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Body weight and preference for
a free-operant conflict situation
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The American University, Washington, District of Columbia

Six male food-restricted hooded rats were trained to press a bar on a two-component multiple
schedule in which a response chain enabled the rats to control which component was operating
(switchable-multiple schedule). The reinforcement density was several times higher in one com­
ponent, but barpress responses were intermittently punished with foot shock in this conflict com­
ponent. On this switchable-multiple schedule, the rats responded at a higher rate in the unshocked
component and stayed in this component most of each session. After 5 months, however, 2 rats
began spending most of each session in the shocked component. To test whether a deprivation
manipulation would influence preference for the shock-food conflict component as it does final
spatial distance from the goalbox in an approach-avoidance runway conflict situation, the weights
of these 2 rats were gradually increased and then gradually decreased in an ABA design. When
their weights were increased, these rats more than quadrupled their time in the unshocked com­
ponent. This was reversed with weight reduction. These findings support the contention that the
temporal resolution of conflict in the free-operant choice paradigm is analogous to the spatial
resolution of conflict in a runway.

Preference has been studied in a variety of behavioral
paradigms, but there is little data on the relation between
measures of preference in free-operant and in runway
paradigms. A group of rats from a recent study (Thomas,
Weiss, & Schindler, 1990) produced the opportunity to
examine an aspect of this issue. These rats responded on
a two-eomponent multiple schedule. In one (the conflict)
component, barpresses were richly reinforced with food,
but they were also punished with shock. In the other (the
unshocked) component, presses were not punished, but
food reinforcement was much less frequent. This type
of multiple schedule, which contains one conflict com­
ponent and one component that does not include a punish­
ment contingency, was introduced by Geller and Seifter
(1960) as a baseline against which to test the antianxiolytic
properties of drugs. In the present research, a Geller­
Seifter conflict schedule was used, but the subjects were
given the opportunity to choose the component of the
multiple schedule that was operating. This switchable­
multiple schedule was described by Thomas and Weiss
(1986) .

For 5 months of training, all 6 rats spent the majority
of virtually every session in the safe component. They
also responded more rapidly in that component than they
did in the conflict component. However, after 5 months,
2 rats (Rats 105 and 110) began to spend the major part
of each session in the punishment component, while con-
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tinuing to barpress slowly in this component (see Fig­
ure I). This created the opportunity for us to determine
whether the component preference of Rats 105 and 110
could be made comparable to that of the other 4 rats
through the manipulation of a variable proven effective
at influencing approach-avoidance conflict resolution in
the runway.

In runway studies of approach-avoidance behavior, food
deprivation has been found to increase goalbox approach,
despite aversive stimulus presentation (cf. Miller, 1959).
This deprivation-level effect on approach-avoidance be­
havior has been attributed to interacting approach and
avoidance motivational gradients (see, e.g., Brown, 1942;
Hull , 1952; Miller, 1944). In the free-operant conflict
situation , however, even severe increases in a rat's food
deprivation have been found to be of only small con­
sequence in increasing punished response rates (Cook &
Davidson, 1973; Margules & Stein, 1967). This apparently
contradicts findings from runway studies of approach­
avoidance behavior, in which increased deprivation has
been found to greatly increase the tendency to approach
a goalbox despite a punishment contingency .

A theory related to preference may help resolve this
paradox (Coombs & Avrunin, 1977). An assumption of
this theory of single-peaked preference functions is that
runway behavior is a spatial measure of preference. If this
is true, response rate in the free-operant setting may not
be an accurate analogue of runway behavior. For example,
there are schedules that produce high response rates with
low rates of reinforcement and others that produce low
response rates with high rates of reinforcement (Ferster
& Skinner, 1957). However, the time a subject chooses
to remain in components may be a temporal analogue to
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Figure 1. Upper grapb: Mean responses per minute in the VI 30­
sec + shock and VI 9O-sec: components, for 6 rats after approXI­
mately S months of training. Data were obtained from three con­
secutive sessioas. Note that, in all cases, the rats were responding
more frequently in the VI 9O-sec: components. T-bars = one SEM.
Lower grapb: Mean percent of sessiomi spent in VI 3O-sec: + shock
components. Note that only Rats lOS and 110 tended to spend the
majority of the sessions in the VI 3O-sec: + shock components.
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the spatial variable of position in a runway, with both be­
ing measures of preference. Although neither Margules
and Stein (1967) nor Cook and Davidson (1973) could
address this issue because their rats could not control
which components operated, both component preference
and response rates could be simultaneously measured with
our switchable-multiple schedule.

