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Preexposure to unsignaled food: Autoshaping 
retardation following differential conditioning 

of food-tray directed behavior 

ANNEMIEKE VAN HEST, FRANS VAN HAAREN, and NANNE E. VAN DE POLL 
Netherlands Institute for Brain Research, Amsterdam, The Netherlands 

Preexposure to unsignaled food presentation retards the subsequent acquisition of stimulus
directed responding in autoshaping procedures. We hypothesized that this effect might be a direct 
function of the extent to which subjects engage in food-tray directed behavior during preexposure. 
To investigate this notion, unsignaled food presentation was made contingent upon high levels 
of food-tray directed behavior during preexposure for one group of subjects. For another group 
of subjects, food presentation during preexposure was contingent upon the occurrence of behavior 
other than food-tray directed activities. The subjects were then exposed to an autoshaping proce
dure, in which response-independent food presentations were preceded by the insertion of a 
response lever into the experimental chamber. Both male and female rats were exposed to these 
experimental procedures. The subjects that had engaged in high levels of food-tray directed be
havior during preexposure exhibited low levels of stimulus-directed behavior during autoshap
ing, and vice versa. Sex differences were also observed. Males showed more stimulus-directed 
responding during autoshaping than did females, with no differential effects of preexposure ex
perience. 

It has previously been shown that preexposure to un
signaled food presentation retards the subsequent acqui
sition of stimulus-directed behavior in autoshaping proce
dures (Balsam & Schwartz, 1981; Downing & Neuringer, 
1976; Engberg, