbox confinement time would be
perfectly confounded with the time since the rats were placed {nto the
startbox. The required handling might have unconditioned aversive
properties and serve to increment the rats' drive level for a short
period of time; Alternatively, handling could provide very salient
stimulation to which forward Tocomotor responses couid be conditioned.
Thus, any differences between rats given short and long startbox con-
finements might be attributabie to the time since handiing, to the
extinction of fear, to the extinction of the running response, or
several of these.

These sources of confounding can be overcome by following controiled
handling procedures by which rats are handlied the same number of times,
and at the same time intervals prior to the beginning of each trial.
They could thereby be exposed for different durations to startbox cues,
but be handled in ways that did not confound startbox confinement time
and time since handling. Thus, the problem of extinction of fear and/or

locomotor responses by exposure to startbox cues could be addressed
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relatively directly. The use of such a procedure, however, would not
answer the question of the extent to which the more commonly employed
procedures, which confound startbox exposure and time since handling,
determine the different effects of punishment which have been observed.

One way to consider both problems at once is to 1ncorporate the
two handling procedures into the experimental design as a factor, along
with punished and regular extinction conditions, short or long startbox
times, and days of extinction. Such a design would allow for a direct
test of whether variations in startbox confinement time,and time since
handling, might have been responsible, in part, for the varied effects
of punishment that have been reported. In édditiong it would be poss-
ible to evaluate some of the factors of which the effects of punishment
are a function. An interaction, in the appropriate direction, between
extinction condition and startbox confinement time, would indicate the
importance of short confinement times for the production of punishment-
produced facilitation. A higher-order intéraction, between these factors
and handiing procedure, would ailow for the assessment of the moti-
vational-associative properties of handling as compared to those of
the extinction of fear o+ locomotor responding. |

The data from such an experiment could not provide a definitive
explanation of many failures to obtain self-punitive behavior with the
guillotine-door procedure, however, un1ess'comp11ed in two separate
ways, and the results compared. In several recent studies of self-
punitive behavior, including those by Delude and by Delprato and
Meltzer discussed above, a departure has been made from the use of the

traditional extinction criterion of one failure to enter the goalbox.
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Although not explicitly stated in these terms the response of leaving
the startbox and traversing the prepunishment segment of the alley

was treated as the punished response. Thus, new extinction criteria
were developed, based on behaviors occurring in the starting or pre-
punishment areas of the alley. It is unclear whether self-punitive
behavior would have been demonstrated in terms of running speeds based
on the more familiar criterion of one failure to enter the goalbox.

It has been noted in the literature several times (Delude, 1969, 1973)
that, over extinction trials, punished subjects typically demonstrate
an increasing probability of remaining (for some fixed period of time)
in the prepunishment sections of the alley while nonpunished rats do
not. Instead, nonpunished subjects typically demonstrate an increasing
probability of failure to enter or remain in the goalbox. Thus, an
extinction criterion based on postpunishment behavior could tend to
favor the demonstration of the self-punitive effect while an extinction
criterion based on prepunishment behavior might not. In those experi-
ments where self-punitive behavior was convincingly demonstrated under
conditions appropriate to this discussion, the goaibox criterion was
used. Of course, there is no immediate reason to believe that the

use of one criterion or another would differentially affect the
magnitude of the self-punitive effect for drop-start and guillotine-
door rats. Differential performance of self-punitive running between
drop-started rats and guillotine-door rats could only be attributed

to differential startbox confinement time or intrinsic properties of

the procedures themselves.
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It would seem, then, that either the use of the somewhat uncon-
ventional prepunishment extinttion criterion, the rather long startbox
confinement times, or perhaps some combination of these could have
accounted for the failure by Delude and by Delprato and Meltzer to
demonstrate self-punitive behavior with the guillotine-door procedure,
and for their suggestion that self-punitive running does not readily
occur with that procedure. In the following experiment, in which the
guillotine-door procedure was utilized, Tocomotor performance during
the extinction of an aversively motivated response was investigated.
Its purpose was to determine the effects on such behavior of the
presence of punishment in the alley, the type of handling procedure,
the starting area confinement time, and/or the extinction criterion.
Method

Subjects. The subjects were 108 naive female albino rats (Sprague-
Dawley derivatives from Charles River, Inc., Wilmington, Mass). They
were 65-75 days old at the beginning of the experiment and weighed
between 182 gm and 234 gm. They were individuaily housed in quarters
11luminated only between 6 a.m. and 6 p.m. daily, and were maintained
on an ad 1ib schedule of food and water.

Apparatus. The apparatus consisted of a grid-floored runway, a
grid-floored startbox, and a smooth-floored goalbox. The startbox and
goalbox were separated from the alley by guillotine doors. The start-
box was 30.5 cm long, 20.3 cm high, and 11.4 cm wide, the alley was
183 cm long, and the same height and width as the startbox, while the
large goalbox was 45.7 cm long, 25.0 cm wide,‘and 19.9 cm high. The

walls and floor of the goalbox were painted with black and white squares
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(2.54 cm on a side) in a checkerboard pattern. The walls of the runway,
the startbox, and the subflooring beneath the grid were painted medium
gray. Hinged clear Plexiglas lids covered the startbox, alley, and
goalbox. The grid floor was made of 2.4-mm diameter stainless steel
rods spaced at 1.27 cm intervals. Photocells and infrared 1ight
sources, located at the beginning of the runway and at intervals of

61 cm thereafter, served in conjunction with ancillary devices to
provide measures of starting and running speeds in each of the three
61-cm runway segments.

The 60-Hz shock was controlled by a variable-voltage autotransformer
and was fed to the grid through a series resistance of 10 K ohms. Shock
vo]tageé were measufed at the grid with a dummy load of 100 K ohms
simulating a rat. The voltmeter, which remained in the circuit at all
times, had a full scale calibration of 150 v and a sensitivity of
2000 ohms/volt.

Procedure. The general procedure consisted of shock-escape training,
followed by regular or punished extinction, with either short (i sec)*
or long (16 sec) startbox confinement, and either a controlled handling
procedure or a modified-conventional handling procedure. Each trial
began when the startbox guillotine-door was raised, and terminated when
the goalbox guillotine door was lowered. Following 25-30 sec of goalbox
confinement the rats were removed to a muitiple~-compartment carrying
cage. Four trials per day were administered with an ITI of 35-50 min.
During extinction there was no shock anywhere in the apparatus for rats
in reguiar extinction groups but &hock was present in the middle 61-cm
segment for rats in the punished extinction groups.

* Handling error was ¥ .25 sec for all startbox confinement times,
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Figure 1 diagrams the treatment given the rats in the different
handling and confinement-time subgroups. Each rat in the modified-
conventional handling groups (Line 1 and 2) was picked up 15-20 min
prior to the beginning of each trial, placed on the experimenter's arm,
and immediately returned to the carrying cage for the remainder of the
ITI. This handling, which is not commonly given in conventional
handling procedures, equated the "modified-conventional" and the con-
trolled procedures (described below) in terms of overall number of
handlings. Rats in the short confinement group (Line 1) were placed in
the startbox for 1 sec prior to the beginning of the trial while those
given long startbox confinements (Line 2) were placed into the startbox
16 sec prior to the beginning of a trial. Rats given the controlled
hand1ing procedures and short startbox confinement (Line 3) were taken
from the carrying cage about 20 sec prior to the beginning of a trial,
placed on the experimenter's arm, and immediately placed in the carrying
"cage. Fifteen seconds later they were removed from the carrying cage,
and placed into the startbox to await the beginning of the trial 1 sec
thereafter. Those with long startbox confinements (see Line 4) were
picked up about 20 sec prior to the beginning of a trial and placed in
the startbox for 15 sec. They were then picked up and immediately
returned to the startbox 1 sec before the beginning of the trial. Thus,
duration of exposure to starting area cues is confounded with time-since-
handiing in the modified-conventional procedure, but not with the con-
trolled handling procedure,

On Day 1 of the experiment each rat was handled for 2 min after

which it was weighed and its tail was marked with a "Magic Marker."



Figure 1. A diagram of the four combinations of modified-
conventional or controlled handling procedure, and 1 sec or
16 sec starting area confinement time, given subjects during

acquisition and extinction,
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This procedure took place at the hour at which experimentation was
scheduled to begin each day. On Days 2-4 all rats received shock=-escape
training involving progressively longer segments of the runway and
increasing shock intensities. On Day 2 the startbox was placed next to
the goalbox and the shock intensity was set at 40 v. On Day 3 the rats
had to traverse an additional 61 cm of alley to reach the goalbox and
the shock intensity was increased to 45 v. On Day 4 the length of the
electrified grid between the startbox and goalbox was increased to 122 cm;
the shock intensity remained at 45 v. On Day 5, and all days thereafter,
the full 183-cm alley separated the startbox and goalbox, and the shock,
when present, was 50 v. On Days 5, 6, and 7 full-alley shock-escape
trials were given. Each of the four possible combinations of startbox
confinements times and handling procedures was used, in randomly deter-
mined order for each rat, on each of the four daily trials on Days 2-7.
At the end of extinction, therefore, all animals had been given equivalent
training. Moreover, the degree of stimulus generalization decrement,
as the animals were switched to their extinction confinement time and
handling procedure, would also have been equal.

Pilot work indicated that rats exposed to the guillotine-door
procedure during acquisition, especially when confined for long intervals
prior to a trial, sometimes learned specific postures that minimized the
unscrambled shock., Distributions of startbox latencies revealed
“runners" and "posturers.” The majority of the rats, the “runners,”
had starting latencies of 5 sec or less, while a few rats, the "posturers"
had average latencies of 10, 20, or even 25 sec. Pilot work indicated

that the "posturers," which were arbitrarily defined as rats with
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latencies longer than 5 sec, typically ran few, if any, trials during
extinction, and therefore had a substantially lower probabiiity of
receiving the experimental treatment than "runners." “Posturers,”
therefore, were discarded from the population of rats run on the final
day of acquisition (Day 7) and from which rats were randomly assigned
to the eight extinction treatment conditions. When more “runners® than
were required for a given replication were available following Day 6,
the required number were randomly selected, and the remainder, along
with the "posturers" were discarded.

On Day 8 rats were assigned to one of the eight punished and regular
extinction groups. Rats in one group in each of the extinction con-
ditions were administered all extinction trials with one of the four
combinations of startbox confinement_time and handiing procedure,
Extinction continued, four trials per day, until each rat had met both
extinction criteria or completed 8 days of extinction. One extinction
criterion was failure to leave the prepunishment (first 61-cm) segment
within 60 sec on one trial, and the other was failure to enteyr the goal-
box within 60 sec. |

The experiment was run in three replications. In the first, 20
rats were given acquisitibn training and 4 were eliminated as "posturers.”
The remaining 16 were given the final day of acquisition training and
then randomly assigned, 2 per group, to each of the 8 treatment groups.
In the second and third replications, 44 rats were given the initial
acquisition training. After Day 6, 32 “runners® were administered the
final day of escape training. They were then randomly assigned, 4 per

group, to each of the 8 treatment groups, and given extinction trials.
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Although there were more rats in the second and third replications than

in the first, the ITI was held constant at 35-50 min in each replication.

Results

Escape Acquisition. Mean starting scores, first 61-cm alley segment

speeds, and third 61-cm segment~speeds were calculated for each rat for
the last day of escape training. The scores were then subjected to

2 x 2 x 2 factorial analyses of variance having as pseudofactors the
three extinction treatment dichotomies: punished vs. regular extinction,
1- vs. 16-sec confinement duration, and modified-conventional or con-
trolled handling.

The results indicated no reliable differences between groups, and
no interactions, for either starting scores or first segment running
speeds. Running speeds in the third segment, however, were slightly
greater for subjects in the controlled handling group than the modified-
conventional handling group (F=4.03, p=.039).

Extinction. Mean starting scores, and preshock (first segment) and
postshock (third segment) running speeds were calculated for each rat on
each day using the goalbox extinction criterion for one set of Scores,
and the prepunishment criterion for another. For the former, on the
first trial that a rat failed to enter the goalbox, and on every trial
thereafter, it was assigned a starting score of .07 and running speeds
of 4.1 cm/sec in the preshock and postshock segments. These values
were chosen by dividing the maximum allowable time in the alley,

60 sec, by the number of alley segments, four. The reciprocal of that
quotient (.07) was taken as the minimum starting score. The reciprical

was then multiplied by the length of each aliey segment (61 cm) yielding
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minimum speed scores of 4.1 cm/sec. Scores thus obtained comprised
the set of data compiled in the "traditional manner,® in terms of the
extinction criterion of one failure to enter the goalbox.

Second, the data were also comp11eq in terms of the extinction
criterion of one failure to leave the prepunishment segment of the
alley. Similar to the compilation of the data according to the goal-
box criterion, if a subject failed to leave the prepunishment zone on
a particular trial, it was assigned a starting score of .07 and a pre-
punishment speed of 4.1 cm/sec for that trial and every trial thereafter.

A. A priori statistical tests. One major prediction of this

experiment was that rats in the 1-sec confinement groups would demonstrate
reliably greater punishment-produced response facilitation (in terms of
running speeds) than shose in the 16 sec:groups. The anticipated
outcomes were that: (1) punished rats in the 1-sec groups would

not slow down as much over extinction days as would nonpunished rats,
(2) punished rats in the 16-sec group would slow down as much over
extinction as their nonpunished counterparts, and (3) the difference
between the slowing down of punished and nonpunished rats in the l-sec
group would be greater than that for rats in the 16-sec group., These
expectations were confirmed both by visual inspection of the data
(shown in Figures 2. and 3)'and by statistical analyses. birect
statistical tests of this prediction were conducted for prepunishment
running speeds with each extinction criterion, using the three-way
interaction contrast for time (1- vs, 16-sec confinement), punishment
(regular vs, punished extinction), and extinction days (the first vs.

the last extinction day). This interaction contrast is shown below.



Figure 2. First segment (prepunishment) running speeds as a
function of 1 sec or 16 sec starting area confinement times and
regular or punished extinction conditions. The data were

compiled according to the goalbox extinction criterion.
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Figure 3. First segment (prepunishment) running speeds as a
function of 1 sec or 16 sec starting area confinement times and
regular or punished extinction conditions. The data were

compiled according to the prepunishment extinction criterion.
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N/2 { i(xm, 1", RE - %08, 17, Re ) - (X;1, 1%, pE - Xpg, 1*, pE )]
[(Xm, 16, RE - D8, 16*, RE ) - (Xp1, 16", PE - X8, 16%, PE )]}2

In the expression above N stands for the number of subjects in
each group, X stands for a group mean, D indicates the extinction day,
1 or8, 1" or 16" indicates the group's confinement time, PE indicates
punished extinction, and RE indicates regular extinction. The quotient
formed by dividing this contrast by the mean-square (within) error for
each overall analysis is distributed as an F-ratio with 1 and 448 degrees
of freedom. For prepunishment running speeds each test indicated a
" reliable interaction and thus confirmation of the hypothesis, with both
extinction criteria (both F's ) 7.2, p's ( .01).

For further confirmation of the basic hypothesis, each of the three-
way interaction contrasts was broken into two-way contrasts, one for
the 1-sec groups, and one for the 16-sec groups. Each contrast indicated
the amount of slowing down for rats in the punished groups as compared to
that for rats in the nonpunished groups, and is shown below,

N/2 [ (Xp1, RE - Xp8, RE ) - (X1, PE - Xpg8, PE )} ¢

These contrasts were divided by the mean square (within) error term for
each appropriate overall analysis, the resultant quotient being dis-
tributed as an F-statistic with 1 and 448 degrees of freedom. In each
case the interaction was reliable for rats in the 1-sec groups (e.g.
they demonstrated self-punitive running) but was not reliable for rats
in the 16-sec groups (1-sec F's 2 7.7, p's < .01, both 16-sec F's { 2.9,
p's ) .05).
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B. Overall analyses of data compiled with the extinction

criterion of one failure to enter the goalbox. Starting scores were

subjected to an analysis of variance having as factors extinctien day,
punishment condition, handling treatment, and startbox confinement time.
A summary of this analysis is given in Table 1. As is typical in tra-
ditional studies of self-punitive behavior, the only significant source
of variance was the main effect of extinction days (F=21.55, p <.01).

A similar analysis was carried out on prepunishment speed scores
(previously shown in Figure 2) revealing significant main effects of
startbox confinement time, punishment, and days (F's = 13.30, 5.64, and
45.54, p's<.01, < .05 , and < .01, respectively). In addition, the
interaction of days with time (shown in Figure 4), handling procedure
(Figure 5), and punishment (Figure 6) were all reliable (F's = 2,72,
2.95, and 4.05, respectively, all p's < .01). A summary of this analysis
is presented in Table 2.

The analysis of postshock running speeds also revealed significant
main effects of startbox confinement time, punishment, and days (F's =
6.04, 6,28, and 40.97, p's < .05 <.05 and <.01, respectively).
Again punished rats ran faster than nonpunished rats, and those in the
1-sec groups ran faster than those in the 16-sec groups. Also reliable
were the three-way interactions of confinement time, handling, and days
(shown in Figure 7) and punishment, handling, énd days (shown in Figure 8,
F's = 2,06, and 2.71, p's < .05). The overall summary of these data is

presented in Table 3.
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Table 1. Summary of the analysis of variance applied to
starting scores. Data compiled according to
the goalbox extinction criterion.

Source* df ms F p

T 1 376.5218 2.12

H 1 498.9637 2.81

P 1 120.7253

p 7 506.2446 21,55 <.01

TH i 8.5308

TP 1 116.3697

HP 1 . 1565

TD 7 8.5485

HD 7 162.2832

PD 7 16.2853

THP 1 72.8899

THD 7 9.0259

TDP 7 5.9001

HPD 7 33.7402 1.44

THPD 7 12.4999

error

between 64 177.6778

within 448 23.4944

*T - Starting area confinement time

H -« Handling procedure
P - Punished or regular extinction
D - Extinction days



Figure 4. First segment (prepunishment} running speeds as a
function of 1 sec or 16 sec starting area confinement times. The

data were compiled according to the goalbox extincton criterion.
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Figure 5. First segment (prepunishment) running speeds as a
function of controlled or modified-conventional handling procedure.

The data were compiled according to the goalbox extincton criterion.
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Figure 6. First segment (prepunishment) running'speeds as a
functjon of punished or regular extinction conditions. The data

were compiled according to the goalbox extinction criterion.
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Table 2. Summary of the analysis of variance applied to
first segment (prepunishment) running speeds.
The data were compiled according to the goalbox
extinction criterion.

Source* df ms F P
¥ 1 115118.8 13.30 < ,01
H 1 13177.1 1.52

P 1 48822,5 5.64 < .05
D b 27001.7 45,54 <.01
TH 7 4607.6

TP 1 20034.0 2,31

HP 1 2554.4

7D 7 1617.0 2.72 < .01
HD 7 1749.8 2.95 <.01
PD 7 2838.1 4,05 <.01
THP T 4550.6

THD b 271.6

TDP 7 865.6 1.45

HPD 7 1022.6 1.72

THPD 7 228.9

error

between 64 8654.2

within 848 592.9

*T - Starting area confinement time

H

Handling procedure

< O
[}

_Extinction days

Punished or regular extinction



Figure 7. Third segment (postpunishment) running speeds as a
function of 1 sec or 16 sec starting area confinement times and
modified-conventional or controlled handling procedure. The

data were compiled according to the goalbox extinction criterion.
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Figure Be Third segment (postpunishment) running speeds as a
function of controlled or modified-conventional handling procedures
and punished or regular extinction conditions. The data were com-

piled according to the goalbox extinction criterion.
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Table 3. Summary of the analysis of variance applied to
third segment (postpunishment) running speeds.
The data were compiled according to the goalbox
extinction criterion.
Source* df ms F P
T ] 50793.8 6.04 <.05
H 1 20270.6 2.41
P 1 52804.2 6.28 <.05
D 7 23751.1 40,97 < .01
TH 1 3635.0
TP 1 8625.7 1.03
HP 1 14975.6 1.78
TD 7 553.8
HD 7 951.1 1.64
PD - 456.6
THP 1 12684.3 1461
THD 7 1191.8 2.06 < .05
TDP 7 619.8 1.07
HPD 7 1568.8 2.1 <.05
THPD 7 195.7
error
between 64 8412.1
within 448 579.7
*T - Starting area confinement time
H - Handling procedure
P - Punished or regular extinction
D - Extinction days
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C. Overall analyses of data compiled according to the

extinction criterion of one failure to leave the prepunishmeht zone.

As expected, the analyses conducted according to the prepunishment
extinction criterion were not completely parallel to those with the
goalbox extinction criterion. The visually evident superiority of
nonpunished over punished subjects in the starting area (see Figure 9)
was supported by the statistical analysis of starting areas, Relfable
main effects of days and punishment were obéerved (F = 7.68,

p <.01 and F = 6.82, p< .01), as well as a two-way interaction
between punishment and days (F = 3.83, p <.01) and a three-way inter-
action between days, handling, and punishment (F = 3,36, p < .01).

The analysis is summarized in Table 4.

The analysis of prepunishment speeds (plotted in Figures 3 and 10)
indicated relationships that were considerably more consistent with
those obtained with the traditional extinction criterion than were
startbox results. As in the case of the traditional criterion, the
main effects of confinement time and days proved reliable (although
punishment did not) with F-values of 11.49 and 33.59, p's < .01. Also
parallel with the traditional analysis, the interaction of daysvwith
confinement time, handling procedure, and punishment were all reliable
(F's = 3.15, 2.13, and 2,13, p <.01, p <.05, and p < .05, respectively).
In addition, the three-way interaction of handling, punishment, and days
proved significant with an F-value of 3.02 and a p < .01.  The analysis

is summarized in Table 5.
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Figure 9. Starting scores as a function of modified-conventional
or controlled handling procedure and punished or regular extinction
conditions. The data were compiled according to the prepunishment

extinction criterion.
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Table 4. A summary of the analysis of variance applied to
starting scores. The data were compiled according
to the prepunishment extinction criterion.

Source* df ms F p
T i 226.6
H 1 1008. 3 3.58
P 1 1918.0 6.82 <.65
D 7 170.8 7.68 <.01
TH 1 10.2
TP 1 240.6
HP 1 101.7
TD 7 6.9
HD 7 8.1
PD 7 85.6 3.83 <,.01
THP i 87.9
ZHD 7 21.7
TDP 7 19.5
HPD 7 74.6 3.36 <.01
THPD 7 14.9
error
between 64 281.3
within 448 22,2
*T - Starting area confinement time
H - Handling procedure
P - Punished or regular extinction
D - Extinction days
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Figure 10, First segment (prepunishment) running speeds as a
function of modified-conventional or controlled handling procedure
and punished or regular extinction conditions. The data were

compiled according to the prepunishment extinction criterion.
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Table 5 A summary of the analysis of variance applied to the
first segment (prepunishment) running speeds. The
data were compiled according to the goalbox extinction

criterion.

Source* df ms F P
T 1 101415.7 11.49 <.0
H 1 25988, 1 2.94

P 1 17106.4 1.93

D 7 26674.4 33.59 < .01
TH 1 1954.3

TP 1 25800.3 2.92

HP 1 5.2

D 7 1943.6 3.15 < .01
HD 7 1309.9 2.13 < 05
PD ¥ ) 1311.7 2.13 <.05
THP 1 8594.8

THD 7 4a12.7

TOP 7 1069.4 1.74

HPD 7 1861.0 3.02 <.0
THPD 7 180.5

error

between 64 8825.7
within 448 615.4

*T - Starting area confinement time

H - Handling procedure

P - Punished or regular extinction

D - Extinction days
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D. Trials to extinction. The number of trials each rat

required to reach each of the extinction criteria was calculated for
each rat in each group. Rats thch met an extinction criterion were
assigned a score corresponding to the number of trials required to
reach that criterion, including the trial on which it was met. Animals
that did not extinguish were assigned a score of 33, one greater than
the number of trials completed. Mean scores for each group and each
extinction criterion are shown in Table 6.

1. A priori statistical tests. Statistical comparisons -

of punished and nonpunished rats in each of the two confinement groups
were conducted for the data of each extinction criterion, Punished and
nonpunished rats in the 1-sec groups did not differ in terms of trials
to extinction by either extinction criterion (F's } 1.15), Punished
rats in the 16-sec confinement groups, however, required significantly
fewer trials than their nonpunished counterparts to reach the prepunish-
ment criterion (F = 14,11, p <.01) but not to reach the goalbox
criterion (F = 1.98).

2. Overall analyses. Following the a priori tests

overall analyses of the data were conducted. The only reliable source of
variance with the goalbox criterion was the main effect of startbox con-
finement time (F = 6.23, p < .025). Both an overall suppressive effect
due to punishment (F = 11.67, p < .01) and a reliable effect of handling
procedure (F = 8.78, p < .01) were revealed by analysis of data from the
prepunishment extinction criterion. The punishment-by-confinement-time

interaction approached reliability (F = 3.62, p = .062).
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Table 6 Mean trials to extinction as a function of extinction
treatment and extinction criterion.

One failure to enter the goalbox

Modified Controlled Modified Controlled
Conyentiopal Handlin Conventiopal Handling
|
Regular
14.1 18.5 12.9 15.2
Extinction
J |
Punished
15.7 22.4 7.9 11;2
Extinction
- i
1-sec 16-sec
One failure to leave the prepunishment zone
Modified Controlled Modified Controlled
Conventional Handlin Conventional Handling
Regular
19.5 22.7 17.8 29.7
Extinction
! L
Punished |
16.2 i 8.3 11.8
Extinction l

1-sec v 16-sec
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Discussion

In considering the results of this experiment it seems appropriate
to turn first to those which proved most reliable, regardless of the
extinction criterion. One such effect, the interaction of punishment
and extinction days, was statistically significant for first segment
speeds. With both criteria, the presence of punishment in the middle of the
alley served to maintain vigorous high-speed locomotor behavior in the
prepunishment segment. Overall then, self-punitive behavior was demon-
strated in this experiment. The highly reliable three-way interaction
shown by the a priori tests, however, indicated that the extent to which
punishment served to maintain high speed running was a function of the
duration of startbox confinement. Punished subjects in the 1-sec groups
ran significantly faster than their nonpunished counterparts while those
in the 16-sec groups did not. Thus, it would seem that several important
facts have been established. First, self-punitive behavior can be
readily demonstrated in a straight alley with a guillotine-door starting
procedure. Delude's notion, that observations of self-punitive behavior
are limited to studies where either drop-starting procedures are used
or some non-neutral CSs are employed, therefore, is probably unwarranted.
Second, the demonstration of self-punitive behavior was not dependent
on the use of the traditional extinction criterion of one failure to
enter the goalbox. With such an extinction criterion (one failure to
leave the prepunishment zone), however, self-punitive behavior was also
observed. This outcome, then, would render less likely the possibility
that the failures of Delude (1973, 1974) and of Delprato and Meltzer

(1974) to demonstrate sustained high-speed running for punished subjects
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extinguished with the guillotine-door procedure can be attributed
exclusively to their use of a prepunishment extinction criterion.

Finally, the demonstration of self-punitive running was dependent upon
short starting-area exposures prior to each trial. The self-punitive
phenomenon was observed with the 1-sec but not with the 16-sec con-
finement ihterval. It may be, therefore, that both Delude's and

Delprato and Meltzer's failure to demonstrate self-punitive running

for rats in their guillotine-door groups was due not to their use of
guillotine door itself but rather to a less-than-optimal confinement time.

These results would seem to agree well with a conditioned fear
interpretation of self-punitive behavior, an associative interpretation,
or a cognitive discrimination hypothesis. Predictions based on the
conditioned-fear hypothesis would rely on the fact that long confinements
would produce greater extinction of fear than shorter confinements. |
Thus, for rats in the long-confinement groups the cues of the starting
area and the similar cues of the prepunishment segment would elicit less
fear to be escaped and/or to motivate forward lTocomotor tendencies
e1icited}by these cues. One would expect, therefore, both poorer
punished- and regular-extinction performance for rats in the 16-sec
confinement groups than for those in the 1-sec groups.

For puniﬁhed rats in both the 1-sec and 16-sec groups fear would be
reconditioned to middle segment cues on each trial, and generalize to
the starting area and prepunishment segment. The differential exposure
to starting area cues, however, would be expected to extinguish the
fear elicited by those cues, and the similar prepunishment segment cues,

much more for rats in the 16-sec groups than the 1-sec groups. The
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outcome of these processes, assuming equal fear conditioned to shock
zone cues for both 1-sec and 16-sec rats, might be as shown in the
hypothetical gradients drawn in Figure 11, Generalized fear elicited
by starting area and prepunishment cues for punished subjects in the
1-sec groups would be nearly as great as that elicited in the shock
zone. Because no fear is reconditioned to shock zone cues for non-
punished rats, none can generalize to starting area or prepunishment
cues. The hypothetical fear gradient for punished subjects in the
1-sec groups would be relatively flat, and at all points higher than
that of nonpunished subjects. For punished subjects in the 16-sec group
the gradient would again be higher, overall, for punished than non-
punished rats. For punished subjects, however, any forward locomotion
out of the starting area would be accompanied by substantially increased
fear, and the subjects, therefore, would be expected to cease running.
This fear gradient conception, put forth by Melvin (1971) and
expanded and given additional empirical support by Eaton (1972) can
also address the frequently noted observation that punished subjects,
in general, typically extinguish by failing to leave the prepunishment
zone, while nonpunished subjects typically extinguish by failing to
enter the goalbox (Delude, 1969). Over trials, punished subjects are
given more and more exposures to startbox cues which are not 1mmed16te1y
followed by, or concurrent with, shock onset, Punishment segment and
shock zone cues, however, are either coincident with, or more immediately
followed by shock onset. Thus, punished extinction with fixed shock-zone
location is like a differential conditioning paradigm. The hypothetical

fear gradient, therefore, should become increasingly steeper over trials



Figure 11. Hypothetical fear gradients during punished or
regular extinction for subjects with 1 sec and 16 sec starting

area confinement times.
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until, eventually, punished subjects no longer flee from the then benign
startbox cues.

An associative interpretation (Crowell, Brown, & Lewis, 1972)
would rely on mechanisms quite similar to those of the conditioned-fear
interpretation but, as its name implies, is cast in purely associative
terms rather than motivational-associative terms. During acquisition|
training the cues of the starting area and alley acquire the capability
of eliciting forward locomotor tendencies. During extinction, to the
extent that punished extinction is more Tike acquisition than regular
extinction (the stimulus-similarity concept) and/or the running response
is reinforced as each punished animal runs off the shock zone, punished
subjects will perform better than nonpunished subjects. Long starting-
area confinement, in the presence of cues that elicit forward locomotor
responding but where such responses are thwarted, however, would lead
to the extinction of such responding. Rats in the 16-sec groups, there-
fore, would be expected to demonstrate poorer extinction performance
than those in the 1-sec groups. Finally, some minimal level of response
strength may be required for punished subjects to run forward onto the
punishment zone so that their forward responding is reinforced by shock
offset as they leave that segment. This threshold may not be reached
by subjects in the 16-sec¢ groups, but may be surpassed by those in the
1-sec groups, thus leading to self-punitive running for those in the
latter groups, but not the former.

