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ABSTRACT
ACQUISITION OF A DISCRETE-TRIAL-OPERANT APPETITIVE RESPONSLE IN RATS
AFTER EXPOSURE TO RESPONSE-INDEPENDENT FOOD
by
ROBERT PHILIP PALESE
Adviser: Professor William F. Oakes

Maier and Seligman (1976) have asserted that the presentation
of uncontrollable (response-independent) aversive events produces
the behavioral phenomenon "learned helplessness®. According to
Seligman (1975), the state of helplessness manifests itself as a
reduced ability on the part of an organism subsequently to learn
that purposive responses can produce favorable outcomes.

Although the authors proposed that the learned helplessness
phenomenon was a general effect encompassing both uncontrollable
noxious as well as non-noxious events, the plethora of learned
helplessness experiments conducted using aversive stimulus outcomes
(e.ge, shock) has not been nearly matched by those carried out with
positive stimulus outcomes (e.g., food). In fact, there is not a
single study cited in the rat learning literature that employed a
positive stimulus outcome in an experimental procedure like that
of thé typical learned helplessness research projects.

It was for the foregoing reasons that the present experiment,
which is the appetitive analogue to the learned helplessness studies,
was conducted. Three groups of subjects received a series of either
response-dependent food, response-independent food or mere food-hopper
training, respectively. Following these pretreatment procedures,

all animals were tested for acquisition of a discrete-trial operant



response for food reinforcement.

The results of the present experiment indicated that in each
instance in which statistical significance was established (e.g.,
five out of a possible nine times) the bar-pressing response levels
of the subjects that had previously received response~independent
food pellets was depressed when compared with the response levels
of those subjects trained to make a different active response
(head-poking) in order to procure nourishment. However, in contrast
with the usual learned helplessness results, the bar-pressing response
levels of the control group were indistinguishable from the
performance of the response-independent animals but significantly
different from the performance of the response-dependent subjeéts
on all occasions for which statistical significance was obtained.

An explanation based upon contingency theory was advanced ﬁo account
for these seemingly anomolous findings.

The findings of the current experiment were consistent with
the thesis presented by MacKintosh (1973), which asserted that
animals learn to "ignore" independently presented events and attend
to contingently presented events. Further, the results of the
current experiment were inconsistent with the position set forth
by Rescorla (1967), which suggested that independence between two
events is a neutral condition which leads to no conditioning between
the two events.

The present findings, together with the relevant findings
reported in the literature, were interpreted as being compatible
with the hypotheses which suggests that the experience of a non-

predictive relationship between behavior and the delivery of a



reinforcer, positive or negative, results in a retardation in later

learning when a response does become predictive of the reinforcer.
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INTRODUCTION

Seligman (1975) has asserted that the presentation of
uncontrollable (response-independent) aversive events produces the
behavioral phenomenon "learned helplessness". According to Seligman,
the state of helplessness, owing to the development of motivational,
cognitive, and emotional deficits, manifests itself as an inability
on the part of an organism subsequently to learn that purposive
responses can produce favorable outcomes. For example, after receiving
a series of inecsapable shocks, an organism may later have difficulty
learning that a response is now available with which to terminate
shock. In the words of the major proponents of the theory:

We assume that the incentive to initiate voluntary responses

in a traumatic situation is partly produced by the expectation

that responding produces relief. In the absence of this incentive,

voluntary responding will decrease in liklihood. When a person or
animal has learned that relief is independent of responding, the
expectation that responding produces relief is negated, and

therefore response initiation is reduced. Most generally put, the
incentive to initiate voluntary responses to control any outcome

(e.g., food, sex, shock termination) comes, in part, from the

expectation that responding produces that outcome. (Maier and

Seligman, 1976, p. 18)

Response-outcome independence is an active form of learning, and

like any other active form of learning, it can proactively

interfere with contravening forms of learning. (Maier and

Seligman, 1976, p. 18)

The typical learned helplessness experiment employs a triadic
design in which three groups of subjects receive either a series of
escapable noxious events, a series of inescapable noxious events, or
no noxious events, respectively. The aversive event is usually shock
of a fixed duration and intensity; inescapability is achieved by

restraining the organism in gome manner; finally, the animals assigned
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to the inescapable condition receive events at the same time and for
the same duration (i.e., yoked) as that of their matched subjects
exposed to the escapable treatment. Some time after this pretreatment,
all subjects are then exposed to a task in which escape from the

noxious stimulus is possible via the execution of a designated

. response.

The typical results obtained under these circumstances.are as
follows: while subjects who were administered either the escapable
noxious stimulus or the no noxious stimulus pretreatments subsequently
display equally reliable escape behavior, the subjects assigned to
the inescapable aversive event condition demonstrate significantly
low levels of escape behavior. These very same effects of inescapable
noxious stimuli have been demonstrated with dogs (Overmeir and Seligman,
1967; Seligman and Groves, 1970), rats (Maier, Albin and Testa, 1973;
Seligman and Beagley, 1975; Seligman, Rosellini and Kovak, 1975); cats
(Thomas and Balter cited by Seligman, 1975, p. 28), fish (Padilla,
Padilla, Ketterer and Giacalone, 1970}, and man (Gampel, 1976; Hiroto,
197l; Thorton and Jacobs, 1971).