The present research involved systematically changing
the body weights of Rats 105 and 110 and measuring the
effects on component preference and response rates . The
question of interest was whether the effect of deprivation
on time spent in components would be consistent with the
effect of deprivation on goalbox approach-avoidance be­
havior in the runway situation. That is, would higher body
weights reduce the tendency of the subjects to come in
contact with aversive stimuli in order to get food? Con­
versely, would lower body weights increase the subjects'
tendency to come in contact with the aversive stimuli in
order to get food?

Subjects
Six male Long-Evans hooded rats obtained from Blue Spruce Farms

served as the subjects. The rats were individually housed and received
freeaccess to water in their home cages . During baseline training, their
food was restricted to maintain them at about 80 % of their free -feeding
weights. Following each session, they received the remainder of their
daily food allotment. The rats were trained from four to six timesa week.
Although all rats underwent the baseline training, 4 rats (103, 107, 109,
and 114) were not used in the final experimental manipulation. These
rats, unlike Rats 105 and 110, preferred the unshocked component (see
Figure I). Performing an opposite symmetric weight manipulation to
that used for Rats 105 and 110 (e .g ., substantially lowering, and then
raising, these rats' weights) would have involved reducing them well
below 80% of their free-feeding weights, which was not desired.

Apparatus
The rats were trainedand tested in three similar operant training cham­

bers described elsewhere (Thomas et al ., 1990). A microswitch bar was
located on the right side of the front wall , with a food trough on the
left side . A chain attached to a microswitch extended into the chamber
from a ventilation hole located in the center of the ceiling.

The 2000-Hz, 9O-dB discriminative stimulus (S~ of tone was presented
through a speaker mounted above the chamber. The light SO was gener­
ated by two 15-em showcase, 25-W, 120-V bulbs. The training cham­
ber and its associated stimulus-presentation devices were enclosed within
a sound-attenuation chest described elsewhere (Weiss, 1970) .

Reinforcers were 45-mg Noyes food pellets . Footshocks were 0 .5 sec
and were produced by solid-state constant-eurrent scramble shockers.
Shock intensities were titrated for each rat to produce desired effects
on response rates . Sessions were run and data were collected with a
PDP-8 computer running a SKED program.

Procedure
The rats were trained to approach the food trough when the feeder

was activated, then shaped to press the bar for food . Next, they were
trained to respond on a variable-interval 30-sec (VI 3D-sec) schedule,
in which the first response after a variable period averaging 30 sec from
the last reinforced response was reinforced. Half of the rats (Rats 103,
105, and 107) received initial training with the showcase lights on and
the others (Rats 109, 110, and 114) with the tone on. Over the next
4 months , the rats were advanced from this VI 3D-sec schedule, to a
multiple (VI 3D-sec, VI 9Q-sec) schedule, to a multiple (VI 30-sec +
shock, Vl9Q-sec) schedule, and finally to a switehable-multiple (VI 30­
sec + shock, VI 9Q-sec) schedule. Throughout this training, behavioral

stability was defined as no more than 20% variation in response rate
with no obvious trend in either component for 3 days . The rats were
advanced from one schedule to the next when their behavior was stable .

On this final switehable-multiple (VI30-sec + shock, Vl9Q-sec) sched­
ule, in the conflict component, a VI 3O-sec food reinforcement sched­
ule was in effect, and every 10th response , on the average, was punished
with foot shock . A VI 9Q-sec schedule was in effect in the other com­
ponent. Each component was 250 sec, and the components alternated
with each other. However, if the chain was pulled, the operating com­
ponent immediately switched. The only limit on the number of times
a rat could switch components was that 0 .5 sec had to elapse after one
chain pull before the next would switch components. This restriction
was imposed because at times the rats would hang on the chain, and
inadvertent chain pulls might have occurred as the rats let go of the chain.
Sessions lasted 4,000 sec, and the percentage of the session that rats
spent in the VI 30-sec + shock components was used as a measure of
preference. Fifty percent of the session in each component was taken
as indicating no preference between them.