A cognitive discrimination hypothesis, such as championed by
Dreyer and Renner (1971) or Renner and Tinsley (1975) would lead one

to the same predictions, but based on different conceptions of self-
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punitive behavior. Long startbox confinement might be predicted to
retard extinction performance because it would give the rats more
opportunity to learn that shock is no longer present in the startbox.
Thus, they need not flee when the door is opened. Punished rats in
the long confinement groups would, therefore, be less likely to
experience shock in the middie alley segment and become confused about
the presence and/or location of shock in the alley. They might also
have ample opportunity to learn that running responses are puhished
but that no shock occurs if they do not vun. Punished rats in the short
confinement groups, however, would not only have less opportunity to
learn that no shock was present in the goalbox, but could also become
confused about the location of shock in the alley or the contingency
between running and shock. Thus, they might "mistakenly” run self-
punitively for many trials.

Punishment in the second segment was also a significant source of
variance in the data of the third segment, reliably increasing postshock=
segment running speeds for punished subjects. It could be that the
failure to observe the three-way interaction of punishment, confinement
time, and handling, was due to the presence of shock in the second seg-
ment for punished subjects. Contributions to postshock running speed,
either from postshock increments to drive level, or carried over from
high-speed running on the charged grid, could have “washed-out"
differences between l-sec and 16-sec punished subjects requisite for
a reliable three-way interaction. It is not clear, however, were
the above the case, why reliable three-way interactions were obtained

among handling, confinement time, and days, on the one hand, and
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handling, punishment, and days, on the other. The first interaction
could be attributed to the combined motivational influences of greater
contributions to drive of short than long confinements, and greater
contributions to drive for subjects handled with the controlled handling
procedure than the modified-conventional procedure. Highest drive for
those in the short-confinement, controlied-handling group, moderate
drive levels for those in the short-confinement conventional-handling
group and the long-confinement controlled-handling group, and low drive
for those in the long-confinement conventional-handling group, combined
with a floor-effect, could have led to the observed interaction. In
the same way, the greater drive-arousing properties of shock in the
middle segment, combined with differential contributions to drive from
the two handling procedures, could have produced the observed interaction
of handling, punishment, and days,

Rather than a facilitative effect of punishment on starting scores,
a suppressive effect was observed with data based on the prepunishment
extinction criterion, but no effect was obtained from data based on the
goalbox extinction criterion. It is not clear at this point to what
degree one should rely on these contradictory results. Perhaps freezing
at the beginning of a trial could be an initial unconditioned response
to a highly fear-arousing environment. Further speculation on this
point, howevef, would not seem warranted given the conflicting results
of the two analyses. Finally, the effects of handling procedure on
starting scores would seem attributable, in this case as in the others,

to greater drive arousing properties of the controlled than modified-

conventional handling procedures.
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In summary, self-punitive running was demonstrated in this experi-
ment by rats in the short- but not by those in the long-confinement
groups. This outcome could be explained by either a conditioned=fear,
an associative, or a cognitive discrimination interpretation. The
handling procedures did appear to have an effect. Rats run with the
controlled handling procedure performed better than those with the
modified-conventional procedure, perhaps because of the closer contiguity
between handling and the beginning of a trial for rats in the former
groups than in the latter. Handling procedure,. however, was not a
factor affecting either the display of self-punitive running by rats
in the short confinement groups or the failure to exhibit self-punitive

behavior by these in the long confinement groups.
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EXPERIMENT 2

Introduction

The second experiment was designed to address more directly the
specific problem posed by the demonstrations of Delude (1973) and
Delprato and Meltzer (1974), that rats extinguished with the drop-
start procedure ran faster, overall, and showed greater punishment-
produced facilitation, than rats extinguished with the guillotine-door
starting procedure. It may be recalled that Delude (1973) suggested
that the difference between the performance of rats run with these two
procedures was a function of innate fear produced by the drop from the
upper to lower startbox compartments for rats with the drop-start pro-
cedure. Delude contrasted this alternative to the conditionedefear
interpretation. In his 1974 paper he stated "if the running behavior
is totally explicable in terms of fear classically conditioned to
startbox cues, it should make little difference how the animal gets
into the startbox." While we might agree that how an animal gets into
the startbox before the beginning of a trial may not be of primary
importance, it does seem that what occurs after the animal enters the
startbox, but before it is allowed to leave, is critical. Rats run
with the drop-start procedure typically are not held in the lower
startbox once dropped into it, but are permitted to enter the alley
immediately. Those run with the guillotine-door starting procedure,
on the other hand, are commonly held in the lower startbox for some
period of time prior to the beginning of each trial. From a conditioned-
fear interpretation of self-punitive behavior, therefore, one might

expect that rats run with the drop-start procedure would demonstrate
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better performance than those run with the guillotine-door starting
procedure. Appeal could be made to either greater extinction of fear
and of locomotor responses for rats with the guiliotine-door starting
procedure, or to better (shorter) CS-US intervals for the conditioning
of fear and running, for rats with the drop-start procedure.

If confinement time with lower startbox were held constant, rats’
run with the guillotine-door procedure might perform similarly to those
run with the drop-start procedure; both the time during'which extinction
could occur and the CS-US interval would be constant for both groups.
Any differences in performance might be attributable to possible
differences in the saliency of the cues as bet;een the drop-start and
the gu11lotine-doorrprocedure. However, if rats were extinguished
with the guillotine-door procedure and a long startbox confinement,
they should perform more poorly than rats with the drop-start procedure
and a short confinement time. Conversely, wats extinguished with the
guillotine-door procedure and a short confinement time should perform
better than rats extinguished with the drop-start procedure and a long
confinement time.

The following experiment was designed to test thése notions.
A2x2x 2x days design was followed. The first factor was regular
vs. punished extinction, the second was drop - vs. guillotine-door
starting procedure, and the third was lower startbox confinement time
(1 vs. 16 sec). As in the first experiment, the data were compiled

according to both the traditional goalbox extinction criterion and

the newer prepunishment criterion.
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Method

Subjects. The subjects were 88 naive female albino rats (Sprague-
Dawley derivatives from Charles River, Inc., Wilmington, Mass). They
were 65-75 days old at the beginning of the experiment and weighed
between 170 gm and 222 gm, They were individually housed and maintained
on an ad 1ib food and water regimen,

Procedure. The general procedure, as in the first experiment,
consisted of shock-escape training foliowed by regular or punished
extinction. Extinction trials were given with one of the four possible
combinations of short (1-sec) or long (16-=sec) starting area confinement
time and either drop-start or guillotine-door start procedure. Each
trial began when the startbox guillotine-door was raised, allowing the
rat to traverse the alley, and terminated when a second guillotine-door
was lowered after the rat had entered the goalbox. Following confinement
in the goalbox for 25-30 sec the rats were returned to their carrying
cage. Four trials were administered daily with an intertrial-interval
of 40-55 min. For animals in the punished extinction groups 50 v shock
was present only in the middle 61-cm alley segment. No shock was present
anywhere in the alley for those in the nonpunished groups.

On Day 1 of the éxperiment each rat was handled, weighed, and
maréed as in Experiment 1. On Days 2-7 an acquisition regimen like
that used in the first experiment was followed. Three shaping days,
in which progressively longer segments of aliey and increasing shock
intensities were utilized, preceded three days of full-alley shock-
escape training with 50-v shock. A different combination of starting

procedure and confinement time was used, in randomly determined order,
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on each of the four daily acquisition trials. Figure 12 diagrams the
four treatments. Rats with all treatments were taken from theéir
carrying cages about 20 sec prior to each trial. They were gently

held in the upper compartmeht of the bi-level starting chamber for 1 sec
and then placed on the starting area grid floor, Those with 16-sec
confinements (Lines 3 and 4) remained there for 15 sec while those with
the 1-sec confinements (Lines 1 and 2) were immediately returned to
their carrying cages where they remained for 15 sec. After the 15 sec
had elapsed, rats in all groups were picked up and placed on the
experimenter's arm. Those with the drop-start treatment (Lines 1 and 3)
were then placed on the trapdoor floor of the upper holding compartment.
After 1 sec the floor was released, and they dropped to the starting
area below where they remained 1 sec, until the guillotine-door was
raised., Rats in the guiliotine-door groups (Lines 2 and 4) were taken
from the experimenter's arm, and gently held 1 sec in the upper holding
area, They were then lowered to the grid where they remained 1 sec
until the guiliotine-door was raised and the trial began. Thus, with
both starting procedures the rats were handled the same number of
times, at about the same interval before each trial, and were exposed
to upper holding area stimuli for the same length of time. They
differed in that the drop-start rats were dropped into the starting area
while guillotine-door rats were manuaily placed in the lower starting
area, and the short confinement rats were given only brief exposure to
startbox cues before each trial while those in the long confinement

groups were exposed for a substantially longer time,



Figure 12. A diagram of the four combinations of drop or
guillotine~door starting procedure and 1 sec or 16 sec starting
area confinement times given subjects during acquisition and

extinction.
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As in Experiment 1, following Day 7, the rats were randomly assigned
to one of the eight groups. One group in each of the punished or
regular extinction conditions was given all extinction trials using one
of the four combinations of startbox confinement time and starting pro-
cedure, Extinction trials continued, four per day, until each rat met
each extinction criterion or completed eight extinction days.

The experiment was conducted in two replications of 44 rats each.
Of these 88 rats, 2 were injured and discarded, 3 did not receive the
extinction treatment and were discarded, and 3 were randomly eliminated.
The remainder, 10 in each of the 8 groups, received the extinction
treatment. Their performance is analyzed and discussed in the following
sections. There were no "posturers,” rats with mean startbox latencies
greater than 5 sec, in this experiment.

Results

Escape acquisition. Mean starting scores, first 61-cm segment

speeds, and third 61-cm segment speeds were calculated for each rat for
the last day of acquisition and subjected to analyses of variance with
the extinction pseudofactors as in the first experiment. The results
indicated neither reliable main effects nor interactions for starting
scores or running speeds. Thus, no extinction differences could be
attributed to performance differences at the end of acquisition,
Extinction. Mean starting scores, and preshock (first segment)
and postshock (third segment) speeds were compiled with the goalbox
and prepunishment extinction criteria foliowing the procedure established
in the first experiment. Again, subjects were assigned the minimum
starting score of .07 and running speeds of 4.1 cm/sec on the trial on

which they extinguished, and each trial thereafter.
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A. A priori statistical tests. One of the basic questions

asked in this experiment was whether, with time in the starting area
equated, rats run with the drop-start procedure would demonstrate
better self-punitive behavior than rats in the guillotine-door groups.
Empirically, the question could be stated "With confinement time equated,
is the difference in slowing down over extinction trials, between punished
and nonpunished subjects, greater for those with the drop than the
guillotine-door procedure?" Figures 13, 14, 15, and 16 show the performance
of the 1-sec and 16-sec groups with the goal box criterion and the prepun=-
ishment criterion. As can be seen, no marked differences are evident
in the responses to punishment of subjects run with the two procedures.
Three-way contrasts, identical in form to those in the first experiment,
were used to provide a direct statistical answer to the question. Each
of the four F-ratios supported the visual impression that the inter-
actions were not reliable (all F's { 2.23, p's‘;,.]36, df 1, 504),

B. Overall analyses of data compiled with the extinction

criterion of one failure to enter the goalbox. Starting scores were

subjected to an analysis of variance having as factors extinction day,
punishment, starting procedure, and confinement time. A summary of the
analysis is given in Table 7, As with the first experiment, the days
factor was higﬁ]y reliable as a source of variance (F = 20,81, p ¢ .01).
As can be seen from Figure 17, however, the punished subjects performed
better over days, extinguishing more slowly, than nonpunished subjects
(F = 2.56, p < .05), The superior performance, over days, of the
dropped rats over guillotine-door rats (shown in Figure 18) was aiso

'statistically reliable (F = 2.28, p ¢ .05) as was the three-way



Figure 13. First segment (prepunishment) running speeds of
subjects in the 1 sec confinement groups as a function of drop
or guillotine~door starting procedure and punished or regular
extinction conditions. The data were compiled according to .the

goalbox extinction criterion.
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Figure 14. First segment (prepunishment) running speeds of
subjects in the 1 sec confinement groups as a function of drop
or guillotine~door starting procedure and punished or regular
extinction conditions. The data were compiled according to the

prepunishment extinction criterion.
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Figure 15. First segment (prepunishment) running speeds of
subjects in the 16 sec confinement groups as a function of drop
or guillotine~door starting procedure and punished or regular
extinction conditions. The data were compiled according to

the goalbox extinction criterion.
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Figure 16. First segment (prepunishment) running speeds of
subjects in the 16 sec confinement groups as a function of drop
or guillotine~door starting procedure and punished or regular
extinction conditions. The data were compiled according to. the

prepunishment extinction criterion.
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Table 7 A summary of the analysis of variance applied to
starting scores. The data were compiled according
to the goalbox extinction criterion.

Source* df ms F P
T i 154.8
S 1 3114.3 1.90
p 1 2315.7 1.42
D 7 2972.8 20.81 <.01
TS 1 2054.9 1.26
TP 1 4.7
Sp 1 210.9
TD ] 241,5 1.69
SD 7 325.1 2.28 <.05
PD 4 366.2 2.56 <.05
TSP 1 122.8
TSD 7 373.8 2.62 < .05
TPD ;. 93.8
SPD 7 60.7
TSPD 7 93.3
error
between ¥4 1634.9
within 504 142.8
*T - Starting area confinement time
§ - Starting procedure
P - Punished or regular extinction
D - Extinction days
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Figure 17. Starting scores as a function of punished or regular
extinction conditions. The data were compiled according to the

goalbox extinction criterion.
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Figure 18, Starting scores as a function of drop or guillotine-
door procedyre and 1 sec or 16 sec starting area confinement time.

The data were compiled according to the goalbox extinction criterion.
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interaction of days, starting procedure, and confinement time (F = 2,62,
p < .05).
An identical analysis was conducted for prepunishment speeds
(shown in Figure19). Both the visually evident effect of days, and
the interaction of days with starting procedure, proved reliable
(F = 81.31 and 6.17, respectively, p € .01). In addition, the three-
way interaction of days, starting procedure, and confinement- time was
significant (F = 3.36, p < .01). The analysis is summarized in Table 8.
Postpunishment speeds were higher, overall, for punished subjects
than nonpunished subjects, as revealed by a reliable main effect of
punishment (F = 10.96, p < .01). In addition, the days effect and

and the days by starting procedure interaction (shown in Figure 20).

were both significant (F's = 57.88 and 2.85, respectively, p < .01).
The analysis of variance summary is presented in Table 9.

C. Overall analyses compiled according to the extinction

criterion of one failure to leave the prepunishment zone. An analysis

of starting scores (which are plotted in Figure 21) yielded a reliable
main effect of extinction days (F= 3.30, p<.01), and a significant
interaction of starting procedure with days (F = 2.68, p<.01). The
analysis is summarized in Table 10.

Prepunishment speeds (shown in Figure 22) decreased reliably over
days (F = 68.8, p < .01). Although the guillotine-door rats were
somewhat faster than drop-start rats at the beginning of acquisition,
their respective positions were reversed by the end of extinction,
yielding a reliable days by starting procedure interaction (F = 5,21,

p< .01). The three-way interaction, between confinement time, starting



Figure 19. First segment (prepunishment) running speeds as a
function of drop or guillotine-door starting procedures and 1 sec
of 16 sec starting area confinement times. iThe data were compiled

according to the goalbox extinction criterion.
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Table 8 An analysis of variance applied to the first segment
(prepunishment) running speeds. The data were
compiled according to the goalbox extinction criterion.’

Source* df ms F P
T i 8115.3 1.29

S 1 1419.0

p 1 18824.7 3.00

D 7 38586.0 81.31 < .,01
TS 1 11298.0 1.80

TP 1 885.9

Se 1 1673.7

D 7 367.5

SD 7 2928.7 6.17 < .01
PD 7 628.4 1.32

TSP 1 972.6

TSD 7 1582.9 3.36 <.01
TPD 7 261,.5

SPD 7 103.6

TSPD | 354.9

error

between 72 6282.2

within 504 474.5

T - Starting area confinement time
S - Starting procedure
P
D

Punished or regular extinction
Extinction days



Figure 20. Third segment (postpunishment) running speeds as a
function of drop or guillotine~door starting procedure. The data

were compiled according to the goalbox extinction criterion.
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Table 9 A summary of the analysis of variance applied to third
segment (postpunishment)running speeds.
compiied according to the goalbox extinction criterion.

The data were

Source* df ms 7 P
T i 6773.0
S 1 2168.2
P 1 78499.6 16.96 <¢.01
D 7 33854.4 57.88 <.01
TS 1 15425.2 2.15
TP 1 3478.2
spP 1 1562.5
TD 7 422.7
SD v 1668.6 2.85 <.01
PD 2 469.5
TSP 1 225.6
TSD 7 774.8 11327
TPD 7 336.9
SPD 7 666.2 1.04
TSPD 7 323.9
error
between 72 7164.6
within 504 584.8
*T - Starting area confinement time
S - Starting procedure
P - Punished or regular extinction
D - Extinction days
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Figure 21, Starting scores as a function of drop or guillotine-
door starting procedures. The data were compiled according to the

prepunishment extinction criterion.
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A summary of the analysis of variancg applied to
Tt startingyscores. The data were compiled according

to the prepunishment extinction criterion.

Source* df ms F P
T 1 28.7

S 1 3334,2 1.73

P 1 5206.3 2.70

D 7 509.3 3.30 < .01
TS 1 2289.9 1.18

TP 1 821.7

Sp 1 620.9

TD 7 151:9 1.01

SD 7 402.9 2.68 <.01
PD 7 272.0 1.81

TSP 1 77.7

TSD 7 1711 1.14

TPD 7 102.6

SPD 7 Z4

TSPD 7 142,2

error’

between 72 1927.2

within 504 149,9

*T - Starting area confinement time

Starting procedure
Punished or regular extinction
Extinction days

Oow
!
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Figure 22. First segment (prepunishment) running speeds as a
function of drop or guillotine-door starting procedure and 1 sec
or 16 sec starting area confinement times. The data were compiled

according to the prepunishment extinction criterion.
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procedure, and days, also proved reliable (F = 2.14, p < .05). Table 11

provides a summary of this analysis.

D. Trials to extinction. Rats which met an extinction

criterion were‘assigned a score corresponding to the number of trials
required to reach that criterion, including the trial on which it was
met, as in the first experiment. Mean scores for each group and each

extinction criterion are shown in Table 12.

1. A priori statistical tests, Statistical comparisons

of the degree to which punishment affected resistance to extinction

for drop-start vs; guillotine-door rats were conducted at each of the
confinement intervals using two-way interaction contrasts. The diff-
erence between mean trials to extinction for punished and nonpunished
rats in the drop-start groups was subtracted from that difference for
rats in the guillotine-door groups, the result squared, multiplied by

5 (one half the subjects per group) and divided by the mean square

error term from the overall analysis, thus forming an F-ratio with 1 and
72 degrees of freedom. The results, at each of the confinement intervals,
and with each of the extinction criteria, yielded F-ratios which failed
to reach acceptable levels qf significance (all F's § 2.47, p ) .120).
Thus, the preplanned tests failed to indicate any differential effects
of punishment on resistance to extinction for drop-start or guillotine-
door rats when their startbox confinement times were equated.

2. Overall analyses. Following the preplanned compari-

sons overall analyses of the data were conducted. For data compiled
with the extinction criterion of one failure to enter the goalbox there

were no reliable effecfs of any of the three factors, confinement time,
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Table 11~ A summary of the analysis of variance applied to first
segment (prepunishment) running speeds. The data were
compiled according to the prepunishment extinction crit-

erion.

Source* df ms F P
T 1 5365.0

5 1 542.0

P 1 2902.7

D 7 30203,7 68.80 < <Ol
TS 1 11399.0 1.76

TP 1 1053.1

Sp 1 2860.3

T 7 183.4

SD 7 2288.5 | 5.21 < .01
PD 7 215.8

TSP 1 807.7

TSD 7 938.8 2.14 .05
TPD 7 182.9 <
SPD 7 107.7

TSPD 7 167.4

error

between 72 6472.4
within 504 439.0
*T - Starting area confinement time

S ~ Starting procedure

P - Punished or regular extinction

D - Extinction days
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Table 12 Mean trials to extinction as a function of extinction
treatment and extinction criterion,

One failure to enter the goalbox

Regular Punished Regular Punished
Extinction Extinction Extinction Extinctiop
Drop-start 15.9 ¥3:8 20.3 18.8
2 '
Guillotine- 18.1 23.4 11.5 7.0
door start
1-sec 16-sec

One failure to leave the prepunishment zone

Regular Punished Regular Punished
'_Extinction Extinction Extinction Ex®inction
Drop-start 27+ B 21.0 31.7 215
Guillotine~
door start 27.9 25.1 28.0 19.7

1-sec 16-sec
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starting procedure, or presence of punishment, and no significant
interactions. A similar analysis, conducted on the prepunishment
criterion data, revealed only one reliable effect: punished rats
completed fewer trials, overall, than nonpunished rats (F = 11,06,
p <.01).
Discussion

The preplanned tests indicated no differential effects of punish-
ment for rats given the two different starting procedures with confine-
ment times equated, although such differences might have been predicted
by Delude's innate fear hypothesis of self-punitive behavior. They
were, instead, consistent with the Mowrer-Brown motivational-associative
hypothesis. Neither position received much support, however. Save for
the analyses of starting scores and postshock speeds compiled with the
traditional extinction criterion there was no reliable evidence of self-
punitive behavior in this experiment. The anticipated superiority,
in terms of prepunishment running speeds, of punished over nonpunished
subjects, did not materialize. In terms of the two dependent measures
which did reveal evidence of self-punitive behavior, the effects of
punishment interacted with neither confinement time nor starting
procedure. The most reliable outcome of the experiment was that rats
dropped into the starting area at the beginning of the experiment ran
faster over trials than those which were gently placed there in
following the guillotine-door procedure. This interaction proved reli-
able in each of the five analyses. Finally, the three-way interaction
of days, starting procedure, and confinement time was reliable for
prepunishment speeds compiled with both criteria, and starting scores

compiled with the goalbox extinction criterion.
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The most puzzling outcome of this experiment was the failure
of the 1-sec guillotine-door groups to behave 1ike those in the first
experiment. They received nearly the same treatment as the 1-sec
groups given controlled handling in the first eXperiment. Nevertheless,
strong self-punitive running was shown by rats in the first experiment
but not in the second. Not even the drop-start rats, which according
to the results of Delprato and Meltzer and of Delude would have been
expected to display strong punishment-produced response facilitation,
did so.

A careful analysis of the procedures used in these experiments
revealed two differences between the treatment of the 1-sec groups
given controlled handling in the first experiment and the 1-sec
guillotine-door rats in the second. First, the rats in Experiment 1
were given all trials during acquisition with the guillotine-door
procedure while those in the second experiment were given only half
their trials with that procedure and half with the drop-start procedure.
Second, those rats in the first experiment were picked up about 20 sec
prior to each trial, placed on the experimenter's arm, and returned
to their carrying cage, while those in the second experiment were
picked up, held in the upper starting chamber for 1 sec, placed on
the starting area grid floor, and then immediately returned to their
carrying cage.

Acquisition speeds differed 1ittle between the two experiments while
starting scores were even hfgher in the second than the first. From
these data, at least, there is little evidence to suggest that the

training regimen in the second experiment was inferior to that in the
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first. The second difference appears to hold more promise as an
explanation of the data. It would seem that the extra exposure to
starting area cues, which the experimenter believed would serve
primarily as a control to equate all groups for handling, actually
was of substantial importance in its effect upon the performance of
subjects in the 1-sec groups. This extra exposure can be thought of
in two ways, either as being an additional CS onset, which was nonrein-
forced, or as adding to the total or cummulative duration of CS exposure.
By either mechanism one could predict poorer performance for subjects
in the second experiment, which were given the extra startbox exposure,
than for those in the first experiment, which were not, Both would
predict lower fear levels and/or a weakened tendency to initiate Tocomotor
responding for subjects in the second experiment. Such an interpretation
would be in accord with the empirical results of the first experiment, as
well as with those of Cunningham et al. (1975), and others

The fact that rats started with the drop-grocedure performed better
during extinction than those started with the guillotine-door procedure
" was consistent with the results of the three previous experiments
making these comparisons. The differences, as noted previously, could
be accounted for by either Delude's notion that the drop-procedure is
innately fear-arousing, or Brown's idea that the cues attending being
dropped are partic&]ar]y salient stimuli to which fear and/or locomotor
responding can be easily conditioned.

An inspection of the three-way interactions of days, confinement
time, and starting procedure indicated that they were gquite complex.

Not only did guillotine-door subjects perform better at the beginning
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of extinction and worse at the end of extinction than drop-start
subjects, but better extinction performance was displayed by l1-sec
guillotine-door subjects than 16-sec subjects while only marginal
differences existed between drop-start groups. No simple explanation
of this interaction is readily apparent. |

In summary, it would appear that this experiment was not success-
ful in providing answers to the questions asked., Although no reliable
differences were fouﬁd between the effects of punishment on extinction
performance with the drop-start and guillotine-door groups given
equivalent starting times, these results were not very convincing
because only marginal punishment-produced response facilitation was
shown in the experiment. The extra starting-area exposure, which was
given 1-sec rats as a control procedure, was implicated as a possible

cause for the failure to demonstrate strong self-punitive running.
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EXPERIMENT 3

Introduction

Several hypotheses were examined in evaluating the lack of reliable
self-punitive responding in the second experiment. The most appealing
of these was that the exfra exposure to starting area cues received by
the 1-sec animals in that experiment was sufficient to reduce sub=- |
stantially their fear and/or lTocomotor reSpondiné to those cues.

This may have been responsible for the finding that they differed
little, and unreliably, from the 16-sec rats in the second experiment,
and like the 16-sec rats in Experiment 1, demonstrated only marginal,
and generally unreliable, self-punitive running.

The third experiment, like the second, was designed to compare the
drop and guillotine-door procedures. In this experiment, however, the
extra exposure to starting area cues was eliminated, and only l-sec
starting area confinements were used. Because even the short extra
exposure seemed sufficient to disrupt the self-punitive behavior of
rats in the 1-sec groups in Experiment 2, it hardly seemed necessary to
run the 16-sec delay groups in the third experiment. They would have
received even greater exposure to starting area stimuli than the l-sec
subjects in the second experiment, which did not run self-punitively.
In addition, 16-sec subjects in neither the first nor second experiment
had shown any sign of reliable self-punitive running.

A 2 x 2 x days factorial design was followed. One factor was
drop-starting vs. guillotine-door starting and the second was punished
vs. reqular extinction. Again, extinction data were compiled according

to both the traditional criterion of one failure to enter the goalbox,
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and the criterion of one failure to leave the prepunishment zone,within
60 sec.
Method

Subjects. The subjects were 47 naive female albino rats (Sprague-
Dawley derivatives from Charles River, Inc., Wilmington, Mass). They
were 65-75 days old at the beginning of the experiment and weighed
between 196 and 241 gm. They were individually housed and maintained
on an ad 1ib food and water regimen.

Apparatus. The apparatus was identical to that used in the second
experiment.

Procedure. The general procedure, as in the first and second
experiments, consisted of shock-escape training followed by regular or
punished extinction. Extinction trials were given with either the drop-
starting procedure or the guillotine-door procedure; starting area
confinement was 1 sec for rats run with both procedures. As in the
first and second experiments the timing on every trial began when the
startbox guillotine-door was raised, and terminated when the goalbox
guillotine-door was lowered. Again, following 25-30 sec goalbox con-
finement the rats were removed to their individual carrying cages.

Four trials a day were administered with an intertrial-interval of
35-50 min.

On Day 1 of the experiment, each rat was handled, weighed, and
marked as in the first two experiments. On Days 2-7 an acquisition
regimen consisting of three shaping days with progressively Tonger
segments of the alley and increasing shock intensities, and three

full-alley shock-escape days, was utilized in the first and second

experiment.
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On each of the acquisition days, two of the trials, in randomly
determined order, were run with the drop-start procedure and two with
the guiliotine-door procedure. On trials with the drop-start procedure
the rats were placed in the upper compartment of the bi-level starting
chamber for l-sec. The trapdoor-floor was then released, dropping
them into the starting area. One sec later the guiliotine-door was
raised, permitting them to traverse the alley. Those run with the
guillotine-door procedure were held by hand for 1-sec in the upper
chamber of the starting box, and then gently lowered to the grid-floor
of the starting area below. One sec later the guillotine-door was
raised and thevtrial began. Thus, the two procedures were equated
for starting area confinement time, exposure to upper starting chamber
cues, and handling. They differed only in that with one procedure the
rats were dropped into the lower starting area and with the other they
were gently placed into it. As in the previous experiments, because
all rats were given the same number of drop and guillotine-door trials
during acquisition, it was expected that they would all experience the
same degree of stimulus generalization decrement when switched to their
extinction regimens. |

After the sixth day of acquisition, the required number of "“runners"
was selected to receive the final day of acquisition training and
extinction. Following Day 7 these rats were randomly assigned to one
of two groups, one receiving all trials with the dropfstart procedure,
and the other with the guillotine-door procedure. Half of the rats

in each group were given regular extinction, while the other half were

gfven punished extinction with shock in only the middle 61-cm segment of

L)
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the alley. Extinction trials continued at the rate of four per day,
until each rat met both the traditional goalbox extinction cfiterion
and the prepunishment criterion, or completed eight extinction days.
A1l animals were run in a single replication. Of the 47 rats

given acquisition training 2 were discarded as “"posturers" and 1 was
randomly eliminated, leaving 11 "runners" in each of the 4 extinction
groups.

Results

Escape acquisition. Mean starting scores, first 61-cm segment

speeds and third 61-cm segment speeds for each rat for the last day of
acquisition were subjected to analyses of variance with the two extinc-
tion pseudofactors, starting procedure and type of extinction. The
results indicated only one reliable effect: rats run during the
subsequent extinction phase with the drop-start procedure had reliably
higher speeds in the first segment during acquisition than those run
with the guillotine-door procedure during extinction (F = 4,65,

p = .037, df 1,40).

Extinction. Mean starting scores, and preshock (first 61-cm seg-
ment) and postshock (third 61-cm segment) running speeds were compiled
with each extinction criterion as in the first and second experiments.
As in those experiments rats were assigned the minimum starting scores
of .07 and running speeds of 4.1 cm/sec on the trial on which they

extinguished and each trial thereafter.