Theoretically, the propositions surrounding the helplessness
literature are much related to the early research with Pavlovian
contingency learning theory conducted by Rescorla (1967), as well as
to the more contemporary and advanced approach to both clagsical and
instrumental conditioning contingencies of Gibbon, Berryman and
Thompson (1974). In 1967 Rescorla proposed a "truly random" procedure
ag the proper and single control for experimentation dealing with
classical conditioning phenomenon. The truly random control was

achieved by eliminating all temporal contingencies between conditioned
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and unconditioned stimuli. This could be achieved in either of two
ways: by presenting the conditioned stimuli (CS's) in the same
temporal periods as in the experimental condition while randomly
distributing the occurrences of the unconditioned stimuli (UCS's)
tﬁroughout the session, or vice versa. The spirit of the immediately
preceding statement may be translated into a conditional probability
statement of the following form: p(UCS/CS) =p(UCS/CS). Translated,
this statement suggests that the probability (B) of the UCS given

the CS is equal to the probability of the UCS given no CS. In other
words, the presentation of the CS is not predictive of the occurrence
of the UCS since the UCS has previously occurred with equal probability
vhen the CS was and was not presented.

Strictly speaking, Rescorla's propositions were confined to
classical conditioning situations and the various relationships that
could be obtained between CS's and UCS's. However, it may logically
be assumed that response-produced stimuli occurring in various temporal
arrangements with a reinforcer may duplicate the relationships (e.g.,
contingent, non-contingent) obtained with conditioned and unconditioned
stimuli. Therefore, using the logic of the Rescorla (1967) model,
it can be assumed that no conditioning should eventuate when a
response (with accompanying response-produced stimuli) and a reinforcer
occur independently.

Substituting the term response for C5 and reinforcement, or
outcome, for the term UCS in the statement discussed above, we have
the makings of a new conditional probability expression which deals

with similar relationships in the realm of instrumental conditioning.
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This new statement may then take the following form: p(RF/R) = p(RF/R).
Translated, this statement intimates that the probability of reinforce-
ment (outcome) given the execution of a specified response is equal
to the probability of reinforcement given the occurrence of no
response. In short, the occurrence of a certain fesponse is not
predictive of a pafticular outcome since that outcome has previously
occurred with the same probability when the response occurred as
when it did not. Seligman, Maier, and Soloman (1971) refer to this
latter situation as one of "uncontrollability", 1.e., the occurrence
of the reinforcer (outcome) is independent of responding.

Regarding the effects of uncontrollability upon an organism,
Maier and Seligman (1976) had this to say:

So we believe that the psychological state produced by

uncontrollability may undermine response initiation quite

generally. Dogs, rats, cats, fish, and people make fewer responses
to shock after receiving uncontrollable shock. Furthermore,

these motivational deficits may not be limited to shock or even

noxious events. Escape from frustration, aggressive behavior,

and even the propensity to solve anagrams might be undermined by

inescapable events. Conversely, uncontrollable rewards may

disrupt escape from noise, learning to procure food, and

competitiveness. (pp. 12-13)

It is apparent from the aforementioned quote that the authors
believe the learned helplessness phenomenon to be a fairly general
effect encompassing both uncontrollable noxious as well as non-noxious
events. However, the plethora of learned helplessness experiments
conducted using aversive stimulus outcomes (e.g., shock) has not been
nearly matched by those carried out with positive stimulus outcomes
(e.g., food). As a matter of fact, the only citation in the rat

learning literature that did use a positive stimulus outcome did not
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employ the triadic design indiginous to typical learned helplessness
research projects. In that experiment reported by Seligman, Meyer,

and Testa (cited by Seligman, 1975, p. 3L4) different groups of hungry
rats demonstrated various levels of difficulty in learning to bar-press
for food after they had had different amounts of free food pellets
dropped through the roofs of their home cages. In fact, it was
reported that some of the rats that had received the largest amounts
of free food did not learn to bar-press at all. It is, however, quite
clear from the design of this experiment (i.e., nonequivalence of
amount of non-contingent food among groups) thatvit could with greater
ease be considered a test of the effects of various degrees of experience
with response-reinforcer independence upon food acquisition behavior
rather than learned helplessness per se. In the typical learned
helplessness éituation at least two groups (i.e., contingent and
non-contingent) receive equal amounts of thefsignificate (shock).
However, in Seligman, Meyer, and Testa's situation described above

the groups were not equated for the amounts of food they received.

The latter study therefore confounded contingency with degree of
experiencg with food,

A research project which was a closer approximation to a well-
controlled, triadically designed, learned helplessness appetitive
analogue was one conducted by Welker (1976). Welker trained one group
of pigeons during 15 daily sessions to peck a key for food. A second
group received the same amount of non-contingent food (i.e., response-
independent grain-hopper presentations) yoked to the first group.

A third and final group was exposed to only one session of hopper

training during which these subjects received 4O grain presentations.



When all the pigeons were later presented with a test situation in
which treadle-pressing produced food on a continuous reinforcement
schedule, the results showed.that the experience with prior response-
independent food retarded acquisition.

However, since Welker (1976) utilized the same experimental
chamber for both the purposes of training and testing, the results
of his experiment may not be interpreted as an appetitive analogue
of the leérned helplessness situation. This is because Welker's
findings can be accounted for by appealing to a model formulated
by Rescorla and Wagner (1972). That model would interpret Welker's
situation as one in which the animals merely learned to associate
a particular responsé-outcome relationship (i.e., contingent or
noﬁ-contingent) with stimuli present in the experimental chamber
during both training and testing. This interpretation would not
be damaging to Seligman's theory. However, it would seriously limit
the proposed generality of the hypothesis. A reinspection of the
quote from Maier and Seligman (1976, p. 18) reproduced on the first
page of the present manuscript should attest to this intended
generality.