The rats were trained on this schedule for 5 months and usually
responded at a greater rate and spent most of each session in the VI
9Q-sec component. Rats 105 (light = VI 3Q-sec + shock) and 110 (tone
= VI 3O-sec + shock), however, began to prefer the VI 3D-sec + shock
component (Figure I). In the present experiment, we examined the ef­
fect of body weight on these rats' component preferences and absolute
response rates . First, the weights of Rats 105 and 110 were gradually
increased over 12-18 sessions, until they approximated the rats' free­
feeding weights. Next, theseweights were decreased until the rats' prefer­
ences were again stable. The experiment was concluded after a stable
effect of decreasing weight on preference was obtained.
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Figure 2. Percent of session spent in tbe VI 3O-sec + shock component across sessions
wben tbe weights of Rats lOS and 110 were systematically changed.
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across sessions wben tbe weights of Rats lOS and 110 were systematically changed .
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RESULTS

Figure 2 shows how the rats' weights were related to
their preferences for components. For both rats, as their
weights increased, their preferences decreased for the VI
30-sec + shock component. Rats 105 and 110 initially
spent 80%-95% of their sessions in the VI 3Q-sec + shock
component at their baseline weights of - 300 g. When
their weights increased by 8 %-1 0 % over baseline , the
percent of the sessions they spent in the VI 3Q-sec + shock
component decreased by 60% (Rat 110) to 70% (Rat 105).
This meant they were only in the shocked component for
about 20% of each session. This change relative to base ­
line continued for both rats as their weights were further
increased. Rat 110 spent about 20% of the sessions in the
shocked component, whereas Rat 105 spent about 70% .
Preference for the VI 30-sec + shock component ap­
proached the premanipulation baseline for both rats after
their weights were reduced to approximately 90% of the
maximwn weights they reached during the weight manipu­
lation.

In Figure 3, body weight is related to the absolute
response rates in the shocked and unshocked components
for both of the rats . The changes in their rates are not
as clearly related to the body weight manipulation as were
the changes in component preferences (Figure 2). Body
weight was not consistently related to response rate in the
unshocked component for either rat. However, the abso­
lute response rate in the shocked component appeared to
be inversely related to body weight for both rats, although
this relationship was more pronounced for Rat 105 than
it was for Rat 110.

DISCUSSION

In the approach-avoidance conflict situation, an increase in depriva­
tion enhancesthe likelihood of goalboxapproachbehavior. In the present
study, an inverse relationship between conflict-eomponentpreference
and body weight in a free-operant situation was found. This demon­
strates that spatial resolution of conflict in the runway is affected by
a deprivationmanipulation in a mannersimilar to howthe temporal reso­
lution of conflict in this free-operant setting is affected.

In comparisonwith the dramaticeffect that the changes in body weight
hadon conflict-eomponent preference, this manipulation hada relatively
small, but consistent, effect on absolute response rates in the conflict
component. This small effect on conflict-eomponent response rates is
consistent with what was found in similar paradigms by Margules and

Stein (1967) and Cook and Davidson (1973). In these studies, increas­
ing deprivation levels of rats also increased punished responding in a
Geller-Seifter conflict paradigm to a small degree. While replicating
these findings, the presentSllJdy demonstrates for the first timethatprefer­
ence, as measured by timein components, is stronglyaffected by changes
in weight in a Geller-Seifter conflict paradigm. Clearly, in this conflict
paradigm, response rate is less sensitive to a motivationalmanipulation
than preference is, which is reflected by the rats' decision to remain
in each component.1berefore, the switchable-multiple conflictparadigm
would be a more complete source of behavioral data thanconventional
free-operant conflictparadigmsin whichonly responserate is measured.
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