A. A priori statistical tests. The basic question asked in

this experiment was whether, with starting-area confinement time held

constant, rats run with the drop-start procedure would demonstrate more
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self-punitive behavior than those with the guillotine-door procedure.
As in the second experiment three-way contrasts were used to test the
hypothesis directly. The results confirmed what appeared visually
evident from an inspection of the data, which are shown in Figures 23
and 24. Little evidence of a reliable interaction was revealed when

the traditional extinction criterion was employed (F = 2.92, p = .089;
df 1, 280). But when the prepunishment extinction criterion was used
different results were obtained. The three-way compar1§on was highly
significant (F = 7.82, p ¢ .01) indicating that the degree of punishment-
produced response facilitation differed between rats run with the drop-
start and the guillotine-door procedure. Followup two-way contrasts
revealed that the self-punitive effect was demonstrated by punished
subjects run with the drop-start procedure but not by those run with
the quillotine-door procedure (F = 6.32, p < .05, and F< 1, re-
spectively).

B. Overall analyses of data compiled with the extinction

criterion of one failure to enter the goalbox. Starting scores (shown

in Figure 25) were subjected to an analysis of variance having as factors
extinction days, punishment, and starting procedure. The analysis
(summarized in Table 13) indicated a reliable decline in running speeds
over days (F = 15.83, p{ .01) as well as a reliable interaction

between the presence of punishment and the effect of extihction days

(F = 3.46, p £ .01), Thus, the visual evidence of self-punitive running
was confirmed by the statistical analysis. In addition, a reliable

main effect of starting procedure was revealed (F = 11.90, p <.01).

Rats with the drop-start procedure had higher starting scores, overall,
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Figure 23. First segment (prepunishment) running speeds as a
function of drop or Qui]]otine—door starting procedure and punished
or regular extinction conditions. The data were compiled according

to the goalbox extinction criterion.
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Figure 24. First segment (prepunishment) running speeds as a
function of drop or guillotine~door starting procedure and punished
or nonpunished extinction conditions. The data were compiled

according to the prepunishment extinction criterion.
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Figure 25. Starting scores as a function of punished or regular
extinction conditions and guillotine-door or drop starting procedures.

The data were compiled according to the goalbox extinction criterion.
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Table 13 A summary of the anaTysis of variance applied to
starting scores. The data were compiled according
to the goalbox extinction criterion.

Source* df ms I P

p 1 4471.6

S 1 57359.7 11.90 <.,01

D 7 8896.4 15.83 <.,01

PS 1 4397.8

PD 7 1946.2 3.46 <.01

SD 7 616.6 1.09

PSD 7 517.5

error

between 40 481.6

within 280 561.8

*p - Punished or regular extinction

S - Starting procedure
D - Extinction days
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than those with the guillotine-door procedure. The starting procedure,
however, did not interact with any other factor.

Prepunishment speeds,shown in Figure 24 , revealed similar relation-
ships. Again, the visually evident effect of punishment and extinction
days, as well as the days by punishment interaction, was supported by
reliable effects and interactions in the anaiysis (F = 6.75, 29.02,
and 7.09, respectively, all p's € .01). The analysis is summarized in
Table 14.

Finally, the analysis of postpunishment speeds (summarized in
Table 15) indicated the same relationships as the prepunishment speeds.
Again, the effects of punishment and dayS, and the days by punishment
interaction were reliable (F = 26.62, p € .01; F = 4,83, p ¢ .05; and
F = 8.65, p< .01, respectively). These data are plotted in Figure 26,

C. Overall analyses of data compiled according to the

extinction criterion of one failure to leave the prepunishment zone.

The analysis of starting scores yielded only the reliable effect of

starting procedure (F = 15,29, p < .01). Rats run with the drop-

procedure maintained consistently higher starting scores‘than those with

the quillotine-door procedure. The analysis is summarized in Table 16.
The analysis of prepunishment speeds (see Table 17), plotted

in Figure 24, yielded only slightly different results. The effects of

starting procedure (F = 4.43, p< .05) and extinction days both

proved reliable (F = 10.16, p< .01). The thfee-way interaction of

days, punishment, and starting procedure approached significance

(F = 1.83, p = .082). Had this interaction proved reliable the results

would have been consistent with those of Delude and Delprato and Meltzer.
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*P -~ Punished or regular extinction

S - Starting procedure
D - Extinction days

Table 14 A summary of the analysis of variance applied to first
segment {prepunishment) running speeds. The data were
compiled according to the goalbox extinction criterion.

Source* df ms F P

P 1 60926.5 6.75 < ,05

S 1 35140.0 3.89

D 7 16159.9 29.02 < .01

PS 1 438.7

PD 7 3946.5 7.08 <.01

SD 7 414.5

PSD 7 875.4 1.57

error

between 40 9026.3

within 280 556.7
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Table 15 A summary of the analysis of variance applied to third
segment (postpunishment) running speeds. The data were
compiled according to the goalbox extinction criterion.

Source* df ms F P

P 1 * 34741.5 4.83 < .05

S 1 19605.4 2,73

D 7 9583.5 26.62 < .01

PS 1 48,7

PD 7 3117.1 8.65 < .01

SD 7 279.3

PSD 7 453.0 1.26

error

between 40 7180.5

within 280 359.9

*p - Punished or regular extinction

S - Starting procedure
D - Extinction days
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Figure 26. Third segment (postpunishment) running speeds as a

function of drop or guillotine-door starting procedures and punished

or regular extinction conditions. The data were compiled according

to the goalbox extinction criterien.
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Table 16 A summary of the analysis of variance applied to
starting scores. The data were compiled according
to the prepunishment extinction criterion.

Source* df ms F p

P i 15931.5 =

S 1 75251.4 5.29 < .01

D 7 73,7 1.64

PS 1 2912.4

PD 7 835.4 1.76

SD 7 156.7

PSD 7 180.2

error

between 40 4921.9

within 280 472.2

129

*P - Punished or regular extinction
S - Starting procedure
D - Extinction days
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Table 17 A summary of the analysis of variance applied to first
segment (prepunishment) running speeds. The data were
compiled according to the prepunishment extinction
criterion.

Source* df ms F P

P 1 20664.2 2.47

5 1 36879.5 4.42 < .05

D 7 5241.5 10.16 < .01

PS 1 71.8

PD 7 920.0 1.78

SD 7 538.6 1.04

PSD 7 943.1 1.83

error

between 40 8335.0

within 280 516.2

*P - Punished or regular extinction
S - Starting procedure
D - Extinction days
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Because the three-way interaction approached significance, and
the a priori test using the three-way interaction contrast was reliable,
the gui]lotine-door and drop-start data were reanalyzed separately.
For the quillotine-door groups only the days effect proVed reliable
(F = 3.77, p& .01). The reanalysis for the drop-start groups, however,
yielded significant effects of days (F = 7.40, p < .01) and of the days
by punishment interaction (F = 2.90, p € .01). With the prepunishment
criterion, therefore, self-punitive behavior was demonstrated by drop-
start subjects, but not by those with the guillotine-door procedure.

D. Trials to extinction. Two-way analyses of variance were

applied to the trials-to-extinction data compiled with the two extinction
criteria. These data are shown in Table 18. With the traditional
criterion of one failure to enter the goalbox only one effect proved
reliable. Punished animals, regardless of starting procedure, compieted
significantly more extinction trials than nonpunished animals (F = 4.57,
p < .05, df 1,40). The analysis of trials-to-extinction with the pre-
punishment criterion failed to reveal significant main effects of
punishment, of starting procedure, or of their interaction.

E. Correlation between acquisition speed and extinction per-

formance. As noted above, rats run with the drop-start procedure during
extinction had reliably higher prepunishment speeds at the end of
acquisition than those with the guillotine~door procedure. Because

of the emphasis placed on prepunishment speeds during extinction, it
was important to determine whether the extinction results could be
explained by, or were confounded with, the inequality in the groups'

acquisition speeds. Perhaps some relationship existed between running



Table 18 Mean trials to extinction as a function of extinction

treatment and extinction criterion.

One failure to enter the goalbox

Regular . : Punished
Extinction _Extinction
Drop-start 2.5 26.3
Guillotine-
door start 16.4 23:6

One failure to leave the prepunishment segment

Drop-start

Guillotine-
door start

Regular Punished
Extinction Extinction
32.1 28.5
26.8 24.6

132
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speed at the end of acquisition and extinction performance. Analyses
were run, therefore, for each group to determine whether there was a
reliable correlation between acquisition speed and the degree to which
the subjects slowed down during extinction. The highest correlation,
however, was only .264, which did not differ significantly from zero
(t = .83, p= .43).
Discussion

Strong evidence of self-punitive behavior was demonstrated in this
experiment by subjects in both the drop-start and guillotine-door groups
when the data were compiled using the traditional extinction criterion
of one failure to enter the goalbox. Contrary to the results of Delprato
and Meltzer (1974) and of Delude (1974), rats in the drop-start groups
showed no reliable superiority over those in the guillotine-door groups.
Punished rats run with both procedures maintained higher starting scores
and faster prepunishment and postpunishment running speeds, and com-
pleted more extinction trials, than their nonpunished counterparts.
When the data were recompiled according to the extinction criterion of
one failure to leave the prepunishment zone, however, different relation-
ships were revealed. With that criterion, reliable self-punitive respond-
ing was demonstrated only by drop-start subjects, results which were
consistent with those of Delprato and Meltzer and of Delude.

The results of the experiment supported a number of hypotheses
proposed, and answered several questions asked during the course of
this set of experiments. First, self-punitive behavior was demonstrated
by guillotine-door subjects when the data were compiled according to the

traditional goalbox criterion. This outcome is consistent with that of
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the first experiment, and provided further evidence that subjects run
with the guillotine-door procedure can indeed demonstrate self-punitive
behavior. From the results of the first and third experiments, and
similar outcomes reported by Martin and Melvin (1964), Martin and Moon
(1968), Delude (1969), and Martin, Ragland, and Melvin (1970), there
would seem to be no reason whatsoever to believe that self-punitive
behavior can be obtained only with the drop procedure.

Second, the genéra] lack of evidence for self-punitive behavior
in the second experiment, combined with the strong self-punitive running
in the third, further underscored the importance of the starting area
exposure variable in demonstrations of self-punitive behavior., It
appeared that even the short extra exposure to startbox cues given
rats in the second experiment was sufficient to minimize self-punitive
responding in that experiment. Hence, that variable was chosen as the
most likely cause for the failure to observe self-punitive behavior in
the second experiment. There were only two changes between the pro-
cedure used in the third experiment and that in the second experiment
for 1-sec rats. These were the omission of the extra startbox exposure
during acquisition and extinction, and the use of only 1-sec confine-
ments, rather than both 1 and 16 sec confinements during escape
acquisition training, for subjects in Experiment 3. Although it is
somewhat hazardous to make between-experiment comparisons, it seems
highly likely that the difference in the results of the two experiments
can be attributed to the difference in exposure to startbox cues listed
above. The most probable source of this difference in exposure was the
deletion of the extra exposure to startbox cues during training and

extinction.
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Third, it was of great interest to note that from data derived by
the traditional goalbox extinction criterion there was no evidence of
a reliably greater self-punitive effect for subjects run with the
drop-procedure than for those run with the guillotine-door procedure.
Arithmetically, drop-start rats showed slightly better self-punitive
behavior in terms of running speeds and starting séores, but Qui]1otine-
door subjects demonstrated somewhat greater punishment-produced re-
sistance to extinction. Neither interaction, however, approached sig-
nificance. These results are in direct contradiction to the position
espdused by Delude which stresses the role of innate fear generated by
the drop procedure. Such fear is said to combine with fear conditioned
to startbox cues and to drive the subjects from the prepunishment zone
into the shock. The results of this study contradict the idea that any
innate fear generated by the drop contributed significantly to the
production of self-punitive behavior or was necessary for the demon-
stration of the phenomenon.

A fourth interesting outcome of this experiment was that, when the
data were recompiled according to the prepunishment criterion, punished
subjects in the drop-start groups ran reliably faster than their non-
punished counterparts, but the punished subjects in the guillotine-door
groups did not. This result is contrary to that obtained with the goal-
box extinction criterion. The empirical reason for this outcome is
quite clear. The Speéds of punished subjects in both groups did not
appear to depend on the extinction criterion used. When punished rats
stopped running they not only no longer entered the goalbox but also no

longer left the prepunishment segment of the alley. For subjects in the
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nonpunished groups, however, the choice of extinction criterion made a
great difference. Most nonpunished subjects met the goalbox extinction
criterion during the eight days of regular extinction, but few met thé
prepunishment criterion. Their running speeds, compiled according to
the goalbox extinction criterion, approached the arbitwary minimum of
4.1 cm/sec. Running speeds with the prepunishment criterion, on the
other hand, quickly leveled off at about 45 cm/sec, for those in the
guillotine-door groups, or reached that level by the end of extinction
for those in the drop-start groups. Thus, the large differences
observed between punished and nonpunished subjects in both starting
procedure groups with the traditional extinction criterion, were sub-
stantially reduced by the use of the prepunishment criterion. Although
the speed differences were in a direction indicating self-punitive
behavior for both drop-start and guillotine-door subjects, prepunishment
speeds with this criterion revealed reliable self-punitive running for
only those run with the drop procedure.

It remains to be explained why the nonpunished subjects maintained
the relatively high speeds during extinction which reduced the difference
between punished and nonpunished subjects. One possibility is that
nonpunished subjects, after many regular extinction trials, have a high
base rate of activity. This is consistent with the experimenter's
observation that after several days of extinction, nonpunished subjects
wandered or raced back ahd forth in the alley when they were released
from the startbox»at the beginning of each trial. Such a base rate of
responding has also been noted by others (Brown, 1974, Anderson, 1975).

In addition, the same effect was noted in the first two experiments,
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although it was not so marked in the second, and much less evident in
the first.

Finally, in this experiment, as in the second, the drop procedure
led to higher running speeds, overall, than the guillotine-door pro-
cedure. As previously mentioned, this might have been due to some
energizing effect of the drop itself (Delude, 1974) or the more salient
features of stimuli associated with the drop (Brown, 1969). In either
event, this effect did not reliably affect the level of self-punitive
responding in terms of any of the four dependent variables when the data
were compiled according to the goalbox extinction criterion, but did
have an effect when the prepunishment criterion was used.

This apparent contradiction may be reconciled, to some extent, if
we sef aside our statistical analyses for a moment and look at the data
plotted in Figures 23 and 24. With the goalbox criterion (Figure 23)
punished subjects in the drop groups were faster than those in the
guillotine-door groups, and nonpunished subjects in the drop groups
were faster than those in the guillotine-door groups. Differences
between punished and nonpunished subjects in both groups were quite
large in both cases and led to the demonstration of self-punitive
running with both procedures. When the prepunishment criterion was
used (Figure24) only the drop-start procedure led to reliable self-
punitive behavior. The superiority of the punished subjects in the
drop-start group over those in the guillotine-door group was no greater
with one extinction criterion than the other. Instead, because of the
elevated level of responding by nonpunished éubjects, only about 20

cm/sec separated punished and nonpunished subjects in the guillotine-
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door groups over the last half of the extinction trials, while nearly
30 cm/sec separated the drop-start groups. While the former difference
was not great enough to be statistically significant, the Tatter was
thus leading to the results we obtained.

Probably the best statement that can be made at this point is that
with the goalbox criterion there appears to be no doubt that strong self-
punitive behavior was obtained with both procedures. With the prepunish-
ment criterion the drop-start subjects showed mafked and reliable self-
punitive responding, while quillotine-door subjects demonStrated visually
apparent, but statistically unreliable punishment-produced response
facilitation. It is easy to speculate that a clever statistician could
~delve into the data and come up with one, or perhaps several tests
showing that these differences were really “statistically significant."
It is not clear, however, that such a demonstration would add much to
our understanding of the phenomenon.

In summary, the self-punitive behavior of subjects run with the drop-
starting procedure, and of those run with the guillotine-door procedure,
were compared in this experiment. When the traditional extinction cri-
terion of one failure to enter the goalbox was used, subjects run with
both procedures demonstrated strong self-punitive behavior. There was no
difference in the degree of self-punitive responding shown by those in
the drop and guillotine-door groups. This was consistent with ex-
pectations derived from the motivational-associative Mowrer-Brown
model, but not with Delude's model which stressed the superiority of

the drop procedure. When the data were recompiled according to the
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extinction criterion of one failure to leave the prepunishment zone,
however, only drop-start subjects showed reliable self-punitive running.
This result was in accordance with the predictions from Delude's hypothesis,
but could also be explained by the Mowrer-Browh model. The experiment
highlighted the importance of three factors, startbox exposure, extinction
criterion, and starting procedure, in demonstrations of self-punitive

behavior.
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SUMMARY, GENERAL DISCUSSION, AND CLOSING COMMENTS

The three experiments described above have provided new information
bearing on the conditions under which self-punitive behavior occurs,
and on the interpretation of existing experiments. The primary aim of
the three experiments was to evaluate the relative effectiveness of two
different starting procedures and two durations of starting area con-
finement for the production of self-punitive behavior. It was hoped
that the results would be of assistance in the assessment of recent
interpretations of self-punitive behavior based on eiperiments in Which
these factors were explicitly or implicitly manipulated.

In three recent experiments, by Delude (1973, 1974) and Delprato
and Meltzer (1974), the drop and gui]lotine-door starting procedures
were compared. In each of these studies subjects run with the drop-
procedure demonstrated reliable self-punitive behavior, while those
run with the guillotine-door procedure did not. From his data Delude
concluded that self-punitive behavior can be demonstrated only under
certain laboratory conditions involving the use of a starting procedure
possessing unconditioned aversive properties, such’as ihe drop procedure
which supposedly has innate fear-arousing properties. It could not,
therefore, serve as a general model of the effects of punishment on all
aversively motivated responding. Instead, it is limited to situations
wherein substantial unconditioned aversive stimulation occurs just prior
to, and perhaps elicits, the punished response.

In reviewing the reports of Delude, and 6f Delprato and Me]tzer,

it was noted that their experiments appeared to be confounded. Subjects

.
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in the drop groups were not exposed to the cues of the starting area
before each trial but subjects in the guillotine-door groups were.
Either a cognitive discrimination hypothesis or a motivational-associative
hypothesis of the Mowrer-Brown type would predict that subjects given
long exposures to starting area cues would demonstrate less self-punitive
behavior than those with shorter exposures. Thus, their results might
have been attributable not to the drop or guillotine-door procedures,
per se, but rather to the short exposure to starting area cues associated
with the drop procedure and the long exposure associated with the
guillotine-door procedure. A second consideration, of methodological sig-
nificance, was their use of an extinction criterion based on behavior
in the preshock segments of their alleys, rather than the traditional
extinction criterion based on failure to enter the goalbox. Although
there is only one published report in which these extinction criteria
were compared (Delude, 1969) numerous authors have coﬁmented on the
possible importance of this factor.

In the first of the three experiments, which was run entirely
with the guillotine-door procedure, rats exposed to the starting area
cues for 16 sec prior to each trial did not demonstrate self-punitive
behavior while those exposed for only 1 sec showed strong self-
punitive running.‘ Interestingly, this relationship was not a
function of the extinction criterion used. In addition, these results
did not depend on whether the subjects were run with a procedure wherein
the temporal arrangement of handling was confounded with confinement
duration (the "modified-conventional procedure") or wherein there was no

confounding (the “controlled" handling procedure).
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In Experiment 2 the drop and guillotine-door procedures were
compared using an experimental design wherein half the subjects run
with each procedure were given 16 sec exposure to starting area cues
prior to each trial, and half were given only 1 sec exposure, The
somewhat puzzling result was that although drop-start subjects overall
showed better extinction performance than those with the guillotine-
door procedure, those in neither group demonstrated reliable self=
punitive running, regardless of confinement time., Instead, they all
seemed to behave as did the rats in the 16-sec groups in the first
experiment.

It was noted that in the second experiment a control procedure
was employed in which the subjects of the 1-sec groups were briefly
exposed to the starting area cues prior to each trial, and were then
returned to their carrying cage. It seemed possible that even this
short extra exposure to starting area cues might have sufficed to
attenuate their self-punitive running significantly. In the third
experiment, therefore, additional 1-sec groups were run, but without
the extra exposure to starting area cues. The subjects in both the
drop and guillotine-door groups demonstrated strong self-punitive
behavior when the traditional goalbox extinction criterion was used.
When the prepunishment extinction criterion was utilized, however,
punished rats in both groups ran arithmetically faster than their
nonpunished counterparts, but only the drop-start subjects showed
statistically reliable self-punitive running.

From these results it appears that several of the factors studied

are of significance in investigations of self-punitive behavior.
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First, the duration of exposure to starting area cues seems to be of
paramount importancé. In neither Experiment 1 nor Experiment 2 did
punished subjects with the 16 sec exposure to starting area cues run
reliably faster or longer than nonpunished subjects. In additidn, it is
noteworthy that even the relatively short extra exposure to starting area
cues given 1-sec subjects in Experiment 2 seemed to interfere with self-
punitive behavior. Second, while the drop procedure led to better overall
extinction performance in Experiments 2 and 3, it was not sufficient to
lead to self-punitive running in the second experiment where the extra
exposure was given. Only in the third experiment, where short starting
area exposures were used exclusively, did the drop procedure lead to
better self-punitive running, and then only when the data were compiled
according to the prepunishment extinction criterion. With the tra-
ditional criterion there were no reliable differences between the degree
of self-punitive running shown by subjects in the guillotine-door groups
and those in the drop-start groups.

From these experiments it would seem that the results of the studies
by Delude, and Delprato and Meltzer, were attributable, in part, to
the starting area confinements they used, and possibly to their use
of a prepunishment extinction criterion. In either event, it would
seem that rather than accepting Delude's proposition, we are probably
better advised to follow the more moderate course offered by the
motivational-aﬁsociative analysis of self-punitive behavior. With
such an analysis we can readily account for the fact that drop-start
subjects run better, overall, during extinction. The drop procedure

may have very salient stimulus properties to which fear and locomotor
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responding can be conditioned, or may have some intrinsic motivational
properties. Any superior self-punitive behavior shown by drop-start
subjects over guillotine-door subjects could be attributed to these
mechanisms because the motivational-associative interpretation can
rely on any source of motivation, and any stimuli to which running
can be conditioned. As the first and third experiments demonstrated,
however, the drop procedure certainly is not necessary for the demon-
stration of self-punitive running as Delude's position would suggest.

Comments on the traditional goalbox extinction criterion and the
newer prepunishment extinction criterion would seem also to be in order.
It is of some importance that the goalbox criterion seems to have the
advantage of frequency of use. Thus, results of any additional experi-
ments using the goalbox extinction criterion are more easily interpreted
in the light of existing literature.

In addition, use of the goalbox criterion seems to favor the demon-
stration of self-punitive running. Punished subjects which do leave the
startbox and traverse the punishment zone are usually running rapidly
as they leave the shock and speed into the goal area. WNonpunished
subjects, without this "boost" seem more hesitant to enter. With the
goalbox criterion emphasis is placed on both starting and completing
the response sequence, a choice which could favor pﬁnished subjects.

When the prepunishment criterion is used, on the other hand,
nonpunished subjects rarely "extinguish." The reason for this seems
clear, After many extinction trials, for nonpunished subjects, little
or no fear should be elicited by alley cues. Thus, one might expect

a good deal of exploratory behavior or operant level activity, at Teast



145

enough so that they would be unlikely to remain in the prepunishment
segment long enough to meet the extinction criterion. For punished subjects,
however, a large number of punished extinction trials, incorporating as
they do a differential conditioning paradigm (discussed in detail on

p. 64-67), would lead to a gradient such that the most fear would be
elicited by cues immediately preceding the shock zone, and substantially
less by cues at the startbox. If conditions were not instituted to
prevent extinction of fear to starting area cues (such as randomly
varying the location of shock or locating the shock immediately adjacent
to the starting area), punished subjects would be expected to extinguish
eventually., It would seem, therefore, that the use of the prepunishment
criterion would favor the demonstration of punishment-produced response
suppression, particularly if a large number of extinction trials were
given,

While it is not hard to speculate on the consequehces of using one
extinction criterion or the other, relatively few experiments have been
conducted in which the results have actually been compared to confirm
or contradict these speculations. In addition, lacking an adequate
body of empiriéa] data, we are uncertain what the relative merits of
these criteria might be in terms of the meaningfulness of the behavioral
laws generated. It would seem that one practical solution, until such
information is avai]ab]e,‘might be to use both criteria, as in the
experiments above, and consider the results derived from each.

Finally, we might ask what larger significance the results of
the experiments have. Certainly, it appears that the self-punitive

behavior paradigm is not ready to be placed on a shelf and stored away
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as merely a curiosity. The validity of the self-punitive effect,
under a wide range of conditions (even a most severe test such as in
first experiment ) would seem to assure it a prominent place in general
learning theory. In that context it provides a fine example of a counter-
intuitive phenomenon which can be predicted by our knowledge of the laws
of learning and motivation.

Going a step further, a number of authors (Mowrer, 1947; Brown,
1965; Melvin, 1971; Fago, 1971) have suggested that there exists a
relationship between laboratory demonstrations of self-punitive behavior
in rats and certain human responses to aversive stimulation, particularly
“vicious-circle" behavior as described by Horney (1937). Certainly, if
we are willing to attribute any cross-species generality to our laws of
behavior, we should seriously consider this possibility. Although there
appear to be only a few reports of traditional laboratory work on self-
punitive behavior conddcted from the viewpoint of the clinical psychologist,
it would seem that the paradigm holds promise for furthering the under-

standing of both the therapist and the learning theorist.
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Introduction

Since the initial report by Mowrer (1947) that the application of
punishment during the extinction of an aversively motivated response
can have "paradoxical” facilitating effects on extinction responding,
and his insightful interpretation of this phenomenon, there have been
more than 50 published reports dealing with this “self-punitive behavior."
In the following pages these studies are reviewed in detail. Experiments
in which the effect was obtained, as well as those in which either no
facilitation was evidenced, or a suppressive effect was reported, are
included. Where possible an attempt has been made to provide an
explanation of the authors' results in light of our current knowledge
of the phenomena. The studies are divided into two groups, comprising
those which antedate and those which occurred during or followed, 1964,
the year in which the current boom in self-punitive locomotor behavior
studies began. A chronological order has been chosen in order to
provide the reader with a perspective on the historical development
of research in this area. A summary of the important variables
affecting self-punitive locomotor behavior and of contemporary theories
of these "paradoxical" effects of punishment are provided in the
introduction,

Early Studies

Gwinn (1949) reported the first systematic study of the effects
of punishment during the extinction of an aversively motivated response.
In his experiment, Gwinn trained rats to escape shock in an eight-

section circular runway. His subjects received massed trials with a
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10-sec ITI (intertrial-interval). Each trial was initiated by dropping
the rats by hand into the first segment of the alley. The animals
escaped 60 v {through 10K ohms) shock by running to the eighth section
and jumping up into an escape cage. Following 18 acquisition trials the
subjects were extinguished. Four punished-extinction groups of 4 rats
each were shocked in visually distinctive 6th and 7th sections of the
alley and 8 rats were given no-shock regular extinction trials., Rats
in two punished groups were shocked on every trial during extinction,
those in one of these groups at an intensity of 120 v, and those in

the other at 60 v. Rats in the second pair of groups were shocked on

a third of the extinction trials, again, those in one of the groups at
120 v and those in the other at 60 v. Extinction continued until the
rats met the extinction criterion of failing to enter the escape cage
within 10 sec. Punished réts ran faster in the preshock segment than
did the nonpunished rats, and those punished with shock of the higher
intensity ran faster than those punished with shock of the lower intensity.
The punished rats, overall, ran more trials during extinction than the
nonpunished rats, and rats punished with the stronger shock ran more
extinction trials than those punished with the weak shock. The per-
centage of shock was not a significant factor in determining either
running speed or trials to extinction. Gwinn also noted that for rats
given partial-punishment, preshock running speeds were reliably slower
on trials immediately following, than on trials immediately preceding,
shock. Gwinn interpreted these results as suggesting that punishment
does not necessarily suppress punished responses, and added that

these results are consistent with, and can be interpreted by, an

expansion of Mowrer's (1947) conditioned fear theory.
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In an interesting study with dogs, Solomon, Kamin, and Wynne
(1953) demonstrated facilitative effects of punishment on the per-
formance of a shuttle-avoidance response during extinction. Their
subjects, dogs, were given shuttle-avoidance acquisition trials, 10
per day, with an ITI of 3 min, until they completed 10 successive
avoidances. The CS-US interval, the time from the presentation of
the CS (the conditioned stimulus) until the presentation of the aversive
US (unconditioned stimulus) was 10 sec for some dogs and 20 sec for
others. Following the 10th successive avoidance, extinction conditions
were instituted. After 10 regular extinction trials (or 200 for some
dogs) punished extinction began. A 3-sec shock was presented only if
the‘dog made the shuttle response. Dogs treated in this manner dis~
played marked resistance to extinction, and performed under punished
extinction conditions with both shorter response latencies and increased
vigor than under regular extinction. The authors suggested that the
application of shock following each response served to recondition fear
through forward pairings of the avoidance CS and the shock US. Fear
then, elicited by the CS, served to facilitate performante during
extinction. This theory, of course, is like Mowrer's conditioned fear
interpretation of self-punitive locomotor behavior.

Moyer (1955) studied the effects of punishment on the extinction of
avoidance rather than escape behavior as Gwinn had done. His apparatus
consisted of a réctanguiar box with a grid floor, each half of which
could be independently charged. A small goalbox was located at the end
of the box opposite that where the rats were placed at the beginning of

each trial. During acquisition a subject could avoid shock by leaving
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the starting side and entering the goalbox within 10 sec, the "avoidance
interval." Each rat was allowed to remain in the goalbox for 10 sec
between trials. Following 110 avoidance acquisition trials, one group
of 10 rats was given no-shock regular extinction while the second group
of 10 rats received punished extinction. For these rats the half of
the grid between the starting side and the goalbox was electrified.

The extinction criterion for punished rats was failure to enter the
shock side of the apparatus within 5 min, Unpunished rats, however,
were allowed a maximum of 5 min to enter the goalbox and remain there
for 10 sec. Those that failed to do so were considered to have extin-
guished. Moyer reported that punished rats required fewer trials to

meet their extinction criterion than did the unpunished rats to

meet theirs. Nith‘a 10-sec rather than 5-min criterion, however, the
punished rats averaged nearly twice as many trials to extinction as did
the nonpunished rats, but the difference did not reach acceptable levels
of reliability.

In a second experiment Moyer trained rats to escape shock in the
same apparatus, placing them in the starting side for 10 sec and then
simultaneously opening the goalbox guillotine-door and energizing the
entire grid. Following 10 such trials punished extinction conditions
were instituted for one group of rats and regular extinction con-
ditiohs for the second group. Each rat was given 40 trials per day
until 1t met the extinction criterion of failure to enter the goalbox
within 2 min. Although the mean number of extinction trials for the
punished rats was 105, and for the nonpunished rats was only 41, a
Mann-Whitney test indicated that this difference was not reliable.