It was for the foregoing reasons that the present experiment,
which is the appetitive ﬁnalogue to the learned helplessness studies,
was conducted. This experiment employed a triadic design, as well as

a testing apparatus which was distinctly different from the chamber

utilized during training. Based upon the demonstrations and hypotheses

of Maier and Seligman (1976) and their cblleagues, it was predicted

16

that such an experiment would result in the typical learned helplessness

findings (i.e., no significant difference in food-acquisition
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performance between the control group and those animals trained
to make an active response in order to procure nourishment, but
a significant retardation in food-acquiring behavior on the part
of subjects presented with yoked, response-independent aliment).
Failure to find any group differences in the response-outcome
contingency situation outlined above would be predicted by an
extension of the seminal stimulus-outcome theory of Rescorla (1967),
which maintained that independence between a CS and UCSl is a neutral
condition which leads to no conditioning between the two events.
Evidence in support of this proposition may be found in an experiment
conducted by Rescorla (1966), in which rats were initially trained
in an unsignaled Sidman Avoidance task and then divided into three
distinct groups, depending upon the manner in which each group received
the Pavlovian pairing of a tone (CS) and shock (UCS). Group 1 was
administered the CS and UCS pairings according tq a truly random
procedure. Group 1l received the same stimulus presentations according
to an explicit pairing procedure. Group lll received a backward
conditioning procedure. The results of the experiment showed that
when the rats were later placed back in the Sidman Avoidance situation
and response rates to presentations of the tone were measured, groups
11 and 11l increased and decreaéed their rates of responding,
respectively, while Group 1 demonstrated no significant response
rate change to presentations of the tone.

Further support for Rescorla's proposition comes from an

lEarlier in this manuscript an equivalence of stimulus-
outcome and response-outcome contingencies was established.
Therefore, all remarks made concerning the former apply as well
to the latter.
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experiment in which rats again received presentations of a tone CS
and a shock UCS (Rescorla, 1968, Experiment 1l). Group 1 received
the tones and shocks in a truly random procedure, with the shocks
occurring in both the presence and absence of the CS. Group 1ll
received exactly the same treatment, with the exception that all
shocks scheduled to occur in the absence of the CS were omitted.
Group 11l received the same reduced number of shocks as did Group
11. However, for Group 111 the occurrences of the UCS's were
distributed randomly during the presence and absence of the (S, as
was the case with Group 1. Rescorla reported that when the CS was
subsequently presented while the rats bar-pressed for food, only
Group 11 (i.e., the group that received explicit CS-UCS pairings)
demonstrated fear of the CS (i.e., the conditioned emotional response).
The remaining two groupé, for which the CS and UCS presentations
were independent (non-contingent), showed no reliable conditioning
of fear.

It would seem, however, even in the face of the Rescorla findings,
that the prediction of the outcome of the experiment proposed here
was in favor of the learned helplessness hypothesis. This is because
more recent evidence has demonstrated that learning does indeed occur
in situations where CS's and UCS's are presented independently of
one another. For example, Mellgren and Ost (1971) reported that rats
subsequently took longer to learn that discriminative conditioned
stimuli predicted food after experience with a training procedure
in which the CS's were presented independently of food. MacKintosh
(1973) reported a comparable retardation of conditioning in pigeons

resulting from prior presentations of non-contingent (i.e., zero-
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correlated) CS's and UCS's. In that experiment MacKintosh exposed
pigeons to one of four different training procedures before placing
them into an autoshaping situation. Group 1 received presentations

of a €S (illumination of a translucent response disc) paired with
food on a truly random schedule. Group 1l received the identical
number of CS presentations but none of the food. Group 111 receilved
the grain presentations but did not experience the CS. Finally, Group
1V was merely given exposure to the experimental chamber but received
neither CS nor grain presentations. When the subjects were later
exposed to the autoshaping procedure, it was found that Group 1,

the group which had received random pairings of the response key

and grain, pecked at a significantly lower rate than elther of the
other three groups.

In an experiment using rats as subjects, MacKintosh (1973) showed
that random presentations of a given CS and a particular UCS retarded
the subsequent formation of an association between the two. In that
experiment there were two major. groups:

animals given conditioning with water as the UCS, and those given

conditioning with shock as the UCS. Within each of these two groups,

different sub-groups received a variety of treatments in the first
phase of the experiment. These treatments involved exposure to:

the CS alone; the appropriate UCS alone; random presentations of

the CS and the appropriate UCS; random presentationsg of the CS

and the opposite UCS; and, finally, simple exposure to the

apparatus. (MacKintosh, 1973, p. 87)

The results of the study showed that for both those groups conditioned
to water and those groups conditioned to shock all but one group
conditioned at approximately the same rate, and in each instance

the group that did not condition well was composed of animals

previously exposed to random presentations of the CS and UCS used



~ in conditioning. MacKintosh called this effect "learning to ignore"

the stimulus as a predictor of the reinforcement. As he put its
animals may learn that a particular stimulus signals nothing
of consequence, and this learning may not only underly current
changes in the behaviour elicited by that stimulus (as in

habituation), but may also affect subsequent learning about
the relationship between that stimulus and other events.

(MacKintosh, 1973, p. 91)

The present experiment, then, was a test of the prediction
derived from the work of Seligman on learned helplessness and
from that of MacKintosh on learning to ignore,‘that an effect

analogous to learned helplessness would occur in the positive

analogue of that paradigm.

20
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METHOD

Subjects

The subjects were 2L female albino rats of the Sprague-Dawley strain
purchased from Charles River Breeders; Wilmington, Massachusetts.
The animals welghed approximately 300 grams when the experiment commenced
and were thereafter maintained at 80% of their ad-lib body weight.
Water was always available in the home cage.
Apparatus
Materials for the experiment included six experimental rat enclosures,
three insulation chests, three retractable levers, and three head-
poking devices. Three of the experimental chambers were utilized
as pretreatment environments, while the remaining three boxes and
their respective insulation chests were used for the purposes of
testing. The pretreatment environments were located in a different
experiment room from the testing chambers.

Each of the pretreatment boxes, measuring 30x30x30 cm, contained
a food hopper and a head-poking device consisting of a 5 cm square
tube with an interruptable infared light beam located 1 ecm down the
length of the tube. The head-poking devices and food hoppers were
located 17.5 cm apart and each was 3 cm from the floor and 3.5 cm
from the side walls. The head-poking devices were located closest
to the left side wall, while the food hoppers were located near the
right side wall. The intelligence panels and the walls opposite
were painted flat black. The remaining two side walls were painted
gloss white. All floors were made of brown, wood-grain formica,

while the tops were constructed of Plexiglas. Illumination for the
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pretreatment enviromments was provided by fluorescent light bulbs
in the ceiling of the room in which the boxes were located.

Each of the three testing chambers, measuring 30x2hx2L cm,
contained a retractable lever (BRS/LVE 123-05) and a food hopper.
The retractable levers measured 2.8 cm wide, 1 cm thick, and
protruded 2 cm into the boxes when fully extended. All levers were
located 7.5 cm from the floor, and 3 cm from the right side walls.
The food hoppers were located at the center of the intelligence panels,
1.5 cm off the floors. The intelligence panels and their opposite
walls were made of steel-grey aluminum. The remaining two side walls
and ceilings were made of Plexiglas, while the floors were constructed
of gteel rods spaced 2 cm apart. The exteriors of all Plexiglas
surfaces were lined with grey cardboard, thereby making the testing
boxes appear a uniform grey throughout.
Procedure
Each rat was assigned to one of the following three groups: response-
dependent, response~independent and control. Before the beginning of
the pretreatment sessions the rats were adapted to the boxes. On
this adaptation day, each animal was placed into one of the pretreatment
chambers for a total of 50 min. During this period food was not
available, and responses had no programmed effect. On each of the
ensuing nine successive days comprising the pretreatment period,
animals in the response-dependent group were placed into the
pretreatment apparatus and trained, automatically, to respond (head-
poke) for food reinforcement (i.e., L5 mg Noyes Pellets). 4
response was defined as an excursion of the head of the animal a
sufficient distance into a 5 cm square tube to interrupt an infared
light beam located 1 cm down the length of the tube.
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On Day 1 of the pretreatment period, food reinforcement was
delivered to subjects in the response-dependent group either after
they had executed the proper response or, automatically, after a
variable, predetermined time had elapsed with no response. (The
various intervals employed here were based upon a mean interval of
LS sec.) The latter criterion is often referred to as a Variable
Time (VT) Schedule. During the subsequent eight days of the pretreat-
ment period food was available to these animals only on a continuous
reinforcement schedule, and the animals were required £o respond in
order to receive reinforcement. Electomechanical equipment was
employed to record the frequency of head-poking and to deliver
reinforcements.

Subjects in the control group received the same treatment as
that of the response-dependent group, except that the former animals"
received food in the food hopper, while occupying an identical
pretreatment chamber, at the same times (i.e., yoked) as that of
the animals in the response-dependent group. For the control subjects,
head-poking had no programmed consequence. ‘

Animals in the (poking) response-independent condition also |
received free food, while occupying a third identical pretreatment
environment, at the same times as the subjects in the response-
dependent group. However, for the response-independent subjects,
the food pellets were not delivered to the food hopper. Instead,
free pellets were dropped from a hole centerally loeated in the
ceiling of the chamber. For the response-independent subjects,

head-poking also had no programmed consequence.
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The above procedures continued until the animals in the response-
dependent condition had completed 100 responses and/or 50 min had
passed on each of the nine days of the pretreatment phase. In this
manner all three groups were equated for the number of pellets
recei&ed during the pretreatment phase of the experiment. They did,
however, differ in the conditions under which the receipt of food
was made possible.

Daily sessions consisting of 80 testing trials commenced on
the day following the pretreatment procedures described above. On
each 6f the two testing days, the animals were placed into the
second (tesﬁing) chamber and subjected to testing trials, during
which the lever was extended into the box for a meximum of 10 sec
and then retracted if no response occurred during that period.

The interval between successive trials was determined by a variable-
interval }j0-sec schedule. If the animal pressed the lever during the
10-sec interval after it had reached the point of its fullest excursion
into the box, the lever immediately retracted and the subject was
presented with a food pellet. However, if the lever was not depressed,
it was retracted at the end of the trial and no food was presented.
Multiple responses on a single trial were unlikely becéuse of the

speed of retraction of the lever. However, if such responses did

occur, only the first response of each trial was recorded and no
additional responses had experimentally programmed consequences.