Running speeds were also analyzed but failed to yield significant
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dffferences between groups except for the last 10th of Vincentized
latency scores, where punished rats were faster than unpunished rats.
Moyer interpreted these results as providing no evidence to support
the hypothesis that shock during extinction of an anxiety-motivated
response facilitates such a response under the conditions he used.
It seems likely, however, that his use of a goal area that was similar
to the area where shock was presented, and the rather long 5-min
extinction criterion, could have significantly affected his results.
Whiteis (1956) reported a study in which rats were first given
50 avoidance trials with an avoidance interval of 10 sec. Following
this acquisition training, regular extinction conditions were introduced
for one group of 6 rats and punished extinction conditions were employed
for a second group of 6 rats. For punished rats, the section of the
alley just in front of the goal was electrified on every trial.
Although the details of the experiment were not given, Whiteis reported
that the punished rats speeded up during extinction whereas rats given
regular extinction slowed down. In addition, punished rats completed
more extinction trials than did nonpunished rats and seemed to extin-
guish more suddenly. He noted that these results were consistent with
both Mowrer's conditioned anxiety or fear interpretation, and a conflict-
induced frustration interpretation wherein conflict generated by the
simultaneous elicitation of incompatible responses induces drive
jncrements that magnify the dominant response of forward locomotion.
In 1959 Imada reported an experiment in which a 1-sec shock was
presented on the goal side of a dual-compartment shuttlebox of the

Miller-Mower type during the extinction of a shuttle avoidance response.
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Each side of the box was painted gray, had a grid floor, and was
separated from the other by a 7-cm high barrier and guillotine door.

One min before each trial the rats were placed in the starting side

of the apparatus. When the trial began the guillotine door was raised,
the visual CS came on, and, 10 sec later, the grid was energized with
200 v if the rat had failed to make the shuttlie response. Ten trials
per day were given with a 3 min ITI (intertrial-interval) until the

rats had reached the acquisition criterion of 10 successive avoidances.
Following acquisition 10 rats were assigned to the regular extinction
group and 12 rats each to five punished groups. The punished groups
differed only in the intensity of punishment delivered when they made
the barrier jumping response. These intensities were 118, 153, 200,
260, or 340 v. An analysis of the results indicated that the punished
groups completed significantly fewer trials than did the regular
extinction group before meeting the extinction criterion of 5 successive
failures to make the shuttle response within 2 min. Although both
punished and nonpunished rats demonstrated speed increases on the

first 10 extinction trials, these increases were smaller for punished
than nonpunished rats. Within the punished groups, however, the greater
the punishment intensity the more trials needed to reach the extinction
criterion and the greater the speed increases at the beginning of
extinction. Imada also noted the vigor'of the shuttle response and
reported that the punished rats jumped the barrier with greater vigor
than did the nonpunished rats. Finally, he reported that rats receiving
the stronger punishment intensities had greater increases in jumping

vigor during the first 10 extinction trials than did rats administered
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weaker punishment. He interpreted his results as demonstrating both
inhibitory and facilitative effects of punishment, depending upon the
dependent measure considered.

Seward and Raskin (1960) also reported a series of experiments
dealing with the effects of punishment administered during the
extinction of an aversively motivated response, and following explor-
ation-only trials on which no aversive stimulation had been presented.
They used a gray, grid-floored alleyway divided into three sections
by guillotine doors. In the first experiment, 14 rats, which had
previously been given only 15 min to explore the apparatus, were placed
into the alley at the starting end. The shock, delivered in the middle
section of the alley, was 190 v through 150K ohms. If a rat in the
punished group reached the center of the middle section of the alley
the entire middle section was electrified. These rats could escape
the punishment either by returning to the starting area or running
forward to the goal area. In addition to the 14 punished rats, 4
controls, which received no punishment, were also run. The authors
reported that by the second trial only 3 of the 14 punished rats
crossed the middle section to enter the goal area, and that none of
these rats ran to the goal section more than three times. All non-
punished rats, on the other hand, ran into the goal section on the
second trial. In the second experiment, again without escape or
avoidance training prior to punishment, the end segment was made
distinctive. The walls were covered with black cardboard while those
of the alley and starting area remained gray. Eight punished and two

nonpunished rats were given treatment analogous to that given in
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Experiment 1. The primary finding in Experiment 2 was an increase in
the reluctance of the rats in both groups to enter the black-walled
goal segment. On Trial 2 none of the punished rats entered the end
segment. Specific results for the nonpunished rats were not reported.
In the third experiment the procedures and alley were similar to those
of the first experiment. The only difference was that the shock
intensity for the punished rats was reduced to 125 v. By the third
trial only 1 of the 8 punished rats entered the goal section while
both of the nonpunished rats did.

In a fourth experiment a procedure more like Gwinn's was used.
Rats were first given 20 massed (30 sec ITI) escape trials on which
190 v was presented in the gray starting and middle section but not
in the gray end section. Fifteen rats were assigned to each of three
groups, one group was given regular extinction, one group was punished
on every trial in the middle section, and a third group was punished
on 50% of the trials in the middle section. The rats were run until
they failed to reach the center of the middle section within 10 sec
on two successive trials. Punished subjects required fewer trials to
extinguish than nonpunished rats, but had faster prepunishment speeds
on pre-criterion trials. In this study, as in Whiteis', punished rats
met the extinction criterion suddenly while nonpunished rats slowed
down progressivefy. Experiment 5 was identical to Experiment 4 with
the exception that the rats received avoidance training rather than
escape training. The CS-US interval was 5 sec on the first 10 acqui-
sition trials and 2.5 sec on the last 5. Although punished rats

completed more trials during extinction than did nonpunished rats,
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this difference was not statistically reliable. Preshock running
speeds on the last five trials prior to extinction also did not differ
between groups. Seward and Raskin suggested that the differences
between their results and those reported by Gwinn might have been due
to the high shock intensities they used. The very intense 190 v shock
could have elicited freezing which might have competed with forward
locomotion. Such freezing might not occur with lower intensity shock.
We should note, in addition, that the conditions in Seward and Raskin's
experiment were quite unlike those in Gwinn's experiment in sever&i
other respects. The safe area at the end of the alley was identical
to the shock segment and the starting area in Seward and Raskin's
experiment. The similarity of the shock segment to the starting and
end segments might allow fear to generalize to both those sections.
Rather than running to a goal area with cues that do not elicit fear
and where fear reduction and thus reinforcement could occur, Séward

and Raskin's rats ran to a goal area with presumably fear-eliciting cues.

Recent Studies

In 1964‘Brown, Martin, and Morrow published a report of two studies
that has received a great deal of attention. The apparatus used in both
studies was a gray 6-ft alleyway with a grid floor. The bi-level
starting segment was also painted gray and was composed of two chambers,
one above the other. An upper compartment was separated by a trapdoor-
floor from the lower grid-f1oored compartment. The goal area, however,
was highly dissimilar to the alley and starting segment; it was painted

black, had a smooth floor, and was considerably wider.
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In the first experiment 54 rats were trained to escape shock of
gradually increasing intensity (up to 75 v through 10 K ohms) for four
days, 10 trials per day. On each trial the subject was placed into
the upper compartment of the startbox. Several seconds later a blinking
light CS began to flash followed, after 3 sec, by a whirring noise.
After two more seconds the trapdoor floor was released and the rat
dropped into the lower starting chamber, beginning the trial. During
escape trials only the lower starting chamber and alleyway grids were
charged. When the subject escaped into the goalbox a guillotine-door
was lowered to prevent the rat's returning to the alleyway. Thirty
sec later\the subject was removed to the carrying cage where it
remained for the ITI of 5 to 7 min. Beginning on the fifth day the
rats were randomly assigned to one of three groups of 18. One group
(regular extinction) encountered no shock in either the startbox or
alley, one was punished on every trial with 60 v present in only the
last two feet of the alley, and one was punished with shock in the
entire alleyway, but not in the starting section. Each rat was given
ten trials per day until it failed to enter the goalbox within 60 sec
or until it had completed 60 trials. Running speeds in the 6-ft alley
were slightly (but not reliably) higher for punished rats than non-
punished rats. There were no significant differences between groups
in terms of trials to extinction.

The same general procedure was used in the second experiment but
with the following exceptions: the blinking 1ight was replaced by
an intermittent buzzer, the‘number of escape trials was decreased from

40 to 20, lower shock intensities (50 v) were used during acquisition
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and punished extinction, and one "“booster" escape trial was admin-
istered on the first day of regular or punished extinction. In
addition, extinction conditions were approached gradually for all
subjects. For the regular extinction group shock intensities in

the startbox and alleyway following the booster trial were 50 v on
the first extinction trial, and 45, 40, 30, and 20 volts respectively,
for the second through the fifth extinction trials. Thereafter no
shock was applied to any part of the alleyway or startbox. An
identical procedure was followed for shock intensity in the startbox
for the group punished in the entire alley, and first 4 ft of alley
for the group punished in the last 2 ft of the alley. Rats punished
in the entire alley were most resistant to extinction, followed by
those shocked in the last 2 ft, and then by the regular extinction
rats. In addition, rats punished in the entire alley ran faster than
the regular extinction rats, in each of the three 2-ft segments, and
the group punished in the last 2-ft segment ran faster than the regqular
extinction rats in the last 2-ft segment. Although this result could
be due to the putatively dynamogenic effects of shock, the authors
reported that rats punished in the last 2 ft ran faster in the middle
segment than in the first segment, a result which is not consistent
with the dynamogenic-effect interpretation. The authors interpreted
their results as demonstrating "masochistic-like" behavior in their
rats and as being in agreement with Mowrer's fear interpretation of
vicious-circle behavior. They suggested, following Mowrer, that
punished rats run during extinction because they are afraid, are

shocked because they run, experience fear reduction in the goalbox
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which reinforces running, and continue to be afraid because they are
shocked. In addition, the theory was expanded to include the notion
that shock offset occurring as the animals ran off of the electrified
section of grid provided potent primary reinforcement for running in
the presence of the alley cues. They also noted that their results
were in agreement with both a Guthrian notion of negative adaptdtion,
wherein aversive stimuli lose their negative properties to the degree
that they become cues for incompatible responses, and with a stimulus-
similarity discrimination hypothesis (Church, 1963), wherein the more
similar the extinction conditions are to those of acquisition, the more
persistent the extinction behavior. The authors suggested, as had
Seward and Raskin, that the stronger the to-be-punished response the
less Tikely would punishment be to elicit a competing response, and
that greater facilitative effects might occur with milder punishment.
They also proposed that the increased speed between the first and
second segments of the alley for rats punished in the last segment
might be attributed to a fractional anticipatory shock-approach or
escape reaction comparable to Hull's rg-sg mechanism,

Melvin (1964) investigated the effects of differing percentages of
punishment during the extinction of a partially or continuously rein-
forced escape response. He gave his rats 12 trials per day in the
same apparatus as used by Brown et al. (1964) in their second experiment,
On the first day they received 9 shaping trials followed by 3 full-alley
acquisition trials. On these last three trials 60 v shock was present
on every trial fdr the 100% reinforcement group, on only two of these

trials for the 67% reinforcement group, and on only one trial for the
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33% reinforcement group. On Day 2 the same ratio of shock-escape to
no-shock trials was administered. On the third day the first 3 trials
were training trials with the appropriate percentage shock for each
group, while the last 9, and all additional trials, were extinction
trials. Each of the three groups was divided into two or more sub-
groups, one which received no-shock regular extinction, and one which
received punished extinction with shock given on every trial in the

last 4 ft of the alley. Finally, two additional subgroups were formed;
one of rats trained with 33% shock-escape-trials and extinguished with
33% punishment, and another of rats trained with 67% shock-escape-trials
and extinguiéhed with 67% punishment. There were eight rats in each

of the eight subgroups. The ITI on all trials was 9-11 min and the
extinction criterion was failure to enter the goalbox within 60 sec.
Melvin reported that the punished subjects compieted more trials before
extinguishing than did the nonpunished rats, and that rats given partial-
reinforcement during acquisition and 100% punishment during extinction
completed more trials than their partially-punished counterparts.
Running speeds in the prepunishment and shock segments of the alleyway
also reflected these relationships, although the prepunishment differences
were not statistically reliable. Melvin interpreted these results as
supporting the notion that punishment may facilitate the performance

of a punished act, and as generally supporting Mowrer's fear inter-
pretation of vicious-circle behavior. He also pointed out that his
results were in contradiction to the stimulus-similarity discrimination
hypothesis because the punished subjects that received the same percent

punishment during extinction as they had during acquisition didnot
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perform as well as comparable groups with 100% punishment during
extinction.

Martin and Melvin (1964) published an investigation of the effects
on self-punitive behavior of shock-zone location. The apparatus was
a 6-ft alley separated by quillotine doors into 1-ft startbox, 4-ft
runway, and 1-ft goalbox sections. The startbox and runway had grid
floors while the goal area had a wooden floor. Three groups of 23-hr
food-deprived rats were given 16 massed shaping and escape acquisition
trials at an ITI of 1 min; all rats remained in the goalbox for 30 sec
following each trial. Immediately after acquisition the rats were
given either regular no-shock extinction trials, or trials on which
shock was present only in the first 8 in. of the runway for one group,
and only in the last 8 in. of the runway for a second group. Shock
intensity on the last 12 acquisition trials and all punished trials
was 65 v (through 10 K ohms). Startbox time, the time the subject
spent in the startbox before the guillotine door was raised and the
trial began, was 3 sec on all trials. Subjects were run until they
reached an extinction criterion of one failure to enter the goalbox
within 60 sec or had completed 60 extinction trials. The group that
was shocked in the first 8 in. was more resistant to extinction than
that shocked in the last 8 in., and both were more resistant to
extinction than the regular extinction group. Although there was
little difference in full-alley running speeds between the group
punished in the last 8 in. and the unpunished group, the group
punished in the first 8 in. ran much faster than either of these

groups. The authors interpreted their results as supporting Mowrer's
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fear notion of self-punitive behavior. They suggested that perhaps
the near-punished group's performance was better than the far-punished
group's because shock terminated sooner for rats in the former group.
Thus, near-shocked subjects received more immediate reinforcement for
forward locomotor responses. In addition, shock close to the goal
area should have been less 1ikely to generalize to the starting area
than would shock near the startbox. Thus, far-shocked rats might

have been less fearful in initial sections of alleyway and less likely
than near-shocked rats to traverse the preshock sections, experience
shock, and recondition their fear of alleyway cues.

Brown, Anderson, and Weiss (1965) performed a study designed to
determine whether the facilitative effects of punishment observed with
relatively spaced trials, as had been the case in Brown et al. (1964),
would also be obtained with massed-trial training and extinction.

In their experiment, 23-hr food-deprived rats, 14 to a group, were
given 12 shaping and shock-escape training trials (45-50 v through 10 K
ohms) in the same 6-ft alleyway with bi-level starting segment and
dissimilar goalbox as used in the 1964 Brown et al. study. Twenty sec
after the last escape trial, punished or regular extinction conditions
were instituted with trials occurring at the rate of one every 20 sec.
For punished rats the shock intensity in the startbox and alleyway on
the 13th trial was reduced to 40 v, on the 14th trial to 30 v, and to
20 v on the 15th trial. No shock was presented on any future trials
for reqular extinction rats. One punished group was given this
sequente of progressively decreasing shocks in the startbox only,

but continued to be shocked in the entire alleyway, while a second was
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given the sequence in the startbox and first 4 ft of the alleyway,

and was punished during extinction only in the last 2 ft of the alley.
The rats were run until they reached a criterion of failure to enter

the goalbox within 60 sec or until they had completed 60 trials. The
long-shock rats had only slightly faster full-alley running speeds

than far-shock rats. Both ran substantially faster than unpunished rats.
In terms of trials to extinction similar outcomes were reported. Only

3 of the long-shock rats extinguished, whereas 6 of the far-shock rats,
and 12 of the unpunished rats met the extinction criterion. The authors
interpreted these results as confirming and extending the earlier findings
of Brown et al.

In a subsequent study, Helvin, Athey, and‘Heas1ey (1965) studied
the effects of shock location and duration on self-punitive running
using the same 4-ft runway used by Melvin and Martin (1964). Their
only apparatus modification was the addition of a CS, a buzzer, which
was turned on 0.5-1.0 sec prior to the beginning of each trial when
the startbox guillotine door was raised. When each rat entered the
goalbox the second guillotine door was lowered and the CS was terminated.
On every trial the rat remained in the goalbox for 30 sec. All rats
received 16 acquisition trials, the last 12 of which were full-alley
shock-escape (up to 70 v) trials. Immediately following the 45-sec
ITI, extinction conditions were instituted for the 9 rats in each of
the 3 punished and 1 regular-extinction groups. Rats in one punished
group were shocked in the first 8 in. of the alleyway, those in a
second in the last 8 in. of the alley, and those in a third in the

entire alley but, as with the others, not in the startbox or goalbox.

L



171

A1l rats were run until they completed 100 extinction trials or until
they reached the criterion of one failure to enter the goalbox within
60 sec. The authors reported that the punished rats had higher full-
alley speeds and completed more trials prior to extinguishing than

did the unpunished rats. The near-shock group was flastest, followed

by the far-shock, the full-alley-shock and finally the unshocked rats.
Median tfials to extinction, given in the same order, were 100+,

52, 29, and 27. The near-shock animals were significantly more resistant
to extinction than were either the far- or full-alley shock rats. The
authors suggested that their results were inconsistent with a stimulus-
similarity discrimination hypothesis. The group that was most facili-
tated by shock was not the full-alley shock group, the group for which
conditions of punished extinction were most like those of acquisition,
but instead the near-shock group. They noted that an unelaborated
version of Mowrer's theory would also not account for this difference
because more fear should be conditioned for the full-alley shock rats
than the near-shock rats. Instead, they suggested that a Mowrer-Brown
interpretation would be more appropriate; Mowrer's fear interpretation
in conjunction with the notion offered by Brown et al. (1964), that
shock-offset provides primary reinforcement for forward locomotion.
While the close proximity of the shock to the starting area may yield
maximum fear of the starting area cues and a relatively optimal CS-US
interval for fear conditioning for rats in both groups, the near-shock
rats alone would experience prompt primary reinforcement for the forward
locomotor response. In addition, since the shock zone extended to the
goal for rats shocked in the entire alley, there might have been sub-

stantial generalization of fear to the goalbox for those rats,
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Seward, King, Chow, and Shiflett (1965) reported a study designed
to discover if the important factor that determines whether punishment
facilitates or suppresses ongoing behavior is the intensity of the
punishment. One hundred and twenty rats were given shock-escape
training in an unpainted 53-in. long alleyway with a similar grid-
floored 13-in. starting section and black-painted 124in. goal section
with wooden floor. The goal section was separated from the alley by a
translucent guillotine door. Forty rats were given escape training
with a 95-v shock (through 150 K ohms), 40 with a 155-v shock, and
40 with a 215-v shock. Each rat was dropped by hand into the alley
at the beginning of each trial. Twenty massed acquisition trials were
given with an ITI of 30 sec during which time the rat remained in the
goal area. Immediately after training, each group was divided into 4
subgroups of 10 rats each, 1 regular extinction subgroup and 3 punished
subgroups. Rats in one punished subgroup were punished with 95y shock,
those in the second with 155 volts, and those in the third with 215 volts.
Shock in the entire alley was turned on if a rat broke a photobeam at
the center of the alley. Extinction trials continued until each rat had
completed 60 trials or until it had reached a criterion of failing to
reach the center of the alley within 60 sec on two successive trials,
Shock intensity during acquisition proved to be a significant source of
variance among acquisition running speeds; the more intense the shock
the faster the speeds. In addition, the higher the training-shock
intensity, the more trials the rats completed during extinction.
Although rats pﬁnished during extinction required fewer trials to

reach the extinction criterion than nonpunished rats, the intensity of
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the punishing shock was not an important determinant of the number of
trials completed during extinction. Full-alley running speeds were
reported for only those rats that did not meet the extinction criterion.
In terms of these speeds, the groups punished with the strongest shocks
ran fastest. The authors also noted that the stronger the intensity of
punishment, the more suddenly the rats seemed to extinguish. They
interpreted their results as suggesting two opposed functions of punish-
ment, facilitative and inhibitory. Of rats which did not meet the
extinction criterion, punished rats ran faster than nonpunished rats.
More punished rats extinguished, however, than nonpunished rats.

A study involving the effects of intensity and duration of punish-
ment during the extinction of an avoidance response was reported by
Seligman and Campbell (1965). These authors suggested that variations
in those parameters might be responsible for some of the reported
differences in the effects of punishment. Their apparatus was a 30 in.
runway with two similar 9-in. interchangeable start-goal boxes sep-
arated from the runway by guillotine doors. A 10/sec 76.5-79.5 dB
clicker was used as an avoidance CS on each trial. All rats received
avoidance training (at an ITI of 45 sec) until they reached the acqui-
sition criterion of 9 successive responses with latencies less than the
CS-US interval of 5 sec. Shock intensity during acquisition was 300 v
(through 150 K ohms). During extinction, punished groups received
goalbox punishments of either 0.15 sec, 0.50 sec, or 2.06 sec duration,
factorially combined with punishment intensities of 45, 72, 115, 185,
or 300 v. An unpunished group was also included. A1l rats were run

until they reached an extinction criterion of failing to break a
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photobeam at the entrance to the goalbox within 45 sec after the onset
of the CS, or until they had completed 150 extinction trials. The
authors reported that the median number of extinction trials was
inversely related to both shock duration and intensity. They suggested
that the conditions of the experiment met two of the criteria suggested
by Brown, et al. (1964) for producing facilitative effects of punishment,
namely, the punishment was relatively mild and the response was well
established. They commented that these two factors were, however,
insufficient by themselves to produce facilitation, and that more
research was needed to delineate the conditions under which suppression
and/or facilitation would be observed.

Smith, Misanin, and Campbell (1966) published a study of the effects
of intensity and duration of punishment upon the extinction of avoidance
responding learned to three different acquisition criteria. Rats were
trained to avoid shock in an automatic shuttlebox composed of two
identical grid-floored compartments separated by a partition. A top-
hinged door in the partition allowed the rats free access to both com-
partments. The US intensity during acquisition for all rats was 185 v.
Rats were given massed training with ITIs of 30 sec until they reached
a criterion of 2, 4, or 8 successive responses (depending upon their group
assignment) with latencies shorter than the 5 sec CS-US interval.
Following acquisition the three groups were each divided into two sub-
groups in which the rats were given short (.15 sec) or long (2.00 sec)
duration punishment as they pushed open the door between the compart-
ments. Factorially combined with the three avoidance acquisition.

criteria and two shock durations were five shock intensities, 45, 72,
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115, 185, or 300 v. There were eight rats in each of these 30 experi-
mental groups and in three regular extinction groups, one trained to
each of the three acquisition criteria. The results provided no
evidence of facilitation by punishment. Instead, the shock intensity
and duration were inversely related to the level of extinction perfor-
mance, both in terms of response latencies and the proportion of
responses occurring during the 5 sec following CS onset. The authors
suggested that the suppression might have been due to their procedure
of shocking the rats as they pushed open the door. This could condition
fear to the door, tending to interfere with the shuttle response.
Although they did not deny the possibility of punishment-produced
facilitation of responding under other circumstances, they suggested
that such facilitation is probably the exception rather than the rule,
and that the conditions determining whether facilitation or suppression
will occur are not well known.

In commenting on the Smith, et al. study, Martin and Melvin (1966)
noted that the experimental conditions were not designed to maximize
the possibility of obtaining facilitation by punishment and presented
several possible arguments to support their suggestions. First, pun-
ishment was delivered at the end of the response sequence, in the goal-
box. Such a procedure might be expected to suppress, rather than
facilitate, responding because the starting and goal cues were identical.
The rats would have left a place where they had been shocked only to
enter a place where they had been shocked. A crucial factor then,
according to Martin and Melvin, was the location of shock in the response

sequence. In addition, they noted that the swinging door would have
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provided very salient cues to which fear could have become conditioned,
and which would have clearly marked the location of punishment. One
might wonder, however, if such dfstinctiveness necessarily works
against punishment;produced response facilitation since Gwinn (1949)
used a visibly distinct shock zone but reported clearly facilitative
effects of shock. Finally, they pointed out that Smith et al.'s
conclusion, that suppression is the general outcome of punishment, is
too general, and should be qualified to include avoidance paradigms only.
They also suggested, in contradiction to Smith, et al., that some of
the conditions under which punishment would be expected to facilitate
behavior have been delineated, by Mowrer (1947), Brown et al. (1964),
and Brown et al., (1965).

In reply, Smith, Misanin, and Campbell (1966a) suggested that
Martin and Melvin's view of vicious-circle behavior was too narrow,
It was not originally intended by either Mowrer or Brown, to‘include
only situations in which punishment was presented in the middle of a
response sequence, Instead, it should apply whenever fear could gen-
eralize to cues present at the beginning of a trial. In addition, they
countered Martin and Melvin's comment that in the Smith et al. study
shock necessarily came at the end of a response sequence. They reported
that many of their rats would run through the swinging door, were
shocked, and then rushed back into the starting area. Thus shock,
which occurred as the rats entered the "goal aréa" occurred in the
middle of the response sequence. They also noted that even when many
of the conditions suggested by Mowrer-Brown theory were met, as in

Brown et al. (1964), Experiment 1; Seward and Raskin (1960); and
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Seward et al. (1965), punishment-produced facilitation did not occur.
In closing, they reaffirmed their statement that punishment-produced
facilitation is the exception rather than the rule.

Melvin and Martin (1966) reported an experiment in which two
qualitatively different aversive stimuli were used with two groups
of rats during acquisition, and either the same aversive stimulus, the
alternative stimulus, or no aversive stimulus, was presented during
extinction. One stimulus was conventional shock (50 v through 10 K)
while the other was a noxious buzzer (101 dB, 60 dB above background)
mounted on the rear of the startbox wall. The apparatus was a 4-ft
alleyway with 1-ft starting area and 1-ft goal area. This was the same
apparatus used by Martin and Melvin (1964) except that the guillotine
door separating the starting area and alley was removed and a bi-1evel,
trapdoor-floored startbox similar to that used in the Brown, et al.
studies was added. Sixteen massed shock- or buzzer-escape trials vere
administered, separated by a 30-sec ITI, which the rat spent in the
goalbox. Immediately following acquisition either punished or regular
extinction conditions were instituted; punished rats were presented
with a fixed-duration (0.3 sec) shock or buzzer if they entered the
alley. A1l rats were run until they completed 100 extinction trials
or until they failed to enter the goalbox within 60 sec. Melvin and
Martin reported that the shock-punished rats trained with either shock
or buzzer, and thebbuzzer-punished rats trained with shock, completed
more trials during extinction, and had both faster starting and running
speeds, than did the unpunished rats. The buzzer-trained buzzer-

punished rats, however, did not differ on these dependent measures from
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the unpunished rats. Melvin and Martin noted that their results extended
the boundary conditions under which self-punitive behavior had been
observed. Their punishing stimuli were qualitatively different from
their training stimuli for some groups, and the punishment was temporally
rather than spatially controlled. They also indicated that although
their results were in general agreement with the Mowrer-Brown hypothesis,
they were in part contradictory to the stimulus-similarity discrimination
hypothesis. The buzzer-trained shock-punished group performed better
than the buzzer-trained buzzer-punished group. This would not have been
expected from a theory demanding that the most facilitation occur where
the extinction conditions are most nearly identical to acquisition con-
ditions. They also pointed out that the extinction criterion which they
used, failure to enter the goal area within a certain time (similar to
that used by Melvin, Martin, Brown, Gwinn, and others) would be more
likely to yield results favoring the facilitative effects of punishment
than would criteria such as used by Seward, et al. (1965), viz, failure
to reach the center of the alley. This was because regqular extinction
rats are commonly observed to cease running near the middle of the
alleyway after numerous extinction trials, whereas punished rats tend
to freeze in or near the startbox. As Church (1963) has noted, the.
extinction criterion is a salient factor in studies of self-punitive
behavior.

Campbell, Smith, and Misanin (1966) reported a study in which they
investigated the effects of shock during the extinction of an avoidance
response, using the massed-trials procedure. Rats were first given

avoidance acquisition with an ITI of 40 sec and a CS-US interval of
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5sec. The CS was a 75 dB clicking noise while the US was a 185 v shock

(through 150 K ohms). They used a 7-ft alleyway with interchangeable

1-ft start-goal boxes. Acquisition was continued until the rats com-
pleted 4 successive avoidances. Rats which did not reach this criterion
before the 40th acquisition trial were discarded. Those in one group
were given 0.15 sec duration shock when they passed a photobeam 4 in.
outside the startbox, those in a second group the same duration shock
when they passed a photobeam 8 in. in front of the goalbox, while

those in a third group were not punished. Extinction continued until
the rats failed to enter the goal area within 60 sec or compléted 150
trials. During extinction, goal-punished rats made significantly

fewer short latency responses (less than 5-sec latency), and required
significantly fewer trials to reach the extinction criterion, than
those in either the start-punished or regular extinction groups (which
did not differ on this measure). Start-punished rats, however, ran
significantly faster on their last extinction trial than either the
goal-punished or unpunished rats. Campbell et al. noted that start-
punished rats showed decreased latencies in leaving the starting area
over trials, while the regular extinction and goal-shocked rats showed
increased latencies. Unpunished rats displayed a tendency to spend
increased time in the center portions of the runway during extinction
while the start- and goal-punished rats did not. The authors interpreted
these results as supporting the notion that the application of punishment
during extinction can have either inhibitory or facilitative effects,

depending on its location in the response sequence. In addition,
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they suggested that the results, in general, support the conditioned-
fear interpretation of vicious circle behavior. They added that, in
their opinion, either increased resistance to extinction or increased
vigor of responding, would be a sufficient defining characteristic of
self-punitive or vicious-circle behavior.