In addition to recording the number of trials with a bar-press
response, which also allowed the number of trials to the first lever-
press to be analyzed, latency to bar-press on each trial was also

recorded. The latter dependent measure was incorporated, since



Hulse (1972) had previously demonstrated that it was quite sensitive
to the consistent introduction of response-independent food. The
actual data analysis was ultimately performed upon the speeds to
bar-press on every trial. Speed was obtained in each case by
determining the reciprocal of each latency score (i.e., 1/latency

in seconds = speed).
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RESULTS

Analysis of variance of the frequencies of head-poking
responses which occurred during the pretreatment period indicated
statistically significant differences among the three groups
(response-dependent, response-independent, and control) on each of
the nine days, Fs (2, 21) = 4.98, ps & .05. Analysis with the
Tukey (b) test demonstrated that the response-dependent (D) animals
executed significantly more head-poking responses than either the
control (C) or response-independent (I) subjects on each of the
nine days comprising the pretreatment period.(Rs<<..05), while
the latter two groups did not differ from each other in this regard
on any of the nine days of the pretreatment period (ps >>.05). Table 1
presents the mean number of head-poking responses produced by each
of the three groups (D, C, and I) on each of the nine days of the
pretreatment period.

Analyses of variance conducted upon the bar-pressing behavior
recorded during £he testing phase of the experiment revealed that
the three groups (D, C, and I) significantly differed from each
other with regard to the dependent measures of speed to bar-press
and the number of trials with a bar-press response, but did not
differ significantly from each other with regard to the number of
trials elapsed before the occurrence of the first bar-press respoﬁse.

Tables 2 and 3 are summaries of the one-way analyses of variance
that were conducted upon the speed to bar-press data and the total
number of trials with a bar-press response, respectively, produced
on test. days one and two combined. Tables 4 and 5 present the mean

speed to bar-press data and the mean number of trials with a bar-press

26



27

response, respectively, produced on test days one and two combined
by each of the three experimental groups (D, C, and I). Planned .
analyses with the use of the Tukey (b) test showed that for the
combined two days of testing the animals in the response-dependent
group responded faster and on more trials than either the response=-
independent subjects or the controls (ps <‘.05), while the latter
two groups did not significantly differ from each other with regard
to either dependent measure (ps >.05).

Statistical analyses of the bar-pressing behavior produced on
a daily basis indicated that the three comparison groups (D, C, and I)
differed significantly from each other with regard to the number of
trials with a bar-press response recorded on Day 1 (F (2, 21) = 1h.17,
P < .001), but did not differ of Day 2 (F (2, 21) = 3.06,
.07 >p >.05). Tables 6 and 7 are summaries of the one-way analyses
of wvariance conducted on the number of trials with a bar-press response
produced on test days one and two, respectively. Tables 8 and 9 present
the mean number of trials with a bar-press response produced by the
three comparison groups (D, C, and I) on test days one and two,
respectively. The Tukey (b) test demonstrated that on test Day 1 the
subjects in the response-dependent group responded on significantly
more trials than either the control subjects or the response-
independent animals (p < .05), while the latter two groups did not
significantly differ from each other with regard to this dependent
measure (p >.05). Further analysis with the Tukey (b) test showed
that on test Day 2 there were no significant differences among the
three comparison groups (D, C, and I) with regard to the number of

trials with a bar-press response (p > .05).
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Further statistical analysis of the bar-press data recorded
daily showed that the three experimental groups (D, C, and I) were
significantly different from each other with regard to the speed with
which they approached the bar and responded on both test Day 1
(F (2, 21) =10.21, p g ~001) and test Day 2 (F (2, 21) = 4.66,

P < +05). Tables 10 and 11 are summaries of the one-way analyses of
variance conducted upon the speed to bar-press data produced by the
three comparison groups (D, C, and I) on test days one and two,
respectively. Tables 12 and 13 present the mean speeds to bar-press
recorded on test days one and two, respectively, for the three
experimental groups (D, C, and I). Application of the Tukey (b)

test demonstrated that on each of the two testing days the subjects
in the response-dependent group approached and responded to the bar
significantly faster than either the response-independent or control
groups (ps < .05), while the latter two groups did not significantly
differ from each other on this measure at the .05 level of
significance.

Finally, as mentioned earlier, there were no significant
differences among the three comparison groups (D, C, and I) with
regard to the number of trials that elapsed before the first bar-
press response occurred on either test days one or two (Fs (2, 21) S 1.48,
ps »>.05). Tables 1l and 15 are summaries of the one-way analyses of
variance conducted upon the number of trials before the firs‘t bar-press
responge occurred on test days one and two, respectively. Tables 16
and 17 present the mean number of trials before the first bé.r-press
response occurred on test days one and two, respectdively, for each

of the three comparison groups (D, C, and I). Application of the



Tukey (b) test showed that there were no significant differences among
the three groups (D, C, and I) on either test day one or two with
regard to the number of trials elapsed before the occurrence of the
first bar-press response (ps > .05).

Furthermore, there was no significant difference among the three
experimental groups (D, C, and I) when the number of trials before
the first bar-press response was anglyzed over the combined two
days of testing, F (2, 21) =1.25, p >.05. Table 18 is a summary
of the oﬁe-way analysis of variance conducted upon the aforementioned
data. Table 19 presents the mean number of trials before the first
bar-press response on test days one and two combined for each of
the three comparison groups (D, C, and I). There were no significant
differences among these means at the .05 level of significance,

according to the Tukey (b) test.



Table 1

Means and Standard Errors of Head-Poking Responses Emitted by the Three Groups

on Each of the Nine Pretreatment Days

Group
Days Response-dependent Controlc Response~-independent
1 93.75% 58.25 38.62
b
(L.55) (8.63) (8.06)
2 88.562 58.00 60,50
(L.56) (9.50) (7.93)
3. 102.75 Lh.73 110,73
(1.1k) (8.88) (3.95)
L © 102,00 26,00 23.75
(1.07) (2.51) (3.50)

ot



Table l=-continued

Group

Days Response-dependent Control Response-independent
5 101.12 20.50 14.00
(.7k) (3.k2) (2.55)
6 100.25 13.00 | 12.25
(.16) (2.30) (2.39)
7 100.75 11,12 8.12
(.7h) (2.56) (2.11)
8 102,50 21,12 16.00
(.98) (L.89) (2.57)
9 102.50 17.62 ' 17.75

(1.10) | (4. 35) (3.90)

Note. n= 8 for each cell,

TE



Table l-continued

a'Mea.ns underlined by a common line do not differ significantly from each other;

means not underlined by a common line do differ at the .0l level of significance,
according to the Tukey (b) test.

Standard errors appear in parentheses.

“Since the control group head-poked more often than the response-independent group

on seven of the nine pretreatment days, the possibility that this was a non-chance
occurrence was persued. To this end, a post-hoc two-way analysis of variance was
conducted upon these data, with groups (control vs. response-independent) serving
as one factor and days of the pretreatment phase serving as the second factor.
The relevant results of that analysis indicated that neither the main effect of
groups (control vs. response-independent) nor the interaction between groups and
days was statistically significant. The F-ratios for the groups effect and the
interaction between groups and days of the pretreatment phase were F (1, 1h) =
1.17, p >.05 and F (8, 112) =.883, p .05, respectively. -
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Table 2
Analysis of Variance:
Speeda to Bar-Press on Test Days

One and Two Combined

Source SS af s F
Between 40580 2 «0290 7.09*
Within +0860 21 .00L0

Total «11ho 23

a
The reciprocal of latency in seconds.

%
p < -005.

1%



Trials With a Bar-Press Response on Test Days

Table 3

Analysis of Variance:

One and Two Combined

Source SS af Ms F
Between 10709.08 2 535454 7.85
Within 1},318.87 21 681.85

Total 25027.95 23

*B < 00050

e



Table L4
Means and Standard Errors of Speed? to Bar-Press on Test Days

One and Two Combined for the Three Groups

Groupb
Response-dependent Control Response-independent
.3748° .2818 .2621
d .
(.022l) (+0266) (.0183)

aThe reciprocal of latency in seconds.
b
n=8 for each group.

cMeans underlined by a common line do not significantly differ from each other;

means not underlined by a common line do differ at the .05 level of significance,
according to the Tukey (b) test.

Standard errors appear in parentheses.
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Table 5

Means and Standard Errors of Number of Trials With a Bar-Press Response

on Test Days One and Two Combined for the Three Groups

Groupa
Response~-dependent Control Response-independent
b
92.25 5475 L2.62
(5.88)° (12.3L) (8.29)

a
n=8 for each group.

Means underlined by a common line do not significantly differ from each other;
means not underlined by a common line do differ at the .05 level of significance,
according to the Tukey (b) test.

cS‘l‘.anda.rd errors appear in parentheses.

9t



Irials With a Bar-Press Response on Test Day 1

Table 6

Analyslis of Variance:

Source SS daf pus] F
Between 3455.58 2 1727.79 W17
Within 2560437 21 121.92

Total 6015.95 23

*2 < -001.

LE



Table 7.

Trials With a Bar-Press Response on Test Day 2

Source _5§ _c_i_f_ E g
Between 221);.08 2 1107.0L 3,06
Within '7583.75 21 361.13

Total 9797.83 23

*01>p >.05

gE



Tabie 8
Means and Standard Errors of Number of Trials With a Bar-Press Response

on Test Day 1 for the Three Groups

Groupa
Response-~dependent Control Response~independent
b .
3h.25 17.12 5,00
c .
(L.25) (481) (2.09)

a_r_x_=8 for each group.
b
Means underlined by a common line do not significantly differ from each other;
means not underlined by a common line do differ at the .05 level of significance,
according to the Tukey (b) test.

c
Standard Errors appear in parentheses,

6t



Table 9
Means and Standard Errors of Number of Trials With a Bar-Press Response

on Test Day 2 for the Three Groups

Groupa
Response-dependent Control Response-independent
b
58.00 37.62 37.62
c
(3.70) (8.46) (7.07)

a
n=8 for each group.

bMeans underlined by a common line do not significantly differ from each other
at the .05 level of significance, according to the Tukey (b) test.

®Standard errors appear in parentheses.

on



Analysis of Variance:

Table 10

Speed? to Bar-Press on Test Day 1

Source SS af MS F
Between .00L5 2 .0022 100217
Within .00L6 21 <0002

Total .0091 23

a
The reciprocal of latency in seconds.

*.
p < -00L.

™



Analysis of Variance:

Table 11

Speeda to Bar-Press on Test Day 2

Source S8 g_;g‘_ MS F
Between .0304 2 .0L52 Lo66
Within .068L 21 .0032

Total .0988 23

N :
The reciprocal of latency in seconds.

#*
P <L +05.

N



Table 12
Means and Standard Errors of Speeda to Bar-Press

on Test Day 1 for the Three Groups

Groupb
Response~dependent Control Response-independent
' i
¢ |
.1356 .1121 «1032 |
d .
(.0080) (.,0039) (.0017)

a
The reciprocal of latency in seconds.
b_r&:B for each group.
cMeans underlined by a common line do not significantly differ from each other;
means not underlined by a common line do differ at the .0l level of significance,
according to the Tukey (b} test.

dStandard errors appear in parentheses.

en



Table 13
Means and Standard Errors of Speeda to Bar-Press

on Test Day 2 for the Three Groups

(}roupb
Response=-dependent Control Response-independent
.2392° 1696 .1588
d .
(.0188) (.0237) (.0175)

a

The reciprocal of latency in seconds.

b

n=8 for each group.

cMea.ns underlined by a common line do not .significantly differ from each other;
means not underlined by a common line do differ at the .05 level of significance,
according to the Tukey (b) test.

dS‘l'.andza.rd errors appear in parentheses.