In 1967 Beecroft and his associates reported a series of experi-
mental studies of seif-punitive behavior, the first of which dealt
with the location of the shock zone during punished extinction.
Beecroft (1967) suggested that the suppression of running demonstrated
for the rats shocked near the goal in the Campbell et al. experiment
might have been due to any of numerous possible factors: the temporal
rather than spatial control of the shock, the nature of the apparatus,
or possibly the type of aversive training procedure used during
acquisition. He performed an experiment in which rats were trained
and tested in the same 6-ft alleyway, with bi-level startbox, and
dissimilar goalbox, as used in the studies by Brown and his colleagues
(Brown, Martin, & Morrow, 1964; Brown, Anderson, & Weiss, 1965; etc.).
Massed shaping and avoidance acquisition trials (ITI of 70-80 sec) were
given until the rats reached a criterion of three successive avoidances.
The avoidance interval was 3 sec and the US was 55 v (through 10 K ohms).
Massed regular extinction trials were then implemented for half the
rats while the other half were given punished extinction with 55 v shock
in the last 1 ft of the alleyway. A1l rats were run until they completed
100 trials or until they failed to enter the goalbox within 60 sec.
The rats in the punished extinction group completed four times as many

trials during extinction as did the unpunished rats, and ran substantially
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faster than the latter in a prepunishment (the first 4 ft) section
of the alleyway. Beecroft suggested that since near-goal punishment
led to facilitation during extinction under these conditions, some
other factor, such as the particular apparatus or procedure, would have
been necessary to account for Campbell et al.'s results.
In a second experiment (Beecroft & Bouska, 1967) punished rats
actually demonstrated better performance during extinction than thay
had at the end of acquisition. They were first given 8 shaping and
2 full-alley escape trials on one day. On the next day the rats were
matched for running speeds and given 10 trials of either regular
(no-shock) extinction or punished extinction with shock present in
the last 2 ft of the alleyway. A1l trials were spaced with an ITI
of at least 5 min. Running speeds during the 10 extinction trials were
significantly faster for the punished than for the nonpunished rats in
the 4-ft preshock alley segment. In addition, the punished rats’
speeds increased during extinction while those of the unpunished rats
decreased. Three of the unpunished rats met the extinction criterion
of failing to enter the goalbox within 60 sec while none of the punished
rats did so. Beecroft and Bouska proposed that punished rats might have
been speeding up to traverse the shock zone with a minimum of delay and/
or could have become increasingly motivated as they became more and
more fearful of startihg area and preshoék segment cues. In addition,
Beecroft and Bouska speculated that their rats might possibly be learn-
ing to be self-punitive during the extinction phase of their experiment..
In a third experiment (Beecroft & Brown, 1967) punished

extinction performance was compared for rats given escape, avoidance,
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or partial-avoidance training. Following escape (45-50 v through 10 K)
shaping trials for all rats, four groups were randomly selected.
One group received escape training (O-sec shock delay), two were
given avoidance training (2- and 4-sec shock delays) and one partial-
avoidance (1-sec shock delay). The 1-sec delay was long enough so
that rats could avoid some but not all of the shock in the alleyway.
Following 50 acquisition trials (10 per day) punished extinction conditions
were initiated for rats in all groups; shock (55 v) was present in the
last 2 ft of the alleyway. During the acquisition phase the l-sec rats
ran fastest and the 4-sec rats slowest in each of the three 2-ft
segments of the alleyway. The 2-sec rats were faster than the O-sec
rats in the first and second 2-ft segments while their order was
reversed in the third. The O-sec rats showed less resistance to pun-
ished extinction than either partial-avoidance or avoidance-trained
rats. The extinction speed data are uninterpretable. Only the rats
which did not meet the extinction criterion (failure to enter the goal-
box within 60 sec) were included, and the number of rats meeting this
criterion in each group was not provided,

The intensity of punishment during extinction was manipulated in
a fourth experiment (Beecroft, Bouska, & Fisher, 1967) in which the
same 6-ft alley was used. Rats were given massed avoidance training
(with an ITI of 60 sec) until they completed one successful avoidance,
During acquisition the US was 55 v (through 10 K ohm). The rats were
then administered either reguiar or punished extinction trials. One
group of punished rats encountered 40 v shock in the last 1 ft of

alleyway, one group 55 v shock, and a third group 70 v shock. The



183

results indicated that all punished groups had faster alley speeds, and
required more trials to reach the extinction criterion of failure to
~ enter the goalbox within 60 sec, than did unpunished rats. The 55-v-
punished rats required more trials to extinguish than either the 40-v-
or 70-v-punished rats. These results supported a discrimination hy-
pothesis stressing the similarity of acquisition conditions to extinc-
tion conditions. Further support was provided by the results from two
additiona] groups of rats which were run later. They were trained with
70-v shock and given punished extinction with either 55-v or 70-v shock.
Those punished with 70-v shock completed arithmetically (but not sig-
nificantly) more extinction trials than those punished with 55-v shock.
The first experiment demonstrating self-punitive locomotor behavior
using rats and a within-subjects design was reported by Melvin and Smith
(1967). Their rats were first given massed avoidance training (ITI of
about 1 min) in a 4-ft alleyway having a bi-level startbox and dissimilar
goalbox. The CS was a buzzer which was turned on as the rai dropped
into the lower level of the startbox and preceded the 50-v shock by
5 sec. Acquisition continued until the rats reached a criterion of'fivé
successive avoidances. Following acquisition, one group received 30
regular extinction trials followed by 20 punished extinction trials
with shock present in the second foot of the 4-ft alley. The second
group was first given 30 punished extinction trials followed by 20
regular extinction trials. During the first 30 extinction trials the
speeds of the punished rats increased and were significant1y faster than
those of the unpunished rats. The speeds of rats punished on the first

30 trials decreased on the last 20 trials, however, while those of the
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rats given regular extinction on the first 30 trials and punished
extinction on the last 20 trials increased on those last 20 trials.
Running speeds, over the last 20 trials, were significantly greater
for rats punished on those trials than for the rats punished on the
first 30 trials.

Melvin and Smith proposed that the running speed increases shown
by rats in both groups during the trials on which they were punished
had the appearance of learning curves. Perhaps, they speculated, the
rats were learning to run faster during punished extinction, because
faster running might be reinforced by shorter shock durations when the
rats crossed the electrified segments of the alley. In addition, they
suggested that their results had methodological significance since
they demonstrated that the self-punitive phenomenon can be studied
using a within-subjects design.

‘Williams, in 1967, reported a series of three studies dealing with
self-punitive behavior. The first study was designed to address the
hypothesis that varying the shock zone location would lead to facil-
itated self-punitive running because no alley cues would reliably precede
the shock zone location. In this experiment rats were given acquisition
and extinction trials in a 6-ft straight runway with a trapdoor-floored
bi-Tevel startbox and dissimilar goalbox. Following the first day of
acquisition, on which each rat received 5 massed trials, each rat was
given 2 spaced trials per day, at an ITI of 30 min, until a total of 40
was reached. A buzzer came on 5 sec prior to the beginning of each-
trial and continued until the rat entered the goalbox. A1l rats were

maintained at 80% of their ad 1ib weight throughout the experiment.
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Half were extinguished without shock and half with shock. For punished
rats the location of the 1-ft shock zone was varied randomly from trial
to trial. The extinction criterion was failure to enter the goalbox
within 60 sec. The results indicated that rats in the varied shock
location group ran significantly faster than those in the regular
extinction group but were only slightly more resistant to extinction

(p = .08). Williams concluded that the resistance to extinction of

the punished rats was not exaggerated as his hypothesis had predicted.
Unfortunately, he provided no fixed shock-zone location group to which
he could compare his varied-shock-location group.

His second experiment was similar to the first but did include a
"fixed location" group. Rats were given escape shaping and acquisition
in the same apparatus that had been used in the first experiment. The
procedure was also similar, with only one major difference. The 12
daily trials were spaced at 1-hr intervals. Following one day of
shaping and one day of escape acquisition three groups were selected.
They were matched in terms of their full-alley speed scores. The first
group then received regular extinctiof trials, a second group punished
extinction trials using the varied-shock-zone procedure of the first
experiment, and a third group was extinguished with "fixed" location
shock. Of the 12 rats in the latter group, 2 always encountered shock
in the first 1 ft of the 6-ft alley, 2 encountered shock in the second
1 ft.,etc. Each rat was given 96 extinction trials. On those trials
on which the rat did not reach the goalbox within 60 sec it was removed
and placed in the holding cage to await its next trial; no rat was

discarded for failure to run. According to Williams the unpunished
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rats frequently ran on trials after the one on which they had met the
typical extinction criterion of failure to enter the goalbox within

60 sec. Punished rats, on the other hand, seldom ran again after the
trial on which they reached the extinction criterion. Overall, pun-
ished rats ran slightly faster than did the unpunished rats (p = .10).
The unpunished rats, however, tended to be slightly more resistant to
extinction. In addition, there was a significant trials x punishment
group interaction; the fixed location group ran faster on initial trials,
but slower on later trials, than the varied location group. From these.
results Williams concluded that there is little difference between the
extinction performance of rats punished with fixed or varied location
shock. He criticized the usual procedure of counting as extinguished
any rat which failed once to enter the goalbox within some time period
during extinction. He suggested that such procedures, and the customary
assignment of identical low speed scores to such rats on all "post-
extinction" trials, tends to reduce group variance and to inflate
between groups F-ratios. It seems, however, that this would not be
true in many cases. Suppose only a fewvrats in a group met some
extinction criterion and were assigned arbitrary Tow extinction scores
for all additional trials instead of the higher scores they might have
received. Variance then, calculated by summing the squared-differences
between each speed score and the mean speed, could be inflated more by
assigning a large number of low scores than it would had the animal

been run additional trials and its higher speeds been analyzed.
Williams also suggested that mean speed data may be misleading since

his punished rats either ran fast or did not run while the reguiar
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extinction rats tended to run more slowly but more consistently. The
higher mean speeds frequently reported for punished groups could,
therefore, be the result of observing and averaging the scores of some
fast-running and some non-running rats while the lower mean speeds of
the unpunished rats might be based on speed averages from many slow-
running rats. It would seem, however, that the analysis of variance
procedure usually used to detect group differences takes such disparities
in variance into account.

In Williams' third experiment intertrial-interval was manipulated.
He used a 4-ft alleyway in which a similar starting area and dissimilar
goal area were separated from the alley by guillotine doors. A1l rats
received 12 trials per day. The ITI was 1 min for rats in the first
group, 6 min for those in the second, 20 min for those in the third,
and 60 min for those in the fourth. After 30 escape trials half the
rats in each group were extinguished without shock whereas the other
half always encountered punishment in the last 39 in. of the alley.
Each rat was detained for 10 sec in the goalbox after each trial and
then returned to the home cage for the remainder of the ITI. Punished
rats from the 1-, 6-, and 20-min groups completed mohe trials during
extinction than did their nonpunished counterparts, whereas the pun-
ished and nonpunished rats in the 60-min groups did not differ.
Williams interpreted these results as being consistent with an
hypothesis stressing the importance of the internal after;effects of
shock which might dissipate over time., Although he suggested that
the results might also help to explain why the punished groups in his

second experiment might not have shown greater shock-produced
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facilitation, this is somewhat questionable since the procedures used
in the two experiments differed markedly.

Delprato and Denny (1968) reported two experiments, based on the
concepts of relaxation and relief, in which time in the goalbox was
manipulated. In both of these studies the rats were trained and ex-
tinguished in an apparatus consisting of an 1i-in. white (or black)
startbox, a 14-in. gray alley, and an 11-in. black (or white) goalbox.
Guillotine doors separated the starting and goal areas from the alley.
In the first experiment, acquisition consisted of placing the rats
into the starting area, turning on the 68-dB buzzer (CS) and raising
the starting and goalbox doors after a delay of 756 sec and 5 sec later
turning on the 1.0 ma shock US if the rat had not yet entered the
goalbox. The CS and US terminated when the rat entered the goalbox and
the door was lowered. FEach rat remained in the goalbox for 75 sec after
which it was placed back into the startbox to begin the next trial.
After each rat had completed two successive avoidances, extinction
conditions were imposed. During extinction a third of the rats were
confined in the goalbox for 2 sec on each extinction trial, a third
for 15 sec, and a third for 30 sec. Their pre-CS startbox times were
148, 130, and 120 sec, respectively. Half of the rats having each
goalbox confinement time were punished in the alleyway while the other
half were not. A1l rats were run until they completed 80 trials or
failed to enter the goalbox within 60 sec on two consecutive trials.
The punished rats had higher alleyway speeds over the first 30 trials
than the unpunished rats. In addition, alley speed (averaged for both

punished and unpunished rats) was an increasing function of goalbox
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confinement duration. The confinement by punishment interaction,
however, was not significant.

In the second experiment the same apparatus was used and the
acquisition procedure was similar to that in the first experiment
although startbox and goalbox times were reduced to 16 sec each.

During extinction, startbox time was extended to 30 sec and two goal-
box confinement durations were used, 2 or 30 sec. Rats given 2-sec
goalbox confinements were held in a distinctive holding chamber for

30 sec after removal from the goalbox. They were then placed into the
starting area to begin their next trial. Half of the rats within each
goalbox confinement group were punished in the alleyway during extinc-
tion while the other half were given regular extinction trials. The
punished 30-sec group required significantly more trials to extinguish
than did the 30-sec nonpunished rats, but punished and nonpunished
rats with only 2-sec goalbox confinement did not differ. Alley running
speeds mirrored these results.

Delprato and Denny interpreted their results as supporting their
view that punishment only prolongs running during extinction when goal-
box confinement time is sufficient for unconditioned and conditioned
relief to occur. Conditioned relief was said to be the learned com-
ponent of unconditioned relief which accompanies shock offset. Since
there is little time for relief to be elicited for rats given only
2-sec goalbox confinement, and relief serves as a powerful reinforcement
for running, little shock-produced facilitation would be expected.
Longer goalbox confinements, however, would be expected to lead to

improved extinction performance for both punished and nonpunished
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subjects. Relaxation, a long latency (25-40 sec) response, follows the
offset of either conditioned or unconditioned aversive stimuli.
Because relaxation would occur in the goalbox for rats in the long
confinement groups, and cues contiguous with the onset of relaxation
are said to acquire reinforcing properties, rats in long confinement
groups should complete more extinction trials than those in short
confinement groups where relaxation does not occur in the goalbox.
Alternatively, we may interpret this experiment as one in which the
duration of fear reduction in the goalbox was manipulated. The results.
of these experiments, then, would be in agreement with predictions
based on a conditioned fear interpretation of self-punitive behavior
if it were modified to stress the importance of fear reduction in the
goalbox following a response.

An experiment investigating the effects of partial-punishment
during extinction of a 100%-reinforced escape response was reported
by Martin and Moon in 1968. They noted that Melvin (1964) had demon-
strated, in a study of partial-punishment of a partially-reinforced
escape response, that extinction performance was an increasing function
of percent punishment. Beecroft, Fisher, and Bouska (1967) however,
had reported that during extinction of a continuously-reinforced
avoidance response self-punitive locomotor behavior was independent of
percent punishment from 20% to 100%.

Martin and Moon's apparatus consisted of a white 1-ft startbox,
a white 4-ft a]]ey,'and black 1-ft goalbox. Guillotine doors separated
the startbox and goalbox from the alley. After massed (30 sec ITI)

escape acquisition trials regular extinction conditions were instituted
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for rats in one group and punished extinction conditions for rats in two
additional groups. Rats in one of the punished groups encountered shock
in the first 18 in., of the alley on every trial while those in the other
encountered shock there on only a third of the trials. The punished rats
ran more extinction trials than the nonpunished rats, but the partially-
punished rats did‘not differ from the continuously-punished rats.

Alley speeds, however, were faster for punished rats than nonpunished
rats, and for continuously-punished than for partially-punished rats.
These results, then, were consistent with those of Beecroft et al.
(1967) and suggest that Melvin's (1964) earlier findings may have been
dependent on his use of partial-reinforcement during acquisition.

Melvin and Bender (1968) investigated the effects of manipuiating
shock intensity during punished extinction. Female rats were trained
and extinguished in a 4-ft alleyway with a bi-level startbox and a dis-
similar goalbox. During massed-trial avoidance acquisition (ITI =
30 sec) the buzzer CS was energized as the rats were dropped into the
alleyway. If they failed to enter the goalbox during the 5-sec CS-US
interval the 55 v US was presented. After reaching the criterion of
5 successive avoidances (within the first 25 trials) each rat was given
regular extinction trials. Following the 15th trial one group of rats
was punished during extinction with a constant 70 v in the first 2 ft
of the alleyway, a.second group was punished with a shock of increasing
intensity over trials (from 40-70 v), and a third group was pUnished
with shock of decreasing intensity over trials (70-40 v).

No rat in any group met the extinction criterion of failure to

enter the goalbox within 60 sec, and all of the rats ran faster during
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the punished extinction than during the first 15 regular extinction
trials. Running speed was an increasing function of shock intensity
for each group, but was greater at every 1htensity for rats in the
decreasing intensity group than for rats in the increasing intensity
group.

In a second experiment, similar to the first, the sex of the rats
was included as a factor in a 2 x 2 factorial design. The acquisition
procedures were identical to those in the first experiment. During
extinction half the rats were given regular extinction trials. The
other half were given punished extinction trials with shocks of
increasing intensity similar to those given rats in the increasing
intensity group in Experiment 1 except that shock was located in only
the first 12 in. of the alley. The female rats ran faster than the
male rats, overall , and had higher running speeds during regular
extinction. Again, the punished rats completed more trials than the
nonpunished rats, and had faster alley speeds.

A study by Melvin and Stenmark (1968) was based on one of the
major premises of the Mowrer-Brown theory of self-punitive behavior,
j.e., that during punished extinction rats are motivated by fear to
leave the prepunishment éections of the alleyway. If this were so,
one might expect that rats trained to traverse the alley with fear
reduction alone as the reinforcement might also be caught up in the
vicious circle if shock were introduced into the alley during extinction.

Melvin and Stenmark gave their rats 18 pairings of a buzzer CS and
65 v‘US in the lower level of a bi-level startbox. Following these

massed (40-80 sec ITI) fear-conditioning trials the rats were all given
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three no-shock trials on which they could leave the starting area,
traverse the 4-ft alleyway, and enter the dissimilar goalbox to
"escape fear." Following the last no-shock trial they were randomly
assigned to one of five groups. The first was a regular extinction
control, and the remaining four were punished groups which together
comprised a 2 x 2 factorial design. One factor was shock intensity,
55 v vs. 75 v shock, while the second was shock location, the second
1-ft section of the alley or the last 1-ft section. Each rat was
run until it failed to enter the goalbox within 60 sec or completed
40 trials.

The major finding was that fear-conditioning alone, without
previous shock escape-training, was sufficient to serve as a basis
for punishment-produced facilitation; all punished groups ran faster
in the alley than the unpunished group. In addition, the 75 v-shocked
rats ran faster than the 55 v rats, and those shocked in the second
foot ran faster than those shocked in the Tast foot. Finally, running
speeds of all punished groups sharply (and significantly) increased
during the extinction phase. Melvin and Stenmark interpreted these
results as supporting the conditioned-fear interpretation of self-
punitive Tocomotor behavior and as extending the boundary conditions
of the phenomenon to include behaviors motivated by fear but not
acquired through primary reinforcement.

Galvani (1969) attempted to extend the interpretation of Melvin
and Stenmark's experiment by manipulating the number of fear-conditioning
trials administered prior to the extinction of a fear-escape response.

If fear were a classically-conditioned response then it should follow
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the laws of classical conditioning and its magnitude or intensity
should, within Timits, be a function of the number of forward pairings
of the CS complex and the US. Galvani gave rats in 4 groups 0, 1, 3,
or 9 pairings of an 86 dB buzzer and a 55 v US in the lower section cof
the bi-level startbox (at a CS-US interval of 5 sec). Following four post-
conditioning, fear-escape trials, half the animals in each group en-
countered shock in the second and third foot of the 4-ft alleyway while
the other half received no shock. All subjects were run for 40 ex-
tinction trials or until they failed to reach the goalbox within 60 sec.
Ninety percent of those that met the extinction criterion did so on
the first extinction trial. A1l of the members of the regular extinction
groups with 0, 1, and 3 pairings met the extinction criterion. Ninety
percent of those given 9 pairings and then regular extinction, and 20%
of the punished rats with 1 pairing, 40% of those with 3 pairings, and
100% with 9 pairings, however, did not extinguish. Running speeds also
reflected these relationships. Galvani suggested that these results
supported a Mowrer-Brown conditioned-fear interpretation of self-punitive
locomotor behavior Since the greater the conditioned fear in the start-
box the greater was the probability that the rats would run during
extinction. Of the rats that did run, almost all that encountered
shock became locked into the vicious circle for the remainder of their
extinction trials.

A study by Bender (1969) was designed to investigate the effects
of secondary punishment on the extinction of an avoidance response.’
Secondary punishment was defined as the respbnse-contingent presentation

of a stimulus which had acquired aversive properties through previous
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forward pairings with a noxious US. In Bender's study four groups of
24-hr food-deprived rats were given 15 forward pairings of a buzzer CS and
80 v US at a CS-US interval of 30 sec and ITI of 150 sec. Rats in group 5
received random CS-US presentations while those in group 6 were given
US-only presentations. A1l rats were then subjected to massed avoidance
training in a 4-ft alley with a bi-level startbox and dissimilar goal-
box. On these trials the CS-US interval was 3 sec and the US was 60 v.
When rats from any of the first 4 groups reached the acquisition cri-
terion of 5 successive avoidances (within 20 trials or the rat was dis-
carded) they were given 1 of 4 extinction treatments. Those in group 1
were administered 100% secondary punishment (presentation of the fear-
arousing CS if it entered the alley), those in group 2 received secondary
punishment on one third of the extinction trials, those in group 3

both secondary punishment and 60 v primary punishment on all trials, and
those in group 4 regular extinction. Rats in group 5 were presented with
the (randomly-presented) CS on all trials if they entered the alleyway,
whereas those in group 6 were presented the (novel) CS on all trials if
they entered the alley. Alley running speeds were fastest for the rats
(in group 3) that received both primary and secondary punishment, followed
by those (in group 2) given 100% secondary punishment, then by those
given 33% secondary punishment and those "punished" with the random CS
(groups 2 and 5), and finally by those given regular extinction and

those "punished" with the novel CS (groups 4 and 6). Resistance to
extinction data mirrored these results, In addition, it was reported that
the rats given partial secondary punishment. (group 2) ran faster on CS

trials than on no-CS trials. Bender interpreted these results as
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as demonstrating the facilitating properties of secondary punishment
of an aversively motivated response and as thus extending the boundary
conditions of self-punitive locomotor behavior. In addition, further
support was provided for the conditioned-fear theory since putatiQely
fear-motivated extinction responding was enhanced by presentaiion of
fear-evoking stimuli.

Anson, Bender, and Melvin (1969) reported two studies in which
punishment occurred for a fixed temporal duration rather than in a
fixed location in the alley. In the first of these, rats given pun-
ished extinction with a fixed shock-zone length were compared to rats
given punished extinction with a fixed-duration shock. The apparatus
was a 4-ft alley with bi-level startbox and dissimilar goalbox.
Following 12 massed escape acquisition trials, one group of rats was
given regular extinction, a second was punished with shock confined to
the second and third 1-ft sections of the alley, and a third group was
punished with a fixed-duration shock of 0.4 sec that began as the rat
entered the second 1-ft of the alleyway. This value was based on the
average time that the first five rats in the fixed location group had
been exposed to fixed-location shock. Six of the rats in the regular
extinction group, 1 in the fixed-location group, and 3 in the fixed-
duration group met the extinction criterion of failing to enter the
goalbox within 60 sec during the 60 extinction trials. Full alley
speeds reflected these differences; fixed location rats were fastest,
fo]1owed by the fixed-duration rats which were only slightly slower,

and then the unpunished rats which were much slower.
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In the second experiment, rats were given massed avoidance train-
ing with an CS-US interval of 5 sec and a buzzer CS. When they had
completed 5 successive avoidances, half were extinguished without
shock and half were shocked on half the trials for 0.3 sec if they
entered the second 1 ft of the alley. The punished rats ran faster
on both shocked and non-shocked trials than did the unpunished rats,
and completed significantly more extinction trials. The punished rats'
speeds did not differ, however, between shock and no-shock trials.

Over the 70 extinction trials the punished rats' speeds increased in

the second 2-ft alley section on both punished and non-punished trials,
but remained relatively constant in the first 2-ft section on both

types of trial. To the authors these results indicated that the
punishment-produced suppression reported by Campbell et al. (1966)

was probably not a function of their use of a temporally controlled
punishment, but rather of some other characteristic of their experiment,
perhaps the interchangeable start-goal boxes. In addition, increasing
running speeds (over trials) reported during punished extinction by
many investigators (Melvin & Smith, 1967; Melvin & Stenmark, 1968;
Galvani, 1969) were probably not a function of progressively increasing
emotionality during massed-trial punished extinction because the effect
seemed to be specific to a certain section of the alley. Instead,

these increases were judged to be consistent with a modified conditioned-
fear interpretation if an additional assumption were made that fear
could be conditioned to certain spatial cues of the alleyway at or

near the area where shock was preéented during punished extinction.

Another possibility was a conditioned-fear interpretation incorporating
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the idea that preshock cues acquired fear-arousing properties throﬁgh
their forward pairing with shock. Exposure to these cues could
increase the rats' motivational levels, leading them to accelerate,
and thus to display higher running speeds in following segments.

In 1969 Martin published the first of several studies designed
to determine ways to stop self-punitive locomotor behavior. He argued
that the large body of literature supports the Mowrer-Brown conditioned~-
fear interpretation, and proposed, therefore, that manipulations which
reduced a rat's drive level should also serve to reduce its self-
punitive running. According to Martin, residual (post-shock) emotion-
ality is one factor which might contribute to an animal's motivational
level in a massed-trial experiment but which should dissipate with
the passage of time.

Martin trained rats to escape shock (1 ma) in an apparatus with a
1-ft white guillotine-doored startbox, white 4-ft alleyway, and black
1-ft goalbox. Following 32 massed (ITI 30 sec) escape trials, the
animals were randomly assigned to one of the four groups comprising
a 2 x 2 factorial design. One factor was punished vs. regular extinc-
tion and the other was delay vs. no-delay. Treatment of rats in the
delay groups was identical to that in the no-delay groups except that
the former were given an 18-min ITI between the 20th and 21st extinction
trials. All rats were run 100 trials or until they failed to enter
the goalbox within 60 sec on one trial. The nonpunished rats met the
extinction criterion in an average of about 12 trials, thus few ran
enough trials to receive the delay treatment. Of the punished rats,

those with the 18-min delay averaged about 40 extinction trials, while
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those with no delay averaged more than 70, These differences were
statistically significant. Running speed relationships followed those
of the trials-to-extinction data. These results supported Martin's
hypothesis that, in massed-trial self-punitive locomotor behavior
experiments, residual shock-produced emotionality which presumably
decreased during the 18-min "time-out"” for rats in the delay groups,
can be an important factor in the preservation of self-punitive running.
Beecroft and Fisher (1969) studied the effect of avoidable punish-
ment during the extinction of an avoidance response. They used the
typical 6-ft alleyway with bi-level startbox and dissimilar goalbox.
Rats were given massed (ITI 60 sec) avoidance training with an CS-US
interval of 3 sec until they made one successful avoidance. They were
then administered regular extinction trials, punished extinction trials
with shock in the last 2 ft of the alley, or punished extinction trials
with shock in the last 2 ft of the alley beginning 2 sec after the
start of each trial. All rats were run for 100 trials or until they
failed to enter the goalbox within 60 sec. Punished rats completed
more trials than unpunished rats, and those with delayed punishment
completed more trials than those with immediate punishment. Beecroft
noted that there are certain significant differences between the
avoidance training procedure and the delayed-punishment extinction
procedure. Only the former is known to support the acquisition of
a forward locomotor response; failure to run leads to the onset of
the US only in the avoidance procedure. In addition, the former
seems to be better able to maintain forward locomotor responding since

some rats given delayed punishment did extinguish in his experiment.
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It should be noted that the results of Beecroft's experiment are quite
consistent with the stimulus-similarity discrimination hypothesis.

The delayed-punishment rats would have experienced less change in
conditions from acquisition to extinction than rats with immediate
punishment.

Delude, in 1969, published a provocative article in which he
seriously questioned several of the procedures commonly used in self-
punitive experimenté and offered certain experimental data to support
his position. He noted that in typical experiments the extinction
criterion is failure to enter the goalbox, and the dependent variable
is trials to extinction and/or running speed over trials. These running
speed scores typically include “dummy" scores assigned rats for all
trials after the trial on which they “"extinguished." Delude proposed
that failure to enter the goalbox is an inappropriate extinction cri-
terion because the conditioned-fear interpretation relies on the rats'

fear of the startbox. Dependent measures based on alley speeds would

be biased in favor of the punished rats since their speeds would be

facilitated if measured in or after the shock zone. Measurements

dependent on speed prior to the shock zone could also be influenced by
the typical extinction criterion and‘“dummy“ score procedure since rats
which fail to enter the goalbox on one trial might possibly continue
to traverse the prepunishment zone on future trials, if given the
opportunity to do so. Delude suggested that an extinction criterion
based on preshock zone behavior, such as failure to leave the startbox,
would be most appropriate.

In an experiment designed to compare performance under two extinc-

tion criteria Delude gave rats massed (ITI 30 sec) escape-training
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trials in a black 4-ft alley with a 1-ft black guillotine-doored
startbox and 1-ft goalbox. The rats remained in the startbox for

3 sec prior to the beginning of each trial. Following acquisition,

one group received regular extinction trials, one group punished
extinction trials with shock in the 4-ft alley, and a third group

shock in the startbox and first 3 feet of the alley. The two groups

of interest were the regular and punished extinction groups. The
punished rats took significantly more trials than the unpunished rats
to reach the extinction criterion of failure to enter the goalbox
within 30 sec, but did not differ from unpunished rats in trials to
reach the extinction criterion of failure to leave the startbox within
30 sec. Although the punished animals ran faster on the last 10 trials
prior to reaching the goalbox extinction criterion than the unpunished
rats, no differences were found in startbox latencies for the 10 trials
prior to the rats' reaching the startbox extinction criterion. In
addition, he noted that on the trial on which each rat met the goalbox
extinction criterion the unpunished rats left the startbox faster than
the punished rats.

Delude interpreted these results as demonstrating both punishment-
produced facilitation and punishment-produced suppression, depending
upon the response measure employed. He proposed that dependent
measures based on a subject's latency or probability of leaving the
startbox would be most appropriate for these studies since such
measures would be more directly applicable to the conditioned-fear
interpretation. Such measures, however, demonstrate either no

differences between unpunished and punished rats, or poorer performance
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for the punished rats. He attributed the failure to attain even more
suppressive effects to the rat's failure to discriminate between
acquisition and extinction conditions, a cognitive discrimination
notion. One should note, of course, that the complete Mowrer-Brown
interpretation is more extensive than that addressed by Delude. It
includes reference to startbox fear, prepunishment fear, reinstatement
of tactual cues for running, possible shock-produced perseverative
emotionality, primary reinforcement by shock offset for running during
punished extinction, and secondary reinforcement upon entering the
dissimilar (and presumably less fear-arousing) goa]box. Delude's
emphasis on the rat's performance in the startbox alone would not séem
properly to address the entire Mowrer-Brown theory of self-punitive
behavior but does pose interesting questions and challenges to those
working in the area.

In 1969, Brown published a comprehensive review of the literature
on self-punitive locomotor behavior, including most of the published
studies in this area up through the middle of 1968. His review provided,
for the first time, a comprehensive discussion of self-punitive behavior
including both empirical studies addressing the multitude of factors
affecting such behavior, and the several theoretical developments
designed to explain it. In addition, he included a section in which he
provided a detai]éd list of factors thought to affect self-punitive
behavior. Because the summary presented in the introduction (above)
jndicated re1a£ionships thought to be important for the demonstration of
self-punitive responding (based on the research literature through 1974)

no attempt will be made to detail these variables at this time.
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Four papers in 1970 dealt with self-punitive locomotor behavior,
The first extended the species in which the phenomenon is known to
occur to include Mongolian Gerbils, the second dealt with added facil-
itation of extinction performance by a noxious noise presented con-
currently with shock during punished extinction, the third was concerned
with the effects on self-punitive behavior of the extinction of fear
to the startbox cues following acquisition training, and the fourth
dealt with the cognitive discrimination hypothesis.