Table 1L
Analysis of Variance:

Number of Trials Before the First Bar-Press Response

on Test Day 1
Source S8 af s F
#
Between 119 -08 2 59 . 5’4 . 600
Within 2082.75 21 99.17
Total 2201.83 23

*R > .OS.

an



Analysis of Variance:

Table 15

Number of Trials Before the First Bar-Press Response

on Test Day 2

Source Ss af B F
3*
Between 657.58 2 328.79 1.8
Within 1165837 21 221.82
Total 5315.95 23
¥
p >.05.

9N



Table 16
Means and Standard Errors of Number of Trials Before the First Bar-Press Response

on Test Day 1 for the Three Groups

Grroupa
Response-dependent _ Control Response-independent
b
16.87 20.37 15.00
c
(3.47) (3.86) (3.19)

ap_=8 for each group.

bMea,ns underlined by a common line do not significantly differ from each other
at the .05 level of significance, according to the Tukey (b) test.

cStandard errors appear in parentheses.

A



Table 17
Means and Standard Errors of Number of Trials Before the First Bar-Press Response

on Test Day 2 for the Three Groups

Groupa'
Response-dependent Control Response-independent
b
2.50 15,12 10.75
(¢4
(.94) (7.15) (5.57)

ag: 8 for each group.

b
Means underlined by a common line do not significantly differ from each other
at the .05 level of significance, according to the Tukey (b) test.

®Standard errors appear in parentheses..

an



Table 18

Number of Trials Before the First Bar-Press Response

on Test Days One and Two Combined

Source SS g _M:S_ _F_‘_
Between 1055.25 2 527.62 1.25°
Within 8795.37 21 418.82

Total 9850,62 23

*g > .05,

61



Table 19
Means and Standard Errors of Number of Trials Before the First Bar-Press Response

on Test Days One and Two Combined for the Three Groups

C‘vroupa
Response-dependent Control Response-independent
b
19.37 35,50 25.75
(3.20)° (9.97) (6.98)

ast for each group.

b
Means underlined by a common line do not significantly differ from each other
at the .05 level of significance, according to the Tukey (b) test.

c
Standard errors appear in parentheses.

0s
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‘Discussion

The results of the present experiment represent a partial
replication, in an appetitive situation, of the typical learned
helplessness findings. In each instance in which statistical
significance was established (e.g., five out of a possible nine
times), the bar-pressing response levels of the subjects that had
previously received response-independent food pellets was depressed
when compared with the response levels of those animals previously
trained to make a different, active response (head-poking) in order
to procure nourishment. However, in coﬁtrast with the usual learned
helplessness results, on no occasion did the response levels of the
control group differ significantly from the performance of the
response~independent subjects.

| One possible explanation for the seemingly anomolous findings
mentioned above has to do with the nature of the control group
employed in the current experiment. In order to control for the
effects of experience with the experimental chamber and feeding therein
relative to experience with response-independent food-pellet
presentations, the present experiment employed a group (e.g., the
control group) which received magazine training on all the days
that the response-dependent and response-independent animals
received their respective treatments. Conceivably, this extensive
training where subjects were required to do no more than approach
the food hopper at the sound of the magazine may have created a
certain amount of "helplessness! among animals assigned to the control

group. In other words, the extent of contingency learning among
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subjects treated in this fashion may have been closer to that of the
response-independent (non-contingency) animals rather than that of the
‘response-dependent (contingency) subjects. The fact that the control
subjects showed a non-significant tendency to learn the second task
more readily than the non-contingent animals (cf. Tables L4, 5, 8, 9,
12, and 13) suggests that the approach response they learned in the
first phase of the experiment constituted somewhat more of a response-
lcontingency than that of the non-contingent animals who found their
food pellets on the floor.

The results of the present experiment also represent an extension
of the of the findings reported by Welker (1976) with pigeons in an
appetitive-stimulus, learned helplessness situation. Welker reported
that the response levels of subjects who were tested for acquisition
of a treadle-pressing response on a continuous schedule of
reinforcement following exposures to response-independent grain was
depressed relative to those subjects who were previously trained to
make an active response (key-peck) for nourishment. The present results
are a replication of these findings with rats as subjects in a discrete-
trials learning situation, thereby suggesting that the effects of
response-independent events are generalizable to an appetitive,
discrete-trials learning task employing rats as subjects. Further,
since the current experiment employed experimental chambers of markedly
different appearances during training and testing, a procedure ignored
by previous research projects conducted upon appetitive learned
" helplessness (cf. Seligman, Meyer, and Testa cited by Seligman, 1975,

ps 3L; and Welker, 1976), the present results may be considered to
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suggest that the effects of response-independent food were not
dependent upon the rats learning the relationship between responding
and the specific environmental stimuli in the contingent or
non-contingent situation.

The findings of the current experiment are also consistent with
the tﬁesis presented by MacKintosh (1973), which suggests that
animals learn to "ighore" independently presented events and attend
to contingently presented events. Further, the absence of a null
result here is inconsistent with the interpretation made above of
the position set forth by Rescorla (1967), which suggested that
independence between two events is a neutral condition which leads
to no conditioning between the two events.