In the first experiment Martin, Ragland, and Melvin (1970) gave
23-hr food deprived Mongolian Gerbils 35 shock-escape (1 ma) massed
(ITI of 30 sec) training trials in an apparatus with a 12-in. white
startbox, an 82-in. white alley, and a 12-in. black goalbox. The
startbox, alley and goalbox were separated by guillotine doors,
Following acquisition, half of the gerbils received regular extinction
trials while the other half received punished extinction trials with
‘shock in the first 13 in. of the alleyway. The gerbils were run for
100 trials or until they failed to reach the goaibox within 60 sec.
Punished gerbils completed, on the average, about 50 extinction trials,
whereas unpunished gerbils averaged about 22. Full alley running speeds
reflected this relation also. Martin et al. suggested that better
performance might have been obtained had the "rat" alley they used been
shortened and more in proportion to the gerbil's smaller size, and had
a depilatory been used to remove the hair from the gerbil's feet.

In the second study, Rollins and Melvin (1970) trained rats to
escape 50-v shock in a 4-ft alleyway with bi-level startbox and dis-

similar goalbox. Immediately following massed escape training (171
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about 60 sec) one group of rats was given regular extinction trials,
one group punished extinction trials with shock in the first 2 ft of
the alley, and a third group a shock + noise treatment. Animals in

the latter group were given 15 normal punished extinction trials.
Thereafter, in addition to shock in the first 2 ft of the alley, a
noxious 101 dB noise began if the rat entered the alley, and terminated
0.40 sec later. All rats were run 60 trials or until they failed to
enter the goalbox within 60 sec. Subjects in both punished groups ran
significantly more trials and at higher speeds than the unpunished rats.
While the punished groups did not differ on the first 15 extinction
trials (on which the groups received identical no-noise treatment)

the alley speeds of rats punished with shock and noise were significantly
higher on the following trials than those of the shock-punished rats.
Rol1lins and Melvin noted that these results were related to those of
studies demonstrating cross-modal facilitation effects (Melvin -&
Martin, 1966) and also appeared to be Tike those of studies where
increases in punishment intensities led to increased running speeds
during punished extinction. Extinction conditions for rats in the shock
+ noise group were more unlike acquisition conditions than extinction
cdnditions for those in the group punished with shock alone. One might
have expected from a stimulus-similarity hypothesis, therefore, that
the former group would do less well than the latter. Their results,
however, were in the opposite direction, and would support inter-
pretations such as the Mowrer-Brown theory, which include such factors

as drive increments due to the presentation of external stimuli.
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In the third study 0'Neil, Skeen, and Ryan (1970) directly
addressed the conditioned fear portion of the Mowrer-Brown inter-
pretation of self-punitive locomotor behavior. Following 20 spaced
(ITI 9-11 min) escape trials in a 4-ft alley with bi-level startbox
and dissimilar goalbox the rats were assigned to one of the six groups
of a 2 x 3 factorial design. One factor was punished vs. reguiar
extinction whereas the other was number of fear extinction trials in
the startbox. For one set of rats the first 16 extinction trials
were fear extinction trials on which they were confined to the start-
box for 30 sec after which they were released and allowed to traverse
the alleyway and enter the goalbox. For a second set the first 8 trials
were confinement trials, for the third set no confinement trials were
given. For animals in the punished groups shock was present in the
first 1 ft of the alleyway on the confinement and later extinction
trials. A1l rats were run until they failed to enter the goalbox in
60 sec or completed 84 extinction trials following their confinement
treatment. The rats which received no fear-extinction trials both
ran and left the startbox faster than those that had received the
confinement trials. Those confined for 8 trials ran faster than those
confined for 16 trials but left the startbox more slowly. Punished
rats ran faster than nonpunished rats in all groups, and punished
rats in the 0- and 8-sec groups left the startbox faster than nonpun-
ished controls. Of those confined for 16 trials, rats extinguished
with shock left the startbox more slowly than those given no-shock
extinction. Although the main effects in each instance were sig-

nificant, follow-up tests for the individual comparisons were not



206

reported. The authors indicated that their results were in agreement
with the conditioned-fear portion of the Mowrer-Brown hypothesis since
procedures thought to lead to the extinction of fear to the startbox
cues reduced performance for all groups, and appeared to decrease self-
punitive behavior for the punished animals.

Brown (1970) performed two studies dealing with the notion that
rats run self-punitively because they fail to discriminate between
the non-electrified preshock regions of the alley and the electrified
areas (Mowrer, 1960; Delude, 1969). In his first experiment he gave
his rats 21 shaping and escape (40-55 v) trials in a 6-ft gray runway
with gray bi-level startbox and black goalbox. Ten spaced (ITI 8 min)
trials were given each day except on the first extinction day on which
one "booster" escape trial preceded the extinction trial. During
extinction, half of the subjects were not punished and half encountered
shock in the middie 2-ft section of the alley. For half the rats in
each of these groups the color of the alley walls remained unchanged.
For the other half, those in the "cue" groups, the walls of the middle
2-ft section were covered with black-and white-striped panels. The
rats were run until they completed 60 extinction trials or until they
failed to enter the goalbox within 60 sec. The typical punishment-
produced facilitation effect was demonstrated; punished rats ran
faster than nonpunished rats in the shock and postshock segments.
Although punished rats in the cue group ran faster in the shock segment
than punished rats in the group without the cue, the difference was

not reliable.
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In a second experiment similar procedures were used except that
the type of cue provided to mark off the middle section of the alley
was changed. During extinction, rather than having black- and white-
striped walls in the middle 2-ft segment, Masonite flooring was placed
over the grid floor in the startbox, and in the first and third sections
of the alley. The middle 2-ft grid section remained uncovered. Again
punished rats ran faster than nonpunished controls, this time in the
preshock first segment, as well as in the shock and postshock segments.
The punished rats with the cue ran faster than those without the cue,
an effect which approached significance (.10 < p ¢ .05). Brown inter-
preted these results as being in contradiction to a theory stressing
the ability of an organism to determine the location of shock during
punished extinction because rats provided with cues to the location
of the shock-zone did not run slower than those without the cue. In
addition, he noted that there is no commonly accepted criterion for
determining whether a rat has indeed discriminated the shock zone,
other than that the rat extinguishes, the result that a cognitive dis-
crimination hypothesis purports to explain. He pointed out that rats
in the punishment-cue group sometimes stopped just in front of the
shock zone, and then leaped forward over a portion of the exposed grid.
Despite their seeming "discrimination" of the shock zone location,
however, punished-cue rats had faster middle section speed scores than
punished rats without the cue, and ran faster at the end of extinction
than at the beginning. Such a result hardly seems consistent with a

cognitive discrimination hypothesis.
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In 1971 Brown, Beier, and Lewis published a paper which was an
extension of the Brown (1970) studies. Their procedure and apparatus
were very similar to those used by Brown (1970) in his second experi-
ment. Like Brown, they trained rats to escape shock and then instituted
punished or nonpunished extinction conditions, with or without the
black Masonite flooring to make the middle 2-ft segment more salient.
In this experiment, however, careful note was made of the rats making
forward leaps of 15 cm or more which began in the preshock segment of
the alley. This was then used as an indication of the extent to which
a rat "discriminated" the location of the shock-segment. = They found
the typical results; the unpunished rats ran slower than the punished
rats in all segments. In this experiment, however, the punished rats
with cues ran slower than punished rats without cues, in the first
segment, but did not differ from punished rats without cues in the
second or third segment. Whereas 34 of the 40 rats in the cue groups
made at least one leap of 15 cm or more in the preshock segment, only
1 of the 37 rats in the groups without the cue did so. In addition, of
the rats given the cue, the median number of such leaps on the first
three days of extinction was 6.5 for the punished rats, and 1.5 for
nonpunished rats. Brown et al. interpreted these results as being
incompatible with a cognitive discrimination hypothesis, provided the
rats' leaping behavior prior to the shock zone could be used as an
independent determinant that the rats discriminated the location of
the shock. While punished rats which received the cue to the shock
location would seem to have clearly discriminated its location, as

evidencéd by their forward leaping behavior, they ran significantly
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faster toward, over, and after leaving the electrified middle segment
than nonpunished rats. Such results fail to support a cognitive
discrimination hypothesis which holds that punished rats run in self-
punitive locomotor behavior experiments because they are unable to
distinguish the presence or absence of shock in different portions

of the alleyway.

Siegal, Melvin, and Wagner (1971) reported an experiment addressing
Delude’s (1969) comments on the use of dependent measures and extinction
criteria based on prepunishment behavior. In their investigation,
two groups of rats were given massed (ITI 45 sec) escape training and
extinction in a 4-ft white alley with bi-level startbox and black
goalbox. Half of the animals were not shocked during extinction; the
other half were punished in the second 1 ft of the alley on 2/3rds
of the extinction trials. All rats were run for 75 trials or until

they failed to leave the prepunishment section of the alley within 30

sec. Punished subjects ran faster than nonpunished controls on the
third of the extinction trials on which no shock was present in the
alley, and, over all trials, in the prepunishment sections of the alley.
In addition, reliably more nonpunished rats met the extinction criterion
than punished rats. Siegel et al., were thus able to demonstrate the
facilitative effect of punishment using dependent measures and an
extinction criterion which would not have been directly affected by any
dynamogenic effects of shock. Apparently, demonstrations of the facil-
itating effects of shock are not limited to the conditions to which
Delude objected and which are commonly employed in self-punitive

behavior experiments.
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In the same year Babb and Hom (1971) reported a study in which

goal shock during extinction facilitated locomotor behavior acquired
under three different training regimens. Initially, rats were given
either escape, partial-avoidance (with a 1 sec CS-US interval), or
avoidance training (with a 3 sec CS-US interval) in a 4-ft gray alley-
way with 1-ft gray startbox, and 1-ft gray goalbox. Following five
spaced (ITI 6 min) acquisition trials per day for six days, extinction
conditions were implemented. Half of the animals in each group were
not shocked, while the other half were given 0.5-sec, 1.0 ma shocks

as they entered the goalbox. On each trial a 78-dB buzzer was turned
on as the startbox guillotine door was raised and ceased as the goalbox
guillotine door was lowered. Rats were run until they failed, on three
successive trials on the same day, to leave the startbox within 60 sec
and to leave the alleyway within 180 sec. During extinction there
were no differences in startbox latencies between escape-trained
punished and nonpunished rats. The avoidance-trained punished rats
left the startbox faster than the unpunished rats while unpunished
subjects trained with partial-avoidance left the startbox faster than

their punished counterparts. Full alley running speeds were also reported

Punished rats in both the escape and avoidance groups ran faster than
their nonpunished counterparts, but punished and nonpunished partial-
avoidance rats did not differ. There were no differences in terms of
trials to extinction. The authors indicated that these results were
in agreement with Bender and Melvin's (1967) study of self-punitive
behavior following escape and avoidance training, but inconsistent |
with that of Beecroft and Brown (1967). As previously mentioned,
however, interpretation of the findings of the latter study is

difficult since there were no nonpunished control groups. Babb and
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Hom also noted that the results of their experiment were relevant to
Delude's (1969) comments on self-punitive locomotor behavior because
they demonstrated the facilitating effect of punishment in both the
startbox and alley, both of which were prepunishment measures, and used
a procedure which reduced any possible bias provided by choice of
extinction criterion. Their resuits, however, were in agreement with

an extended conditioned-fear theory. Because goal punishment immediately
followed exposure to startbox and alleyway cues, because the goalbox

was the same color as the alley and startbox, and because the explicit
CS overlapped the onset of the punishing shock, the cues of the startbox
and alley cues, as well as the explicit CS, should have acquired fear-
arousing properties. Such cues could motivate, and by their offset
reinforce, forward locomotion. Because the shock duration was so brief,
the rats may have still been moving forward into the goalbox when the
shock ceased. Thus, forward locomotion could have‘been primarily rein-
forced by shock offset. In addition, since the rats were allowed to
remain in the goalbox for 29.5 sec following the offset of shock, they
would have been exposed to a long period of safety in the goalbox
following each trial.

In 1971 Dreyer and Renner published an interesting paper in which
they championed a cognitive discrimination or “confusion" interpretation
of self-punitive behavior. They suggested that the cognitive discrim-
ination hypotﬁesis could prove viable in spite of the experiments in
which better performance was demonstrated by rats havfng greater change
from acquisition to extinction conditions than by those with smaller

change (Melvin, 1964; Martin & Melvin, 1966). Brown's (1970)
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experiments, and that of Brown, Beier, and Lewis (1971) were not
available to Dryer and Renner at the time they wrote their paper.
They suggested that only those changes which affect a discrimination
between acquisition and extinction conditions are important. They
inferred from the extinction of the punished rats that they finally
discriminated that there was no longer shock in the startbox, and that
rats that have not extinguished have not made this discrimination.
In addition, they rejected Brown's extension of self-punitive animal
data to human masochism (Brown, 1965). They stated that Brown's
suggestion that punished rats choose to run from the “safe" startbox
into shock, and then to the goalbox, was incorrect because these rats
might not "know" that shock is no longer present in the startbox.
To make statements about an organism's choice one must know something
of the organism's expectencies and preferences. Since there is no
easy way to know whether a choice exists for the rat, in leaving the
startbox, they suggested that Brown's interpretation is no less circuiar
than the position which holds that rats which continue to demonstrate
self-punitive behavior have not discriminated between shocked and non-
shocked portions of the alley. Although this may well be correct, it
should certainly be noted that the concept of choice is neither central
to nor necessary for the Mowrer-Brown interpretation of self-punitive
behavior. The concept of discrimination, however, is central to the
cognitive discrimination hypothesis.

In support of their views they reported an experiment which, they
suggested, offered a human analogue of the ahima] research. The human

subjects were given escape training in which pulsating shock immediately
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followed a 0.5 sec buzzer. The subject could turn off the shock by
pressing a telegraph key 180 times. Every 20 presses would advance

a counter by 1. The shock began with the counter ét 1 and ceased

when the counter reached 10, After five such acquisition trials half

of the subjects were assigned to a nonshock regular extinction group
while the other half were assigned to a punished extinction group.

For the punished subjects, no shock was presented unless they pressed

the key once following the onset of the buzzer. If they did so they
could escape shock by pressing the key 179 more times. Any subjects

who had not extinguished by the end of five trials were told that
pressing the key turned on the shock, and then given an additional

trial. Their results indicated that punished subjects pressed the

key more rapidly during extinction than did the nonpunished subjects.
Speed of pressing was reduced markedly on the sixth trial, however, the
trial after the subjects were told of the contingencies in effect during
extinction. Only one punished subject continued to press. Dreyer and
Renner suggested that their results were quite similar to those of the
animal studies and demonstrated that the concepts of choice, preference,
and masochism may be inappropriate when used in conjunction with self-
punitive locomotor behavior animal studies since nonresponse, or failure
to run, does not exist as a viable (known) alternative for punished rats,
They concluded that there is no need to cast the cognitive discrimination
hypothesis and Mowrer-Brown hypothesis as competing and mutua11y exclusive
explanations. Instead, they said that these interprétatidns are comple-
mentary in that the cognitive discrimination hypothesis suggests that

rats are fearful in the startbox since they haven't learned to discriminatg
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the difference between the safe startbox and the alleyway where shock

is present. To argue that the self-punitive locomotor behavior para-

digm provides a subhuman analogue to human masochism, however, it

would be necessary to show that for punished rats running to shock

is preferred over some alternative, but that unpunished rats are

indifferent to that alternative, or have some other preferred alternative.

They concluded with the statement that such a demonstration seems unlikely.
Dreyer and Renner's suggestions and demonstration are difficult to

reconcile with the studies by Brown (1970) and Brown, Beier, and Lewis

(1971) in which attempts were made to facilitate rats' discrimination of

the shocks' location. All three of these experimenté failed to show any

suppressive effect of punishment; in all cases shock led to facilitation

or extinction performance, and in one case led to facilitation which was

greater for the punished-cue than punished-no cue groups. These results

are also inconsistent with a conditioned=fear interpretation stressing

simultaneous conditioning of fear to the cues of the shock segment.

Setting off the shock zone from the rest of the alley would have had

the effect of making the cues of the shock zone more dissimilar to

those of the prepunishment area than were the cues of the unmodified

shock zone. Less fear, then, would be expected to generalize from the

cues of the shock zone to those of the startbox, by the laws of stimulus

generalization. An alternative interpretation would stress forward

rather than simultaneous fear conditioning. When shock appears in

the second segment of an alley it may not be the cues of that segment

to which fear is conditioned with the greatest strength, but instead

to the cues of the prepunishment sections. This latter interpretation
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would be consistent with the results of the distinctive shock-zone
..experiments.

In 1971 Melvin provided an updated review of the literature on
self-punitive locomotor behavior and incorporated experiments demon-
strating other types of vicious-circle behavior (bar pressing and chain
pulling, etc.). A]though'his review of the locomotor behavior literature
was not as detailed as Brown's, his work marked the first time that the
many different types of experimentally-produced vicious-circle behavior
had received detailed consideration in the same review. In addition,
he added some interesting insights into the interpretation of the shock-
zone location studies. His comments, and suggested improvements to
the conditioned-fear theory, are discussed above in the summary of
current theories of self-punitive behavior.

In 1972, Crowell, Brown, and Lewis published a study of self-
punitive behavior using a successiQe discrimination procedure; one
stimulus was presented on punished extinction trials, and another on
regular extinction trials. Their animals were first given escape
training in the 6-ft alley with bi-level startbox and dissimilar goalbox
commonly used by Brown and his associates. Extinction trials followed
10 shaping, 10 escape, and one "booster" escape trial. Ten extinction
trials were administered each day to each rat until 100 trials had been
completed or until a rat failed to enter the goalbox within 60 sec.

On each extinction trial a tone began 10 sec prior to the rat's being
dropped from the upper level of the startbox to its lower level, and
terminated when the rat left the second 2-ft section of the alley.

One frequency was presented on the half of the trials on which shock
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was present in the alley, while a second frequency was presented on
trials when no shock was present., Starting speeds, and running speeds
in each of the three 2-ft segments of the alley, were significantly
higher on shock than non-shock trials, thus demonstrating the self-
punitive locomotor behavior effect using the within-subjects design.
Since the animals behaved differentially to the two stimuli, and ran
faster into the shocked region from the nonshock first section and
startbox during presentations of the tone signalling the presence of
the shock, Crowell, et al., argued that the rats were discriminating
between shock and nonshock trials. Despite this “"discrimination®

they behaved “irrationally," and continued to run through the electri-
fied middle alley segment for many trials. Although a nonpunished
group was not provided, such a group might have been useful. Crowell
et al. might then have demonstrated that their punished rats ran

~ faster and/or for more trials than rats which received the tone
presentations but were not shocked on any trials.

Delude (1973, 1974) and Delprato and Meltzer (1974) have recently
reported experiments in which drop-starting and guillotine-door starting
procedures were compared. Rats run with drop-starting procedures were
dropped from the upper to the lower compartment of a bi-level startbox
at the beginning of a trial. Those given trials with the guillotine-
door procedure, on the other hand, were placed into a startbox separated
from the alley by a guillotine-door, which was raised when the trial
began. In three experiments in which these procedures were compared,
punished rats extinguished with the drop-start procedure demonstrated

typical punishment-produced response facilitation. Those extinguished
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with the guillotine-door procedure, however, either performed no
differently from unpunished controls or displayed suppression of
performance. A detailed discussion of these experiments has been
presented above.

Walker, Williams, and Martin (1974) recently published a study
dealing with the effects of "social interaction" on self-punitive
behavior. In this study the authors explored the effects of the
presence of a second rat in the alleyway during punished extinction.
They suggested that the presence of the second rat might keduce self-
punitive responding since such behavior is assumed to be fear-motivated.
Latane (1968) and Latane and Glass (1969) demonstrated that the presence
of another rat would reduce the amount of fear (freezing) shown by rats
in a putatively fear-arousing situation (a strange place).

A portion of Walker et al.'s rats were given massed (ITI 30 sec)
acquisition escape trials in a white 4-ft alley with a 1-ft white
startbox and 1-ft black goalbox. Others received no acquisition trials.
During extinction the rats were assigned to one of four groups. Rats
in the first group encountered no shock in the alley while those in the
second group encountered shock in the last 18 in. Rats in the third
group, unlike those in the first two groups, were extinguished in pairs.
Both rats in the pair had previously received escape training, and
during extinction, encountered shock in the alley. Those 1in the fourth
group were also run in pairs and received punished extinction trials.
One of the rats in each pair, however, had not been given escape

training.
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The usual self-punitive effect was demonstrated; nonpunished rats
ran significantly fewer trials during extinction than punished rats.
In additidn, the rats which were run in pairs ran significantly fewer
trials than those run alone. The most important finding, however,
was that the rats in the third group, which had both been'given escape
training, demonstrated significantly better extinction performance
than those in the fourth‘group, where one rat in each pair was naive.

Because the comparison of the performance of rats in the third
and fourth groups would not be confounded by differential stimulus
generalization decrement due to the presence of the second rat in
the alley, differences between the performance of rats in those two
groups must be attributed to the difference in training received by
rats in the two groups. Walker et al. interpreted their results as
being due to the gregarious tendency of rats. Rats in the fourth
group, which had been given escape training,would have been in a
conflict situation during extinction. Tendencies to leave the startbox
and alley quickly would have been in competition with the tendency to
remain in the startbox or explore the alley with the naive rat. Of
course, the physical impediment to forward locomotioh offered by the
naive rats' blocking the alley on some trials might also have accounted
for these results. The authors interpreted the reduced performance of
the escape-trained punished pair, compared to the punished rats run
singly, as due to the decremented emotionality of the former rats as
well as to their natural gregarious and investigatory behavior.

It should also be noted that the comparison of the punished rats run

together to the nonpunished rats run singly would indicate that



219

punishment suppresses behavior. Such a comparison would nof be
justified, however. Appropriate comparison groups, similar to the third
and fourth groups, but unpunished, were not included in the design.

We cannot, therefore, say with any certainty what would be the effect
of punishment during extinction of the locomotor performance of pairs
of rats.

Klare reported (1974) a study in which he investigated the effects
of postshock emotionality upon self-punitive behavior. In addition, he
obtained an independent measure of fear during both acquisition and
extinction by recording activity levels in the upperllevel of his bi-
level starting chamber. He utilized a 2 x 2 x 2 x trials design.

One factor was the presence or absence of shock in the middle section
of the alley during extinction while the second was the administration
of a short shock either prior to (preshock) or after (postshock) the
one trial given each day. The third factor was the presence or absence
of shock in the startbox and alley during acquisition, i.e. escape
training vs. no-shock exploration trials. Acquisition and extinction
trials were administered in a 6-ft alley with gray bi-level startbox
and black goalbox. The pre- or post-trial shocks were given in a
distinctive circular or triangular chamber, in an appropriately counter-
balanced manner. During both acquisition and extinction each rat was
placed into the pre-trial chamber for 95 sec. If the rat was in one
of the preshock groups a 2-sec shock was administered 50-70 sec after
the rat had been placed into the chamber. Ninety-fivé sec later the
rat was removed from the pre-trial chamber and placed into the upper

chamber of the bi-level startbox for 15 sec. After 10 sec, a buzzer CS
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(9 dB above background) began; 5 sec later the trapdoor-floor of the
upper compartment was released, dropping the rat into the lower start-
box to begin the single trial of the day. After each trial each rat
remained in the goalbox 20 sec. If a rat failed to enter the goalbox
within 60 sec it was removed from the alley and placed in the goalbox
for 20 sec. Immediately after removal from the goalbox each rat was
put into the post-trial chamber for 95 sec’where it received a 2-sec
shock if assigned to one of the postshock groups. Each rat recéived
15 acquisition trials and 30 extinction trials.

During acquisition, the escape-trained groups did not differ in
either full-alley speed or upper startbox activity. Escape-trained
rats, however, were significantly less active than rats given
exploration-only trials. During extinction the escape-trained rats
again had reliably lower activity levels than rats given only explor-
ation trials. Of the escape-trained rats those given punished extinction
trials had lower activity levels than those given regular extinction
trials. The inverse was trug of these rats' running speeds;
punished rats ran faster than nonpunished rats. In addition, punished,
preshocked rats raﬁ slower than punished, postshocked rats. Finally,
the startbox latencies and first segment running speeds were lower for
escape-trained punished rats than escape-trained nonpunished rats on
initial extinction trials but higher on later trials. Klare argued
that he had demonstrated the typical self—punitive phenomenon using a
design in which the possible motivating (and therefore confounding)
effects of postshock emotionality were controlled. In addition. using
an independent measure of fear (freezing) he supported a major contention
of the Mowrer-Brown theory of self-punitive behavior, that punished

animals are more fearful in the startbox than those that are not punished.
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Finally, he demonstrated that shock presented a short time prior to
an extinction trial, and presumably capable of arousing postshock
emotionality, hindered rather than facilitated running during extinction.
He also cited data to counter the possible argument that decreased
activity was due to the rats' learning a crouching response in prepar-
ation for the release of the trapdoor-floor; the activity levels
increased rather than decreased during the 15 sec the rats spent in
the startbox.

Kruger (1974) reported an experiment similar to those of Melvin
and Stenmark (1968) and Galvani (1969). Rats were given fear con-
ditioning trials followed by regular or punished extinction trials.
Kruger used a 4-ft gray alley with gray bi-level startbox and black
goalbox. He géve 10 buzzer-shock pairings to three groups and 10
buzzer alone presentations to a fourth group. The shock intensities
were 40, 53, or 70 v, for members of the first, second, and third
groups, respectively. The CS-US interval was 6 seé whereas the ITI
averaged 60 sec. These four pre-extinction treatments were combined
factorially with four extinction-trial treatments. On extinction trials,
given at an ITI of 60 sec, some animals encountered no shock while
others encounteréd shock of 40, 53, or 70 v in the third and fourth foot
of the alley, Extinction trials were administered until 60 trials were
completed or until the animal failed to enter the goalbox within 60 sec.

Both the number of extinction trials completed and prepunishment
running speed were found to be a function of the intensity of the shock
on fear conditioning trials, but not on punishment trials. Punishment-

produced facilitation was observed, however, in terms of shock-segment
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running speeds. Kruger suggested that his results offered some support
for a conditioned-fear interpretation of self-punitive locomotor
behavior because extinction performance was positively related to the
intensity of the US for fear conditioning. Further, his demonstration
of self-punitive behavior (in terms of shock segment speeds) suggested
that the self-punitive effect need not be 1imited to previously learned
responses.

Finally, Cunningham, Brown, and Roberts (1975), in an unpublished
study, manipulated confinement time in the upper compartment of a bi-
level startbox before each trial, and goalbox confinement time after
each trial, in a 2 x 2 x 2 x trials factorial design. In both the upper
holding compartment and goalbox the short confinement durations were
5 sec and the long confinement durations were 60 sec. Each rat was
handled the same number of times, twice, and at the same time before
each trial, 60 sec and 5 sec, regardless of its group assignment.

Thus, associativeemotivational properties of the handling procedure
were equated between groups. The apparatus was a 6-ft long gray alley
with a gray bi-level startbox and black and white checkered goalbox.
A1l animals were given 12 shock escape trials (40-60 v), one per day.
One of the four possible combinations of pretrial confinement time and
goalbox confinement time was used on each fria]. At the end of acqui-
sition each rat had been run three trials with each of the four com-
binations. The rats were then assigned to one of the four treatment
groups and given all extinction trials with one of the four possible
combinations of pretrial and goalbox time. Half of the subjects in

each of these treatment groups were given nonpunished extinction trials
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while the other half were given punished extinction trials on which
they encountered shock (50 v) in the middle segment of the alley.
A1l rats were run for 30 trials, 1 per day, or unt11 they failed to
enter the goalbox within 60 sec on 2 consecutive trials.

Prepunishment speeds were greater for punished than nonpunished
animals in the 5-sec pretrial-confined groups, but nonpunished controls
were faster than punished rats in the 60-sec pretrial-confined groups.
Goalbox confinement time did not prove to be a significant determinant
of prepunishment behavior. Trials to extinction data were not analyzed.

The authors interpreted their results as offering support for the
conditioned-fear interpretation of self-punitive behavior because a
manipulation assumed to lead to the extinction of fear, long upper

~holding area confinement, reduced extinction performance, in general,
and Ted to punishment-produced suppression of extinction responding.
Shorter pretrial confinements, on the other hand, would limit extinction
of fear, and permit relatively strong extinction performance and punish-
ment-produced facilitation, both of which were noted in their experiment.
Little evidence was obtained, however, to support the notion that dur-

ation of fear reduction in the goalbox is an important factor in

determining the effect of punishment on extinction behavior,
A general summary of the empirical evidence for self-punitive
locomotor behavior, as well as a discussion of the theories espoused

to explain these data’is provided in the Introduction beginning on

Do T
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" APPENDIX B

Mean starting scores (multiplied by 10) and mean running speeds

(in cm/sec) averaged over the four trials each day for each subject

in each group with each extinction criterion in every experiment.
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9:2

23e7
260

le2

645

8el

149
747

95

MEAN STARTING SCORES OF 1=-SEC

SUBJECTS GIVEN CONTROLLED HANDLING

1744
3¢2
207

2860

5.8

8.8

EXTINCTION DAY

A
1049
0«7
1241
2008
13.0
047
o4
9¢2

9.2

5
1545

0.7

8.8

6.8

EXTINCTION DAY

4

1040
067

100

)
13.2

3.1

0.7

2545

Da7

Ne?

1263

1.2

11e9
Qa7
Oe7

f1e2

8.7

226

33
0e¢7
1700

10.8

07
1.5
07
Qe7
O0e¢?7
O0e7
0e7
0e7

10.2



EXPERIMENT 1

GOALBOX
CRITERION

NONPUNISHED
SUBJECT

1
e
3

PUNISHED
SUBJECT

1
e

3

29.8

3.6

846
10.8

367

1e2
403
CGe?7

3eé

170

14.6

Ce?7

De7
07

227

MEAN STARTING SCORES OF -16-SEC SUBJECTS

GIVEN MODIFIED CONVENTIONAL HANDLING

EXTINCTION DAY

3 4
609 6ok
0a7 0e7
Oe7 0e7

36e2 1649
400 bok
6s1 0e7
Ce8 07

1240 bal
0¢7 0s7

5

EXTINCTION DAY

3 4
0e¢7 0«7
le8 0.7

180 3e0
Oe7 De?
Qo7 07
07 0.7
0e7 0e7
07 07
07 07

5

a7
0e7
6ol
0.7
0e?7
0«7
07
0e¢?7

0.7

9 &
07
Qa7
D67
De?7

Va7

De?

0e¢7

0.7
0.7

0s7

Qe?7
Oe?

0?7



EXPERIMENT 1|

GOALBOX
CRITERION

NONPUNISHED
SUBJECT

-,
a

3

PUNISHED
SUBJECT

1
e

3

i

13.7
1647

68
i8e1
10.3

1563

9.8

MEAN STARTING SCORES.OF 14-SEC
SUBJECTS GIVEN CONTROLLED HANDLING

EXTINCTION DAY

2 3 b 5 6 7

3.3 746 Ne? Q7 067 07
S¢2 133 1247 49 1641 1044
15+s1 1160 1C 0¢7 067 067
7o 8¢3 1245 6ol 0a7 0e7
190 18¢3 2442 2246 1649 0.7
12:5 1048 73 0¢7 Ve?7 047
1éo4 1e4 0s7 067 Oe7 0.7

Oe7 Oe7 0e7 0e7 07 07

EXTINCTION DAY
2 3 &4 - é 7

7¢6 20:8 147 8e¢7 07 0.7
194 40l Oe? 07 0e7 0e¢7
07 Ce? D67 0e¢7 067 0s7
10¢9 15¢2 12¢8 12¢3 1249 el
8.2 0?7 047 0e7 047 0¢7
23+4 1849 19.1 047 007 0.7
0.9 Oe7 07 0.7 Qe7 07
0e¢7 0e¢?7 067 0.7 0e?7 0.7

0.7 0e7 0s7 = 047 00?7 0.7

228



EXPERIMENT 1

GOALBOX
CRITERION

NONPUNISHED
SUBJECT

e
3

PUNISHED
SUBJECT
b}

e

229

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF 1-SEC
SUBJECTS GIVEN MODIFIED-CONVENTIONAL HANDLING

4«80
64¢0

118.0

970
9840
409
10860
2940
460
5640
11840

10060

2

28¢0 1840
7640 91,0
260 4ol
4o () 4o

146.0 109,0
1120 9240

13340 2060

350 2400
65760 500
2

90e¢0 10840

i18+0 6140

490 LXYs!
1240 by
440 440
93+0 1910
440 440

1320 120+0C

10240 10600

EXTINCTION DAY
4 5
beU 40

51.0 &yil
440 G0
490 0

3140 1740

510 B850
bol bol

29:0 2240
420 490

EXTINCTION DAY
& 5

1330 11040
bod 4ot}
400 40
4o LERY:
be0 4ot

62sU 2840
440 4G

132840 14140

11540 118.0

4
100

430

12540

e 0

%0

8

14260

440

14040 153+0 128+0

1190 1990 12140



EXPERIMENT 1

GOALBOX
CRITERION

NONPUNISHED
SUBJECT
i
&

3

PUNISHED
SUBJECT
i

2

b

1110

1C8.0
€640
920
460
1410
103.0

£§940

1460
10540
10740
9240
1940
1830
86+0
13940

10400

230

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF
1-SEC SUBJECTS GIVEN CONTROLLED HANDLING

B 3
104¢0 10200
B¢y 15
62¢0 B88.0
6460 3840
9560 4140
4e0 b0
13840 12440G
63:0 2400
93:0 970
2 3
9240 1270
B6s0 13340
400 4 (2
910 8440
150 440

1820 183940
1210 88+C
14360 13640

12240 120G

EXTINCTION DAY

&
99.0

50
6060

b0 U

5

8300
00
6ot}
3240
440
bo U
S6¢ls

3060

4¢0 440 ol
640 440 4G
bs() 40 460
s 0 4,0 400'
35¢0 1740 3900‘

2140 2240 40

EXTINCTION DAY

4
14340
1310
4¢0
760l
4ot
1720
13940
440

910

5
138.u

13140

6 7 8
10940 11640 1440
122.0 6540 10540

400 400 400

7940 1740 1840

400 4eQ kO
16840 4.0 Y Ye)
15940 167.0 440

boy 460 l4-0

11340 12360 13040



231

EXPERIMENT 1 MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF 16-SEC
SUBJECTS GIVEN MODIFIED-CONVENTIONAL HANDLING
GOALBOX
CRITERION
EXTINCTION DAY
NONPUNISHED 1 2 3 o 5 é 7 8
SUBJECT
1 B5:0 40:0 2240 1740 8.( 540 4,0 e
2 140 7:0 400 4s () 450 o) 440 4o
3 2040 40 40( 40 40 Yo 4,0 440
& 430 2440 150 230 2040 4e0) 4460 40
5 115¢0 B7¢0 2lsC 13¢0 1040 460 40 4o
6 780 180 1300 440 4o 0) e 460 460
7 9340 28.0 440 440 440 4,0 4,0 (s
8 7000 3840 2240 940 4ol 440 440 420
9 9940 600 440 440 $40 440 4,0 440
EXTINCTION DAY

PUNISHED 1 2 3 4 5 3 7 8

SUBJECT
1 T80 4400 4¢0 400 bau) be) 4.0 450
2 E7:0 5140 5.0 400 440 440 4,0 40
3 12400 13460 143¢0C 1855¢0 15260 13560 16560 11600
4 3540 4o 0 4eO 460 40 440 4,0 440
5 3060 400 4 440 440 40 4,0 4+0
6 60:0 440 440 boU 441 450 40 4320
7 2640 440 440 4,0 4o 490 440 46 Q
8 260 4e0 &4 (0 bol 440 40 4.0 40

9 2610 440 b "yP) 4o (1 o0 & Q 40



232

EXPERIMENT 1 MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF
16-SEC SUBJECTS GIVEN CONTROLLED RANDLING
GOALBOX
CRITERION
EXTINCTION DAY
NONPUNISHED 1 2 4 5 7 8
SUBJECT
1 E7¢C 4240 5340 4,0 iy Q 4,0 4,0 be0
e g8.0 72.0 48.0 28.0 R£3:0 210 412:0 21:0
3 6940 140 1240 460 40 ) i6Q 4,0 beQ
& 8140 2740 40.0C 270 2640 400 460 440
5 1180 1090 5760 LipaO 32+s0 2340 400 be
6 14¢0 B8e¢0 3860 256U 4o 400 460 b0
7 100 160 400 440 45 () o) 4,0 430
8 440 440 460 440 4.0 400 440 440
9 . 3340 %40 %40 440 400 4,0 440 4s 0
EXTINCTION DAY

PUNISHED 1 2 3 4 5 6 7 8

SUBJECT
1 75¢0 10240 9440 92,0 Bgel 4¢0 4.0 40
2 470 4740 190 4O bo0 440 440 440
3 3040 450 460 440 boi) 440 4,0 400
4 91+0 970 1220 7340 11646460 12B60 3940 o)
5 5660 3860 440 . 440 44 %0 4,0 beC
6 8700 1010 11060 £Ba0 400 b0 4,0 400
7 43¢0 60 4o 440 4o 40 4,0 490
g 2740 490 440 440 $00 400 4,0 4aQ

9 430 40 440 440 b 40 $e0 4,0 460



EXPERIMENT 1

233

MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS GF 1-SEC
SUBJECTS GIVEN MODIFIED~CONVENTIONAL HANDLING

GOALBOX CRITERION

NONPUNISHED
SUBJECT
1

2

3

o

PUNISHED
SUBJECT
1
e

3

139490
14940
12540

400

3360

EXTINCTION DAY

3 4
310 13,0
2.0 4.0

440 4s0

%40 LXYY,

15140 26.0
160:0 13140
3260 400
222 2340

28¢C 440

5
4o1)
4s0
420
LXRY
32,0
98¢0
400
1440

4o 1D

EXTINCTION DAY
4

3 5
10240 10740 6640
112:C 25,0 bal

4¢0 460 4¢0

440 4y 0 4e0

440 40 4o
185406 490 2140

o0 460 & oti

67¢(G 69U 224U
86¢C 97.C

4540

73e0)

440

5500

804 10300

4,40
6340

10640

40
4800

Q40



EXPERIMENT 1

GOALBOX
CRITERION

NONPUNISHED
SUBJECT
1
e

3

PUNISHED
SUBJECT
1

2

920
390
6540
5900
8540
460
12440
2840

4740

1
182.0
1210

1030

6840
3260
5400
590
890
400
10240
3640

25¢0

2
15060
1100

430
10540

4640
171:0
13240

9440

600

4840
38.0
4240
440
40
440
11240
1940

2740

EXT&NCTION 5DAY
60eu B9, 0
460 42D
25¢0 1340
20 1740
450 400
beO 440
58:C 3200
32.C0 1600
32.0 25.¢

EXTINCTION DAY
) 5

14340 16440 13940

11340
440
7540
450
17640
1330
650

61leC

11140

1650
1440
440

€740

990
b0
7740
$00
14140
12840
$ol

6600

4o00)

56+¢0
210

3240

139.0

1U4e0

770
4.0
17640

14140

234

MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS OF
1-SEC SUBJECTS GIVEN CONTROLLED HANDLING

7 8
4.0 440
440 400
460 40
400 4¢0
440 &0
400 400
§2:0 4560
32:0 1240
250 2940
7 8
130.0 8740

113.0 1960

440 400
52.0 440
4.0 460
4.0 40

148.0 4e0
4460 40

78¢0 7640



440
Gel)

13540

235

EXPERIMENT 1 MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS OF 16-SEC

oL BOX. SUBJECTS GIVEN MODIFIED—CONVENTIONAL HANDLING

CRITERION

NONPUNISHED . e 3 CATINCTION PAY

SUBJEFT BOsO 510 390 32¢0 24e0
2 190 2690 49 ( LY $s0
3 18¢0 440 440 460 4o
4 2120 2300 3540 440 44l
5 B64C 430 38:0 2140 740
6 12440 2240 1840 400 4ol
7 113.0 2440 2940 450 440
8 45:0 260 2340 9.0 ke
9 420 740 480 440 Yo

EXTINCTION DAY

SUBJECT 12 3 4 s
i 9860 B56e0  4e0  4eO 4O
2 BleQ 3340 2840 440 bsb
3 142.0 15740 15640 15740 14940
4 4000 460 440 460 heu
5 1840 400 440 4e0  4s
6 §0s0 440  4e0  4eO  beD
7 4e0 490 4,0 4e8) beld
] 630 400 o0 40 4o

9 68.0 4¢0 o0 440 460



EXPERIMENT 1

GOALBOX
CRITERION

NONPUNISHED
SUBJ%ET

2

3

PUNISHED
SUBJ E1CT

2

3

MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS OF
16-SEC SUBJECTS GIVEN CONTROLLED HANDLING

i
2140
7340
3540
4500

125.0
230
1940
13.0

470

1690
69.0
S400
9740

12040
9540
$0s0

6e0

70

g2
3140
6500
4040
60¢0
10160
5960

5¢0

a
13740
8140
40
11040
9640
11540
i1.0
40

400

4040
25+0
3340

490

EXTENCT‘I’ON SDAY
730 LYY
BOsO 4509

40 o)
600 2360
Bosu 226U
250 oD

boi 4sﬁ

4.0 4e0

420 4ol

EXTiNCTION SDAY

153600 13640 1294C

6840
440
11440
440
145s0
4o
40

460

$o(!
4e0
99,0
& o)
40
4o td
LXRY

bo)

440

440
4460

“e0

236

44



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT

b}
2

3

(Y4

PUNISHED
SUBJECT

i
2

3

196

0.7

1108

7¢8

1463

140
2¢9
21486

840

149

2¢7

0e7
Qe7
18¢0
0.7
11e¢4

109

237

NEAN STARTING SCORES OF 1-SEC SUBJECTS

GIVEN MODIFIED CONVENTIONAL HANDLING

07
2344
0e?7
107

1249

EXTINCTION DAY

&

4467
946
Os7

0.7

5
0e7
940

Qe7

EXTINCTION DAY

4
1160
0.7
07
0e7
067
165.4
0e7
Se4

124

19.8

.

11,8

1e2
Oe?
148

447

0e¢7
77

1247

0e?
0.7
0.7
Ge7
1660
0e7
0¢7
1446

9.1

0e7
067
5¢9

11.0

1562
0.7‘
Oe7

13.1



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT

PUNISHED
SUBJECT
i
4

3

270

1304

119

95

MEAN STARTING SCORES OF 7-SEC

SUBJECTS GIVEN CONTROLLED HANDLING

3
1764
3.2
2047
28¢C
5¢5
07
80
36

9.9

11e2
10.8

07

EXTINCTION DAY

&
109
2+3
12+1
20+ 8
13.0
Je7
S5e4
8.2

$:2

EXTINCTION DAY

4
13¢4
8.2
Os7

257

DeB
1040
0.7

1060

5
1545

0s7

5
1302
3.1
0e7
2545
047
0e7

Se2

31

13¢5
31.3
b6
0.7
72
105

boe2

6
1243
1.2
0e7
1149
Qe?
De?
162
007

8e7

266
0e7
2402
3647
7.5
0.7
be6

1i1.1

11+3

238

2246

0a7
2346
308

16¢1

1740

108

102



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT

i
2

3

PUNISHED
SUBJECT

2948
306
Bes
8:6

1048

3:8

07

170

1446

07

0e?7

0.7

0e¢7

120

446

047

EXTINCTION DAY

EXTINCTION DAY

239

MEAN STARTING SCORES OF 16-SEC SUBJECTS
GIVEN MODIFIED-CONVENTIONAL HANDLING

10
0e7
0e¢7
Oe7
07
Ue7

De7



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT

1

2

3

PUNISHED
SUBJECT

1
2

3

i
LAY
1367

1467

5:6
663
7540
2949
da?
0?7

0:8

194

07

10+9

8a2

EXTINCTION DAY
3 ¢ 5

766 0s7 1440
133 1247 469
1160 2:+8 8¢9

8e3 1245 Be?
18¢3 2442 2246

1049 73 3:5

1348 1347 11.1

1266 1147 132

EXTINCTION DAY
3 4 5

MEAN STARTING SCORES OF 16-SEC
SUBJECTS GIVEN CONTROLLED HANDLING

134

Oe?
Qa7
Qa7
1249
0e?7
0.7
0.7
0e7

Uo7

19.0
8.2
047

1344

S.0

240

1446

13.5



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT
1

2

3

PUNISHED

SUBJECT
i

241

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF 1-SEC
SUBJECTS GIVEN MODIFIED CONVENTIONAL HANDLING

EXTINCTEON DAY

1 2 3 4
4Bs0Q 28¢0 18¢0 2200
640 7640 910 5160

115¢0 26040 4ol e
350 400 bo( LRV
15000 1460 1080 31y
10640 112¢0 82¢0 5140
14840 1330 2040 4¢C
790 35:0 2440 2940

590 67+0 80e0 610

5
4o'h
5 0
40
bl
170
5,0
4ot
221!

5860

EXTINCTION DAY

1 2 3 4

5

37:0 9000 10940 133+0 1100

98e0 118¢0 6140 a0

%30 49 Q 4 ¢0) 440
109s0 1290 4 Q 440
39¢0 400 460 4o 0
#6200 93¢0 10140 6280

270 40 460 440

G40

440

b g

44 O

28.0

LAY

11890 132+0 120:0 13240 1417

10060 102e¢0 106¢0 11540 11840

1%

2540

125.0
440)

4e0)

40

370
440
440

1240

1740

14240
4o}

bot)

14040 15340 12840

11960 1090 12140



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED

SUBJECT
1
a

3

PUNISHED
SUBJECT
S

a
3

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF
1-SEC SUBJECTS GIVEN CONTROLLED HANDLING

b

2

3

1110 1C4:0 10240

cEAS
10840
6640
9240
4.0
14140
10340

890

136.0
10540

1C7.0

1040

B0
6240
4o l)
9540

440

13890

6340

93:0

9240

8640

9140

150

18200
12140
1430

12240

19.0
F1-X28
38.C
410
400
1240
240

970

3
127.C
133.0

b

B4 eC

4eQ
1890
8840
1360

12040

EXTINCTION DAY

& &
99:0 B30
210 420
0s0 1040
400 3240
650 2740

4.0 4.0
48:0 B6s0
430 300
8706 7440

EXTINCTION DAY

4 S
143¢0 13841
1310 13140

4.0 §o)

7640 6840

400 4ol
17240 16140
13940 7640

420 4D

91:0 6240

330

4940

3540
210

3640

é
109.0

122.0

11360

170
22:0

53.0

11640
65.0
440
170

440

242

3840
4ol
60

3540

4140
400

380

10.0

3840

8
1440
106540
bal
1840

4.0

#co

13040



EXPERIMENT 1

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT
i

2

3

PUNISHED
SUBJECT
i
2

3

243

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF 16-SEC
SUBJECTS GIVEN MODIFIED-CONVENTIONAL HANDLING

7440
570
12440
35.0
30.0
600
26:0
2640

7500

boO
18+0
210
5240
440

22.0

4
1740
440

490

EXTINCTION DAY

EXTINCTION DAY

-]
8+0
4ali
b0
200
19.0
%00
LAY
50

"R

5.0
e

440

Hho()
1350
400

La 0

440

00



3940
31.0
23+0
2340
510
4640

400
160

6540

7240

1340

4940
37.0

3640

20.0

4860

EXPERIMENT 1 MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS OF
16-SEC SUBJECTS GIVEN CONTROLLED HANDLING
PREPUNISHMENT '
CRITERIDN
EXTINCTION DAY

NONPUNISHED 1 2 3 h 5
SUBJECT

1 5700 4240 B30 4sG 650

2 820 72.0 '48;0 24:0 B3.0

3 £94¢0 140 1240 180 230D

4 8&-0 27s0 4060 27:0 3500

5 11860 109e0 5760 4440 32+0

6 140 5840 38s0 2540 2340

7 100 160 440 QoU‘ 4o Q)

8 1650 28¢0 210 310 3340

9 33.0 47¢0 4440 27:0 2740

EXTINCTION DAY

PUNISHED 1 2 3 4 5
SUBJECT

1 965:0 10260 9430 92:0 8640

e 470 4780 1940 440 460

3 3040 4e O 440 44O o0

4 §1e0 9760 12240 7340 11440

L) - X1 380 & &30 4 t)

6 £7¢0 1010 11040 &80 5.0

7 4340 60 446G o ol

8 270 440 %3G b0 4o 0

244

2740
3140
40
1080
1840
30¢0
420
10140

BiaO



245

EXPERIMENT 2 MEAN STARTING SCORES OF
1-SEC DROP-START SUBJECTS
GOALBOX
CRITERION
EXTINCTION DAY

NONPUNISHED 1 2 3 4 5 6 7 8

SUBJECT '
1 2446 76 07 07 0.7 Uo7 0.7 07
2 154 2947 3141 27¢3 4340 6407 B&e9 0e7
3 27¢6 2247 336 375 375 3449 11.9 0«7
4 2942 2049 Qe7 0«7 Ce?7 NDe7 0.7 Os?7
5 195 Q7 Ce7? 0s7 Qe7 0a7 Q0e7 Qe?
6 279  0e7 0¢7 047 0a7 047 0e7 07
7 26¢5 506 67:C 7786 5640 7744 119 0e¢7
8 1560 Feb 2el 07 Oe7 0.7 07 0?7
9 16e)l 21e¢9 33:2 K0s2 3567 3720 424 1304
10 14¢7 1840 09 Ce7? Oe7 Q67 067 07

EXTINCTION DAY

PUNISHED by 2 3 & 8 ) 7 8

SUBJECT
1 1141 Oe7 Ce?7 Oe7 Q7 D7 Oe7 07
2 25,7 24¢b6 2632 2413 228 25.2 047 07
3 e H4BoB 44ed Buas7 67e9 3060 9949 9969
& Je4 07 067 Qa7 0e7 0.7 Qa7 Ce?7
5 L0e2 3Be6 41¢C 3646 4749 751 78el 047
6 17e3 22¢1 2449 2649 2840 185 1748 Qo7
7 0?7 0e7 Qa7 0.7 07 047 0.7 0.7
8 1heg 155 0?7 067 a7 Qe ? 0¢7 De?
9 4169 3799 290 273 2540 2561 2347 Ge?

10 9:0 13e9 18e¢1 212 21¢85 2747 2345 239



246

EXPERIMENT 2 MEAN STARTING SCORES OF 1=SEC
GUTLLOTINE-DOOR SUBJECTS
GOALBOX
CRITERION
EXTINCTION DAY

NONPUNISHED i 2 3 i 5 6 7 &

SUBJECT .
1 22s9 2140 2204 35¢9 1749 1149 0e7 07
2 23.3 174 208 274 Be7 067 07 Oe7?
3 4s8 P2beb 342 BheE 360 389 0«7 0e¢7
4 2940 44¢9 3008 39:6 4341 7:8 Qa7 Oe7
5 10e6 1489 149 1641 7ok 027 07 0e7
6 2206 0¢7 047 047 047 067 0.7 0e7
7 48e1 33:5 3343 3662 3768 4408 0.7 0?7
8 Z4:5 1566 22848 2747 275 2204 0e¢7 0e?
9 345 35:8 388 Ds7 07 Q0?7 0.7 Ds7
10 1604 0«7 0+7 0e7 07 Ge?7 Q.7 07

’ EXTINCTION DAY

PUNISHED 1 2 3 4 5 6 7 8

SUBJECT .
1 6€7¢7 B7¢3 50:8 3262 6340 5945 376 3847
2 Beb 100l 1345 59 449 1940 047 Os7
3 15¢8 1105 007 07 Qo7 De7 Qe7 07
4 114 2009 2509 202 24e8 2943 1445 07
5 25¢7 h4eb 4042 378 4949 32:6 4646 5041
6 231 8¢9 4e5 07 0e7 067 047 Oe?7
7 2309 1202 180 16¢9 158 1445 0.9 047
a 1861 Bs0 2l £+9 861 Ve? 0.7 007
9 2849 26e¢1 43¢2 Bles 45¢9 5242 3946 bol

10 16e4 191 1546 20.C Ds7 07 0e7 Qe?7



EXPERIMENT 2

GOALBOX
CRITERION

NONPUNISHED

SUBJECT
1

>
[~

3

10

PUNISHED
SUBJECT
s
g

3

10

2504
3042
30.5
3200
119
42
2608
2003
Fhe b

262

3504
2349
3743
116
3407
3646

2445

CENY-)
0e7
35.8
3énd
07
0.7
374
2B+6

389

MEAN STARTING SCBRES OF
16-SEC DROP-START SUBJECTS

EXTINCTION DAY

4B8e3 57+8 6048
25+5 27.8 2743
3749  45.0 3441
11.0 0¢7 07
3544 3547 395
3748 4849 2544

206 38¢7 Oe7

EXTINCTION DAY
3 b4 5

Cs7 Ce7 0¢7
49¢6 55:6 2347
Oe? Qe7 Qa7
3366 3741 39.3
324 4248 5147
Qo7 0¢7 0e7
0.7 Oe7 Qa7
5867 7040 7841
33s4 378 102

443 4141 294

De7
33.7
07

D7

De?7
%968
0.7

i7e4

0¢7
38.8

0.7

14ob
0s7

Ce?

0.7
2641
De7

4606

247

Oe?7

07

Ce?

D7

5746
Oes?7

378



EXPERIMENT 2

GOALBOX
CRITERION

NONPUNISHED
SUBJECT
i

2

3

10

PUNISHED
SUBJECT
1
g

3

10

619
2745
23e2

189

174
#le0
30.1
2462
5546
29.2
177
ile2

14¢1

vaO.o

2le2

(]
®
~3

15¢4
160
209

245

3000

2248
ho2

30.2

5940
163

2140

10.2

34.2

MEAN STARTING SCORES OF 16-SEC

GUILLOTINE-DOOR SUBJECTS

2949
2846
0e7
4742
07
2942

18e0

3546

EXTINCTION DAY

EXTINCTION DAY

178

3542

0«7
047

4345

-]

07
3248
2749

0.7

Ce?7
4042
3044

0?7
6047

0e?

Q7

0.7

248

QOe?

Qe?

0.7
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EXPERIMENT 2 MEAN "FIRST SEGMENT (PREPUNISHMENT)
SPEEDS OF 1-SEC DROP-START SUBJECTS

EXTINCTION DAYS

NONPUNISHED & 2 3 b 5 6 7 8
SUBJECT
1 750 20.0 40 40 440 4o () 4eQ 40
2 £6:0 55:0 66sC 7160 7740 70s0 4640 1940
3 10740 7340 7B¢0 78:0 83:0 4640 1740 40
4 2440 1240 440 4oU 4e0 40 4.0 4§, 0
5 2160 40 .4.0 440 430 400 400 baQ
6 2060 400 ka0 440 450 4e0 440 4e0
7 82+0 B2+0 97.0 94e0 75¢0 B2s0 440 440
] B3:0 &7¢0 1840 4,0 40 Ly 440 bsQ
9 £9.0 ©9+0 SEe0 4340 5040 3440 3300 3140
10 9300 24e0 660 440 4e0  4e0  4e0 ko0

EXTINCTION DAYS

PUNISHED $ 2 3 4 5 6 7 8

SUBJECT
3 14200  #s0  4eG 40  &sG  4e0 4.0 4O
2 64e0 530 6300 B58e0 B5Be0 1840 4.0 400
3 11800 11360 1270 11600 1240 12240 12440 1170
4 5240 440 4l 440G 440 460 440 4e0
5 7040 73s0 720 98s0 91,0 570 58.:0 8540
6 990 10740 109+0 6740 1650 7440 BBe0 420
7 400 400 490 bo U 4ol 490 4,0 400
8 §0.0 B52+0 5:0 450  4sG 4e0 440 440
9 590 5960 53¢0 32¢0 1900 380 boQ he(

10 S6¢C 11680 103+0 11240 10940 1100 8140 1170



250

EXPERIMENT 2 ~ MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS
OF 1-SEC GUILLOTINE-DOOR SUBJECTS
GOALBOX
CRITERION
EXTINCFION DAY
NONPUNISHED 1 2 3 4 5 6 7 8
SUBJECT
1 89+s0 600 6040 §2:0 3500 1240 4.0 b ()
2 570 770 8Bhel §3.0 2840 440 4,0 4e(
3 68¢0 BOWO 7540 670 4le0t 1840 40 400
™ EBeH S4e0 S5Bel2 5340 3740 40 440 450
5 11860 10760 790 770 400 440 440 4o
6 99:0  4e0  4s0 kel  4e0 400 40 ko0
7 $9e0 990 117¢0 920 11460 103¢0 2440 )
8 77:0 6100 62¢C 64e0 27s0 1340 4e0  4ed
9 Y40 113¢0 129.4C 2600 4o O 40} o0 4o ()
10 Q40 22s0 440 & U 40 () 4o 4,0 430
EXTINCTION DAY
PUNISHED 1 2 3 4 3 6 7 8
SUBJECT
1 430} 3400 320 Dol 1860 1060 8.0 120
2 7060 29¢0 1S5e¢0 1440 22¢D 1740 b0 &)
3 91« 10080 o2 &g & o U 43 0 4,0 40
4 93¢0 7240 8640 EBeQ T2e0 4&740 170 4.0
B 1090 12240 13340 12560 135600 13360 10860 13640
o 166 1150 11560 40 4o 4af) 4,0 b0
74 90e0C 5640 72¢0 550 BOe 4300 5e0 400
8 4le0 8sQ 28¢L 2640 Goll bef) 4.0 be0
9 11840 1090 89.0 76+0 33 0 1200 18.0 "YXRS

10 13240 135+0 12990 136+C 440 440 440 b0 0



EXPERIMENT 2

GOALBOX
CRITERION

NONPUNISHED
SUBJECT
i

2
[

3

10

PUNISHED
SUBJECT
i

2

10

i
Blel
4940
5640
624G
620

10640
39.0
6040

5240

i
6740
88.0
£7:0

109.0
3340
110
1240

1G1.0
7240

1GBe0

5940
7100
15640
21.0

500

11160
3540

440

10440
3640

11240

MEAN FIRST SEGMENT (PREPUNISHMENT)

BBEEDS OF 16-SEC DROP-START SUBJECTS

3
440
4810
1540
4140
6740
1220
el

510

4800

EXTINCTION DAY

i
400
720
639
39,0
5840
1010
40
4640
27U

Y-

8

Lxxe
6840
7240
33.0
e
69411

4ol
4340

4540

EXTINCTION DAY
4

4asv
970
440
11440

37.0

4ol
1036V
gls0

11940

5
4,0
81,0
440
11000
4400}
40
430
11840
210

11000

& ()

770
3640
460

Bé4 o)

4 40}

790

3740
4,0
4,0

4e0

251

4o
360

4 s ()

7680 1170 11540



EXPERIMENT 2

GOALBOX CRITERION

CRITERION

NONPUNISHED
SUBJECT
1

-~

<

3

3 G

PUNISHED
SUBJECT
i
e

3

10

l

1110

9540
1190
10740

10202

1
10740
2740
6540
11740
11140
1010
36.0
4720
730

103D

170

&+
©

530
3240
39.0
760
9140
6140
2900

1080

10840
7040
5940
1840
4940

820

970
49 ()
610

2340

7580

EXTINCTION DAY

4

Lo 0

5

4
4o 0

6060

EXTINCTION DAY

4

40

B4eU

4740

5
430
3340
464 0)
o0
10560
G0
4.0
12.0
§o0

80

252

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS
OF 16-SEC GUILLOTINE-DOOR SUBJECTS
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EXPERIMENT 2 MEAN THIRD SEGMENT (POSTPUNISHMENT)
- SPEEDS OF 1-SEC DROP-START SUBJECTS
@OALBOX
CRITERION
EXTINCTION DAY

NONPUNISHED 1 2 3 4 5 6 7 8

SUBJECT .
1 60s0 1900 490 460 &20Q) 490 440 4o
2 E3:0 560 52sN 6160 4540 56s0 B7.0 beQ
3 56:0 51¢0 4#6¢0 64¢0 610 4800 18,0 40
4 51¢0 4240 440 'YRe] o) 44 0) 4.0 440
5 200 440 440 4a0O 460 440 440 440
6 2800 4Le0 40 s o) 490 440 4 O
7 B6:0 10660 8900 89e0U 78:0 5Ble0 19.0 el
a 99,0 4640 15«0 440 440 440 4,0 b0
9 73:0 87¢0 7240 64:0 60:0 B3¢0 B30 60:0
10 73600 420 2140 440 b 450 4.0 4e¢0

EXTINCTION DRY

PUNISHED i 2 3 & 5 é 7 8

SUBJECT :
b 10240 400 440 4o Q boO 440 4.0 bo(
2 §5¢0 8240 9146 78:0 B8 8580 4,0 40
3 136+0 14260 14940 146-0‘14000 159-0 14360 14300
4 730 %0 44,0 440 440 0 440 4e0
5 59¢0 5530 Sle0 60+C 4l 3760 30.0 40
& 28s0C 99.0 103+0 11540 98+0 7540 7.0 4o
7 440 40 4o G 440 440 L X 1", 4,0 40
8 &30 8140 2640 £ Q 43 Q 440 4460 b O
9 E8e 0 930 94,4 B7.+0 670 590 4840 4o(

10 1230 12540 12740 12640 119:0 12040 113¢0 129:0



EXPERIMENT 2

GOALBOX
CRITERION

NONPUNISHED
SUBJECT
i

-
&

3

10

PUNISHED
SUBJECT
1

2

10

4200

~
~&
0

77:C
72+C
12040
$9.0
778
§8sC
12240

2540

5§30
&40
11040
8340
109.0
1200
1080
6840
11740

14140

3940
380
9140
7740

4940

310
580
12640

1640

254

MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS
OF 1-SEC GUILLOTINE-DOOR SUBJECTS

7840
3040

4,0
3.0
5840

12340

3
2600
6640

440
890

118.0
138.0
12640

1110

770

14240 14400

EXTINCTION DAY

4

2840

7940
2240

4aO
5640
6500

2600

5

3340

EXTINCTION DAY
&

470
500
440

7340

9940

9440

7700

5
3840
61eu

440
7340

11649
4¢0
1140
5640
8140

b0

1540

o)

300

20,0
69+0

440

440
40
440
440

440

3440
4.0
440
17.0
128.0
400
22+0
450

7900

4.0

5540
ks

4.0

11640



EXPERIMENT 2

GOALBOX .
CRITERION

NONPUNISHED
SUBJECT
!