Although the present results have been interpreted from a
learned helplessness point of view, an alternative interpretation
could be considered to provide an explanation for these findings.
For example, an associative interpretation of the present results
would assert that animals merely transferred certain responses,
conditioned as a result of reinforcement, from the pretreatment to
the testing phase. According to such an interpretation, during the
pretreatment phase of the experiment animals in the response-dependent
group learned to head~poke for food, while subjects in the
response-independent group learned a response such as foraging, or
sniffing around the floor in search of food. The learned behavior
of the control group would be considered to be that of hovering near

the food hopper. In this assocliative interpretation, then, during

the testing phase the rats in the response~dependent situation may



5k

have @ereli demonstrated positive transfer (i.e., head-poking behavior
in the testing chamber, which did not contain a hole, may have
facilitated, or failed to hinder the development of lever-pressing).
On the other hand, the assumed responses learned by the subjects

in the response-independent (foraging) and control (hovering) groups
during the pretreatment phase may have subsequently hindered the
development of lever-pressing in the testing phase, i.e., the animals
in the latter two groups may have merely demonstrated negative
transfer.

Such a model necessarily assumes that the experimental chambers
would elicit the assumed responses outlined above. It is the case,
however, that in the present study an attempt was made to preclude
such transfer by eliminating common environmental cues in the pre-
training and test phases by using experimental chambers with
different dimensions, shapes, colors, floors, and ceilings; and by
locating the pretraining and testing environments in different rooms.
Each of the three pretreatment environments measured 30x30x30 cm,
with a brown, wood-grain formica floor and a Plexiglas top. The
intelligence panels and the walls opposite were painted flat black,
while the remaining two side walls were painted gloss white., The
testing chambers measured 30x2Lx2l cm, with floors constructed of
steel rods spaced 2 cm epart. The intelligence panels and their
opposite walls were made of steel-grey aluminum. The remaining two
side walls and ceilings were made of Plexiglas. The exteriors of
all Plexiglas surfaces were lined with grey cardboard, thereby

making the testing environments appear a uniform grey throughout.
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In addition to being located in different experimental rooms, the
pretreatment and testing chambers were also oriénted differently,
i.e., the pretreatment environments were situated side-by-side with
their fronts facing south, while two of the testing chambers were
situated in an exactly reversed manner, and the third testing box
was located in an east-west plane.

It would seem likely that the net effect of such differences
as those outlined immediately above would be to minimize the possibility
of the transfer of the aforementioned putative associations from
thenpretreatment phase to the testing phase. For example, it seems
unlikely that the foraging behavior assumed to have been learned by
the response-independent subjects in the pretreatment chamber, with
its smooth, brown formica floor, would transfer at high strength
to the testing chamber, with its grid floor composed of steel rods
spaced'2 cm apart.

However, such an associative interpretation of the current
experiment cannot be entirely ruled out. In fact, the only definitive
research project that could provide a potential differentiation
between the learned helplessness model and the associative-transfer
alternative would involve: (1) specification of the compatibility
relations among response topographies in the rats' behavioral
repetoire, and (2) observation of any responses actually conditioned
during response-independent feeding.

In view of the control procedures employed in the present
research project (i.e., different experimental chambers in the pre-
training and testing phases), the associative explanation of the

results obtained here seems a bit strained. Similarly, the associative
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model is quite strained as an explanation for numerous other
experiments reported in the learned helplessness literature. For
example, Maier (1970) conducted an experiment in which one group of
dogs was trained to escape from shock by holding still, a response
presumed to be quite incompatible with jumping over a hurdle in a
shuttle box. A second group of dogs was subjected to inescapsable
shock yoked to the first group, while a third group received no
pretreatment. Following this pretreatment all groups receiyed 12
days of testing in a shuttle box where subjects were required to
Jump a hurdle in order to escape shock. The results indicated that
the group trained to perform a response incompatible with shuttling
(i.e., hold still) was slow to learn shuttling, but all subjects
in this group did eventually learn. Conversely, half of the animals
exposed to inescapable shock demonstrated complete failure to learn
the task across the entire 12 days of testing. Thus, the training of
a response presumed to be incompatible with shuttling did not duplicate
the effects of inescapable shock. These results are entirely consistent
with the learned helplessness hypothesis and inconsistent with an
associative model, which suggests that the learned helplessness effect
can be explained as an instance of negative transfer, whereby
competing motor responses learned in the training phase interfere
with performance in the testing situation. If this associative model
were valid, there should not have been any differences in shuttling
behavior between the response-dependent (escapable shock) and response-
'independent (inescapable shock) groups of that experiment.

Another experimental result for which an associative-transfer
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interpretation appears stralned was reported in a project conducted
by Overmier and Seligman (1967). In that experiment movement during
exposure to inescapable shock was prevented by the administration
of curare. The results demonstrated that curarization during exposure
to inescap#ble shock did not prevent or reduce the subsequent
learned helplessness effect. An interpretation of the Overmier and
Seligman experiment based upon the transfer of previously learned
incompatible responses is hard put to specify those interferring
responses. Naturally, it may still be argued that in the case of
curarized subjects movement-related neural processes were adventiously
reinforced, but that interpretation seems especially strained.

0f course, no one experiment can establish the validity of such
a complex theoretical concept as learned helplessness, but the present
findings, together with the relevant findings reported in the
literature, are quite compatible with the hypothesis which suggests
that the experience of a non-predictive relationship between behavior
and the delivery of a reinforcer, positive or negative, results in
a retardation in later learning when a response does become predictive

of the reinforcer.
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