&

3

10

PUNISHED
SUBJ?ET

e

3

10

640
8§1l.0
610
7060
3740

1010

1
740
9140
7040

11140
6140

10440

6940
3240
12000
510
7340

410

255

MEAN THIRD SEGMENT (POSTPUNISHMENT)
SPEEDS OF 16-SEC DROP-START SUBJECTS

EXTINCTION DAY

3 & 5
&l &al b )
7840 B4eO BOsU
1540 S1¢0C 118.0
25:0 1340 2740
65:0 59¢0 670
90+ 604U 46,0
1940 i O o)
49e0 69¢0 T8N0
3540  32:0 3940
2540 B140 4a0
EXTINCTION DAY

3 4 S
440 4.0 400
10040 900 6840
40 bo() Gatl
12740 12140 11700
670 6640 6940
440 440 o)
440 40 440
1080 9340 11660
563 53¢C 109

129¢0 11840 10740

é 7 8

) 4;0 400
8Bs0 6940 6700
800 440 440
&40 4,0 ()

760 5560 430

s 0 440 40

6820 7740 $e0)

1220 920 1000
£9+0 440 boV
400 4,0 40
4eQ 400 440
69¢0) B3¢0 1070
beO 440 40

95.0 121.0 125+0



EXPERIMENT 2

GOALBOX
CRITERION

NONPUNISHED
SUBJECT

o
(=4

3

10

PUNISHED
SUBJEET

e

3

10

8240
5800
8940
3740

§l.0

2940
66;0
13140
110.0
9540

S4e

1040

1219

940
340
9.0

670

110
B6e0
11900
140

1010

256

MEAN THIRD SEGMENT (POSTPUNISHMENT) SPEEDS
OF 16-SEC GUILLOTINE-DOOR SUBJECTS

4490

5840
4o 0
2840

2140

G0
4o

6540

840
16640
4o ()

29«0

128.0

21«0

102e6

EXTINCTION DAY
& 5
440 440
4o 4eQ

38.0 boU
440 4.0
7.0 5540
4$e 0 490
400 LXRY
40 oi)
440 440
72,0 B30

EXT%NCTION QAY

400 b0
67+0 2640

123+0 13340

4o} 400
4540 69-ﬁ
40 el
440 o)
58s0 7600
44U 40
86s0 1840

5600

880

440

440

4,0

440

4.0

440

460

440



EXPERIMENT 2

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT
i

2
(=

|

10

PUNISHED
SUBJEfT

e

3

10

29+2
195
2749
2645
1540
1601

147

1141
2547
oi o2
Je4
4062
1743
07
1442

3149

2101
28+3
1541

508

MEAN STARTING SCORES OF

1-SEC DROP-START SUBJECTS

EXTINCTION DAY
3 4 5

74 2146 3346
3l1el 2743 4340
3346 3745 37.5
3002 236 1941

4¢8 3048 1743

5eB 07 0e7
£§7¢0 776 BbeU
1247 D7 07
3342 50e2 38547

Be2 07 Qa7

EXTINCTOON DAY
& 5

De7 N7 0¢7
2602 P4e3 Z248

4493 Bie7 €709

4100 36486 4749
245 2649 2840
0s7 07 067
O0¢7 0e7  0u7
29¢C 2743 2540

18¢1 2142 21+8

4840
647

34.9

047
25.2
3040

Ne?
75+1
185

067

0e7
251

2767

3049

$1,1
170

047

55,0
Qe7

420 b

0«7
6.2

9949

7501
17.8

07

237

23.5

257

40el
513
615
1749
0:7
0.7‘

456

9949

Q0?7
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EXPERIMENT 2 MEAN STARTING SCORES OF 1-SEC,
GUILLOTINE=-DOOR SUBJECTS
PREPUNISHMENT
CRITERION
EXTINCTION DAY

NONPUNISHED 1 2 ) & -] 6 7 8

SUBJECT
1 2949 21e¢0 224 35:9 17¢9 6140 Bhe9 2245
2 232 174 208 274 7.7 172 19.6 202
3 408 26eb 342 B4e8 3630 38¢9 5063 BBel
4 29¢0 4449 3068 3Igeb 43,1 369 28B¢6 1509
5 106 1409 1409 161 158 15.2 406 1441
6 2246 QJe7 Ge7 0.7 Qe?7 he? Ce? Ce?
7 AEel 3365 3343 3662 3748 4448 25¢3 37s2
8 24e5 15¢8 2248 277 275 4041 1641 1he2
9 3465 358 38e8 Ll4e7 1445 8.1 3:s3 2440
10 164 B4 7eé 047 0a7 07 O0e¢7 07?7

EXTINCTION DAY

PUNISHED 1 2 3 & -] 6 7 8

SUBJECT
1 £7¢7 573 5045 322 63¢0 59395 376 3807
2 Be& 10s1 1345 5«9 449 1940 37 765
3 158 1165 O 0.7 Ce7 Oe7 0.7 Qe7?7
4 114 2600 2549 2042 24s8 2943 505 4449
5 25,7 «whkab 402 37:8 49:9 3246 4646 501
(-] 231 8¢7 405 Oe? Q.7 0467 0.7 Qe7
7 23¢9 1262 1840 16¢9 1548 1445 11.2 0e¢7
8 18ed 8e¢0 2e1l 69 842 07 07 07
9 2Ee9 260l 43¢2 Sle4 4549 B2e2 3946 hol

10 1604 19¢1 156 20e0 14  0e7 047 047



EXPERIMENT 2

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT
i

3

10

PUNISHED
SUBJECT
]

2

10

1

450

1Y)
«
o

2l

-

176

156

2604

2949

2643

348

3l

3606

2445

1e¢1

3406

358

374
2846

38+9

MEAN STARTING SCORES OF

16-SEC DROP-START SUBJECTS

1848
4843
255
3749
3408
3584
37.8

2060

52e¢7
334 b

4403

EXTINCTION DAY

[

3361

1.8
578
2748
4540
3456
3547
4B 9

3847

EXTINCTION DAY

700
3748

41ed

5
£9.0
3042
362
60.8

2743

EB8o1l
3040
75.14
3347
5746
53¢k
195

6ls7

Os7

28.3

3267
75+ 1

0e7

69:8
0.7

174

246
38.8
3842
6842
5841
5619
28
1640

63.8

0.7

261

4606

0e7

07
377
Qo7

whok

259

7743
39¢8

8¢8
6949
462
6lad
291

0e7
4101

Qe 7

07
8§76
Q7

3749



EXPERIMENT 2

PREPUNISHMENT
CRITERION

NONPUNISHED

SUBJECT
1

2

3

10

PUNISHED
SUBJECT
1

E

X

10

3249
193
37,23
6109
2749
232

189

174
400
3001
242
EBe6
29.3
177
11.2
1401

4QeC

22el
2246
154
1640
2049

24§

MEAN STARTING SCORES OF 16=-SEC

GUILLOTINE-DOOR SUBJECTS

EXTINCTION DAY
3 4 B

8¢9 Bke5 5941
19+6 19:2 1749
19¢4% 2149 2643
2040 2346 1944
10e4 2548 3:5
3045 40.2 4041
11e6 2948 115

3el 24e2 2348
339 19.1 047

360 3647 4345

EXTINCTION DAY
4 5

07 0s7 Oa7
29¢9 353 3248
28e¢6 2147 2749

0.7 047 Q7

47¢2 5740 4845

29:8 07 0.7
“j2e0 17¢8 1645
0+7 De7 Qe?

35.5 35.2 1.4

60:7

0.7
6¢0

Q0e7

Cs?7

0.7

1441
18.7
5546

7ok

2.2

5442

428

23e1

37.8
0.7
07
0.7
0.7

260

42¢9

18.2
047
0s7

bge7
Qe?7
Qo7
07

07



EXPERIMENT 2 gggg gI%ST]SEGMEETO(PREPUNISHMENT)
DS OF 1-SEC DROP-START SUBJECTS
PREPUNISHMENT
CRITERION
EXTINCTION DAY
NONPUNISHED i e 3 4 5 & 7
SUBJECT
1 7840 2790 8e0 ReO 24el 22eC 2840
g &5 0 EE.0 &6 0 710 77D 700 4640
3 10740 73¢C 78Be 7840 8340 46.0 31.0
4 24.0 1830 1448 9s00 10s0 10s0 1340
5 21e¢0 2560 4o 100G 4ot 460 4,0
3 20,0 35¢0 640 4s0 ko0 4e0 440
7 B2l B2s0 9740 9440 7540 5240 430
8 8§30 670 420 4o 0 3000 5140 270
g 69¢0 69:0 B58:0 43:0 E0s0 340 33,0
10 2600 2400  6sD)  4sC  4el 440 %40
EXTINCTION DAY
PUNISHED 1 2 3 4 5 é 7
SUBJECT
1 1420 2840 oli 4s0 4o 460 4,0
e 6he0 B3¢0 6340 5840 58e0) 1800 440
3 11800 11360 1270 1160 12&4e0 12240 12440
4 §2s0 1140 %40 40 4oU 40 %e0
9 700 730 720 98¢0 9140 570 5840
6 9940 107¢0 109¢0 9740 105¢C¢ 7440 5840
7 1340 440 be0) Y] 44O bs 0 460
8 Hoe 5240 B0 4 ( b2 be0 400
9 59:0 530 5340 320 19,0 3840 5.0

10 9660 11660 1030 11240 169D 11060 8140

261

1240

190

900
3440
31.C

bol



EXPERIMENT 2

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT
1

e

3

10

PUNISHED
SUBJECT
i
2

3

10

1
430
700
YleC
8360

1090
10E.0
9040
4140
118.0

1320

§000
5400

1070

9940
610
1130

3940

460
290
1000
72860
12240

11560

262

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS
OF 1-SEC GUILLOTINE-DOOR SUBJECTS

3
6040
840
7540
58:0
7940

440

1170
6240
129.0

540

3
3200

1540

hd

44
8640
1330
11546
7240
2840
8940

12940

EXTINCTION DAY

4

BRe0

5
3540
3040
4160l
370
Bls0

447

11440
276
Bel

440U

EXTINCTION DAY

4
Péeu

1440

%)
55e0

2640

760

13649

]
180
2240

400
72402

13640

461
80l

6
3340

3340

7640
420
1030
28.0

110

1001
1740
4o0)
4740
13340
440

430

1200

4o ()

39.0
7040
1440

$.0

290

7340
2740
31.0

440

9.0
2540
1940
13.0
200

4o ll
5240
240

4610



263

EXPERIMENT 2 MEAN FIRST SEGMENT (PREPUNISHMENT)
SPEEDS OF 16-SEC DROP=START SUBJECTS
PREPUNISHMENT
CRITERION
'EXTINCTION DAY

NONPUNISHED i 2 4 ] 6 7 8

SUBJECT
1 61le0 18540 1840 1560 4200 440 2840 60
2 £9:0 &£1:0 48:C 7240 68006 77+0 4B8Bs0 36040
3 5600 700 1560 6300 7240 3640 2940 100
L 62:C 5940 4140 38,0 3340 1660 140 1060
5 62+0 710 670 ©S8Bsu  bheh 540 87.0 2500
6 10660 10660 122sC 1010 70.:C 570 3240 630
7 39¢0 21:0 4140 210 7¢0 1740 110 1600
8 6060 500 510 bEeO 4360 37,0 21.0 40
9 52¢0 3000 8:0 27:0 50s0 B7¢0 3240 2840
10 1270 87¢0 48:0C 7160 230 §40 4.0 40

EXTINCTION DAY

PUNISHED ! 2 € “ 5 6 7 8

SUBJECT
1 &7 0 5¢0 440G bV bol) 440 4,0 b
2 BEsC 7900 106+0 970 8140 79s0 7240 4e0
3 870 400 had g U 440 400 420 40
& 109e0G 11160 1060 1140 110wy 140 3740 560
5 3560 35¢0 3Be0 370 4440 46e0 440 b C
6 110 440 boO 4ol b s ) 40 440 440
7 4740 5060 3240 440 s 420 440 be0
8 10100 1040 1170 103:0 1180 6700 gee0 10740
g 7240 3630 63¢f1 Blel 8520 40 4.0 440

10 108e0 11200 113+C 11940 1100 7640 1070 11540



EXPERIMENT 2

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJECT

!
o
(=)

3

10

PUNISHED
SUBJECT
i
2

3

10

11940
10740

1020

1
1670
270
6540
1170
11140
1360
3640
4740
7540

10340

12080

150
85040

7540

10840
7060
590
1840
8740

820

264

MEAN FIRST SEGMENT (PREPUNISHMENT) SPEEDS
OF 16-SEC GUILLOTINE-DOOR SUBJECTS

45.0
1240
140
1040

10260

3

s
72:0
60

4,0

7.0

610
23 ¢
40

7540

EXTINCTION DAY

4
18e0
1040
2620
28+ 0
19,0
730

13.0

8
12,0
1302
65400
300
560
65 (i

botU

210

EXTINCTION DAY

4

420
5440
47490

bou

6940

5
bo(
33,0
Y- XL
4ot
108 e
Hoid
40
1240
440

1840

13.0

9,0

5500
46
a0

4o

be()

2940

8940
b
4y

b0



7

07

Ce?

467
0.7
7248

18.2

Ce7

2246

265

8

Ce?
Ue?

0«7

352
0?7
437

Oe7

EXPERIMENT 3 MEAN STARTING SCORES OF
GUILLOTINE-DOOR SUBJECTS
GOALBOX
CRITERION
EXTINCTION DAY
NONPUNISHED 1 2 3 # § 6
SUBJECT .
. i £9:s9 5048 38:5 60485 10700 Siek 10860 10240
= £6:7 78:1 21.0 2747 2644 De?
3 68¢5 66e7 B86+5 BBe7 6045 630
i 183 07 07 Ce? 07 Qa7
5 59:7 &65 7541 672 07 De?
6 QeSS 07 Oe7 067 O0s7 Qe?
7 420U 4Bab B5B5e¢e3 1662 Oe7 0e7
8 28s2 276 3902 33¢5 T7e4 Shoeb
) BO0e& 7943 3647 Qe? 07 Qe7
10 26+:9 6597 5363 35.3 Qe7 0.7
il 65¢0 B50e7 8243 5045 067 a7
EXTINCTION BAY
PUNISHED 1 2 3 n 5 6
SUBJECT
Y E3e¢2 41e8 B2¢7 o64e7 E3e4 Y XY
2 26,0 30¢B 34el 24:5 222 047
3 wbe5 52:8 41e¢9 47¢7 5748 47 ¢85
4 1108 Qs7 07 07 0.7 Q«7
5 7068 7704 B2e¢3 8745 6445 Q4 4 &
6 14ed4 135 1960 2264 1960 9.5
7 67¢9 950¢9 8747 07 0.7 0.7
8 1.8 1¢84 0¢7 07 Ce? 0.7
9 27¢7 6061 8349 4545 B4he85 2816
10 8§1¢3 500k 407 448 €3¢0 656

i1 43¢0 627 14 140 816 0.7

S4e3

0.7



EXPERIMENT 3
GOALBOX
CRITERION

NONPUNISHED
SUBJECT
&

o
-

3

10

11

PUNISHED
SUBJEfT

e

3

10

il

1 2
76:2 9749
£7e7 HB2:3
7o) 917
«5¢5 6845
44¢3 991
90+6 951
29¢0 3201

105¢0 4240
(8¢5 905
45¢5 5749
383 473

1 2
6Be2 BY9sb
BB5e9 5706
69¢8 5446
€8¢9 5748
95¢8 3107
E7¢4 B65
6€7¢9 9045
$5+8 B33
35.6 376
9749 5004
53¢l 11740

MEAN STARTING SCORES OF
DROP-START SUBJECTS

3
12240
684
3248
50,2
89.2
5845
8747
0.7
2946
10940

1190

EXTINCTION DAY
4 5
6567 10140
617 B0.5
3648 Ge7
£3¢4 1080
574 Oe7
11940 62.8
22+3 35.3
6B:7 B2+3
5941 10240
5065 07
75«1 39.+9
EXTINCTION DAY
4 5
14060 B4.9
62¢7 53.8
82¢1 7543

07 0¢7
106:0 9409
Ce7 0.7
1190 113,90
0.7 07
815 6146
b4e8 979
11360 11340

878
29¢4

613

935
0.7
94 ok
0s7
778
86.1

1170

7
9046

07

6.2
Oe?

4302

07

266

8
1G240
Oe7
07
07
0e7
0.7

Q7

872
3645

4449

917
07
0.7
Qs?

80e¢4

17840

979



EXPERIMENT 3

GOALBOX
CRITERION

NONPUNISHED
SUBJEET

e

10

il

PUNISHED
SUBJECT

2
3

10

11

820

+
w
(o)

3

=Y
.
<

T4e0
380
570

3840

11940
8800
BE. 0
460
BE&sD

6760

267

MEAN FIRST SEGMENT (PREPUNISHMENT)
SPEEDS OF GUILLOTINE-DOOR SUBJECTS

EXTINCTION DAY
C 3 4 5

1630 8360 40 864U
1180 10380 B240 BF740
69+0 6940 6640 7100

4e0 40 40 4oy
S4s0 84:0 5340 440

440 40 44 &40
5540 5040 1540 ol
9950 85.0 78+0 6300
#8140 81l.0 40 440
6840 38.:0 1400 §o O

29U 720 2060 400

12060 1190 123¢0 1Z840
10200 11560 108s0 B84y
66e0 80s0 7360 990

440 440 4,0 e
B4eO 93:0 B89:0 B&4O
13400 18840 1614C 15340
1020 7740 4e 0 440
650 400 490 %0
660 1640 BB«O 760U

£9s0 86¢0 T7B«U 5S040

2540 81e0 B8sD 4700

EXTINCTION DAY
4 5

6 7 8

8740 82.0 710

4940 4.0 40
490 400 400

40 440 & ()

12740 13840 12440
LXLY 400 440
4340 460 40
beO 440 440
85:0 8640 8340
17040 153.0 12740
40 4s0 40
460 4.0 40
9140 85:0 440
9440 10340 8140

E8¢0 90.0 4900



EXPERIMENT 3

GOALBOX
CRITERION

NONPUNISHED
SUBJ%FT

s
&

3

O

i0

il

PUNISHED
SUBJECT

S
e

3

10

il

11540
7éal
1060
710
11240
740
10640
8240
12440
5.0

109 e0)

B
125.0
10840

93.0
900
1010
10040
10340
7840
11200
500

8840

12640
B840
10140
5940
1100
7540
11500
8740
11440
1020

1110

MEAN FIRST SEGMENT (PREPUNISHMENT)
SPEEDS OF DROP-START SUBJECTS

3
13740
112.0

4£3+0
9640
99.0
1000
1630
8940
1140
5040

910

EXTINCTION DAY
i 5

1070 12340

810 2940
3360 4§40
99el B2.0
£800 bol}
8540 3340
B6¢0 1050
8140 9440
9.0 11240
310 440
6640 T840

EXTINCTION DAY

& 5
126¢C 12840
BR.C Yie0

12440 9540
L X3S bet)
89.0 lubav
4oV 40
117+€ (1544
4,0 420
89e0 12560
11540 11260

4400 12100

7

13740 9240

be 0 440
400 460
2340 be0
4¢0Q 40
440 400
5140 2640
3100 460

122:0 500

440 440
38.0Q 40
6 7

135¢0 13640
105¢0 10040
12240 11640

490 400
1040 1UB.0

400 440
1050 oG

b0 440
1270 11140
1220 11240

11140 126.0

268

8
10940
403
400
4G
4o

%ol

13040
7240
108240
40

{ubas 0

1220
1050

12440



EXPERIMENT 3 MEAN THIRD SEGMENT (POSTPUNISHMENT)
SPEEDS OF GUILLOTINE-DOOR SUBJECTS

GOALBOX CRITERION

CRITERION
EXTINCTION DAY

NONPUNISHED i 2 4 5 6 7

SUBJECT
i 8310 H6e0 8le0 785:0 7340 690 6740
z 1020 12240 1210 10060 220 40 4,0
3 43¢0 5300 370 47¢0C 47¢0 BSe0 4,0
4 2640 400  4s0 4G 4eC 44D 4,0
5 65:0 2900 5240 30s0 ke 4e0 440
6 4240 440 440 420 4ol 440 440
7 45e0 485¢0 3760 60 o) 40 4.0
8 8100 6560 6840 70:0 66+0 83:0 18.0
9 60:0 8B40 4740 40 o0 440 400
10 370 4400 2200 2300 40 440 440
11 4560 2900 330G 1340 400 400 4.0

EXTINCTION DAY

PUNISHED 1 2 3 &4 5 6 7

SUBJECT
b 46,0 B52¢0 7140 6940 64:0 83+0 8500
2 37.0 540 49,0 B&6s 0 2961 ‘400 440
3 4040 S000 £1sC 5840 704G 1260 4,0
&4 360 490 440 460 §¢0 4o} 4,0
5 62+0 5980 7060 6140 B4e0 52¢0 4540
6 §3e¢0 107¢0 13140 1330 12640 1350 13140
7 69¢0 7740 8440 400 440 40 440
8 440 3440 450 440 4.0 b0 &0
9 A2+0 B340 SBs0 46s0 670 7Be0 69.0
10 Y7:s0 81e0 101¢0 685:0 70¢0 6400 81.0

11 67¢0 5260 69¢0 6840 56sC B7¢0 8840

269

A65|O

400

400
40

400'

40

40

77sC

4.0



EXPERIMENT 3

GOALBOX
CRITERTION

NONPUNISHED
SUBJEFT

e

3

10

il

PUNISHED
SUBJEFT

2
3

10

11

B8 0
8B40
119.0
7540
6240
5140
3540

420

10460
420
7440
40.0

11740
71.0
4700
4840

11440
2740

$5¢0

770
83.0
9440
800
7840
12440
83.0
7140
8600
420

530

2
13640
420
8840
3940
10800
5640
5500
52+0
112.0

29.0

MEAN THIRD SEGMENT (POSTPUNISHMENT)

SPEEDS OF DROP-START SUBJECTS

3
89.0
6000
37.0
9000
8840

113.0
10040
6000
B30
3740
3760

1170
39.0
14040
23+0
10060
3940
7360
4,0
1110

4540

EXTINCTION DAY
b 5
7160 B840
250 &40
2200 400
Bie0O 49,0
6000 440
79:0 1340
810 7740
B6eQ 4940
79:0 EB4.0
2540 440
32.0 3740
EXTINCTION DAY
4 5
12440 13240
42¢0 4340
11460 88:0

4o 0 b0
870 8240
440 4900
£2:0 5340
40 40
1190 12740
6060 5540

85¢0 1100 101.0

Bl.0

50

23+0

440

8240
2940

99.0

1500

6
11400
5740
11040
400
85.0
400
6640
440
13440

5540

38.0
440
400
4e0
400
400

23.0
490

1240
4e0

460

11440
4840
9440
440
10060
4,0
4.0
440

12940

75.0

270

470

400

9040
3840
BO«C
400
8740
bs0
490
4¢0
13500

460

1070 10060 11300 10360



EXPERIMENT 3

PREPUNISHMENT
CRITERION

NONPUNISHED 1
SUBJQPT

E9e9

2 5607
3 68¢5
4 23+3
5 5907
6 09
7 4240
8 38.2
9 8046
10 2649
it 6500

PUNISHED i
SUBJECT

1 B3.2
2 2640
3 4645
& 1148
5 708
6 léoh
7 679
8 1.8
9 277
10 - 813

11 33,0

508
751
6608
6049
6645

Qe7
4806
2706
7943
5947

5007

4#1.8
30+8
5208

07
7704
13¢5
90.9

601
504

67

MEAN STARTING SCORES OF

GUILLOTINE-DOOR SUBJECTS

3845
2140
865

0e7
751

0e7
5543
39.2
3667
5343

8203

3
52¢7
34l
ble9

0e7
82.3
1940
8747

Ce?
5349

407

EXTINCTION DAY
o 5
605 10760
27.7 489:5
8547 6045
0s7 007
672 6240
637 07
59,0 7242
33,5 Thok
74.3 8747
'35.7 8445
6549 6740

4
6he7
245
£7e7

047
8745
224

0.7

07
4545
b48

160

EXTINCTION DAY

5
5304
22+2
878

0¢7
6445
1940

07

0.7
S5445
6340

Beb

7

27

S4ek {0Bs0 10240

2609

958

X XY-
0¢7
475
0e7
94 e
95
0e7
0e7
2846
8546

0,7

368
7642
07
7545
0¢7
BBe b
4440
0+7
3346

4ok

472
0¢7
b6e7
0e7
7248
18.2
0.7
0e7
22.6
B4e3d

0e¢7

8149
07
B4 8
h53-5
07
3148

39.7



EXPERIMENT 3

PREPUNISHMENT

CRITERION

NONPUNESHED
SUBJ%FT

2

3

10

11

PUNISHED
SUBJEfT

e

1l

1 2
76¢2 979
€707 BEs3
74e0 9107
45¢5 6846
b4e3 991
90¢6 9501
290 32.1

105¢C 4240
68¢5 5005
45:5 5749
4303 4743

i 2
68:2 B9e6
55¢9 5746
6918 Bb4eb
68¢9 57.8
958 9147
57¢4 B6eS
v67-9 90+9
958 8343

 35:6 3706
97+9 B0e¢4
§3s1 11740

93.2
82+4
94 ok
908
774
12240
3145
575
11440
815

6600

12240
68k
3248
50.2
89.2
58485
877

0e7
2946
10940

1190

EXT]‘:’NCTION J)AY
657 10140
617 112:0
5#-5. 82+.8
6344 10840
82¢3 9008

1190 8745
22¢3 36.3
68+s7 823
99.1 102.0
5145 4647
75s1  39.8

EXTINCTION DAY

4 5

1400 8449
62¢7 538
52s1 753
46e5 Bbeb

105.0 94.9

0e7 Qe7

11940 11360

0e¢7 07
81:.5 6146
44¢8 979

1130 11340

MEAN STARTING SCORES OF
DROP-START SUBJECTS

B4e9
1080
617
7043
11740
94 b
29:9
8449
95.8

23

7840

é
B78
294
6143
2203
938

0.7
b e d

Q7
778
8601

1170

7
9046
73,1
699

100.0
10040
1000
3845
10040
43.9
0e7

774

11240

6407

6740
4845
8343
047
Ge?

Qe7

8405

10040

979

272

8
10240
958
B9eh
11300
95+8
5761
294
Téed
917
0?7

688

872
36¢5
4449
404
917
047
07
bl7
8044
10840

9749



EXPERIMENT 3

PREPUNISHMENT

CRITERION

NONPUNISHED
SUBJEPT

2
3

10

i1

PUNISHED
SUBJﬁfT

e

3

10

id

B2:0
1040
740
42+0
§740
3840
650
1050
6640
9240

3940

1C0+0
850
510
640
B240
1190
8840
8840
4640
8600

670

103+0
11840
6940
4540

540

5560
8940
8140
6840

2940

12060
102+0

660

8400
13440
10200

65+0

6640

69+0

250

MEAN FIRST SEGMENT (PREPUNISHMENT)
SPEEDS OF GUILLOTINE-DOOR SUBJECTS

B4:0

500
8500
810
3840

720

11940
11540

800

9340
1580

7760

1600
B9+

81.0

EXTINCTION DAY
4 5
84¢0 8640
82:0 770
66¢0 7140

440 b0
53:.0 7340
4o 0 LYYV
3440 70
78¢0 6340
400 2100
1460 3100
590 &840
EXT{NCTION sDAY
123.0 12800
10540 B840
730 399U
bsQ 440
89:0 8440
16140 153.0
40 4oV
4o O 4.0
5560 7640
78¢0 900
5840 4720

870

360

8540

370

43¢0

12740
450

84.0

850
17060

40

RS
9440

5840

8240
680
63.0

460
91.0

40
4840
38.0

4¢0
34.0

5240

138.0
4¢0
88.0
4.0
8640
153.0
40
440
85.0
103.0

80.0

273

7740

440
5040
6140

40
29.0
250

12440
400

Ble¢0O

B3¢0
12740
b0

Le 0

g81.0

490



EXPERIMENT 3

PREPUNISHMENT
CRITERION

NONPUNISHED
SUBJ;ET

2

3

10

11

PUNISHED
SUBJECT
i
2

3

10

i1

1110
9ie0
9140
8840
9640

10240
9540
6700
93.0
4640

g0 0

l
11840
740
10640
7140
11240
7440
10640
B2+0
12440
980

109.0

12540

y

o3
-
O

93+0
9040
101.0
1000
106:0
7800
11240
5040

880

12640
8440
1010
5940
11000
780
11500
8740
11460
1020

11140

MEAN FIRST SEGMENT (PREPUNISHMENT)

SPEEDS OF DROP-START SUBJECTS

3

13740

[y
>
[)0]
-
o

4340
96;0
9940
1004C
1030
8900
11440
500

9140

3
13140
BéoU
14840
45.0
11840
B4 0O
11440

40
1170
1100

{12040

“
12640
8840
12440
440
9940
440

11700

8940

11540

bbeO

EXTINCTION DAY
4 8
1070 12340
g1:0 70e0
360 2640
99,0 B2:0
69¢0 7440
85.0 %840
86¢0 10540
9140 9440
§9:0 11240
3140 11240
6640 7800

EXTINCTION DAY

5
12800
9140
9540
680
10640

o0
11340

4 )
12640
11260

12140

2800.

61:0
9340
5140
6840
12240
100

53«0

13500
10540
i22.0
11640
10440

bou
10540

400G
12740
12240

111.0

9240
440

740
4140
7840
650
38.0
65+0

510

410

111.0
11240

12940

274

1640

670

{3040
7240

102¢0

450
12240
10840

12440





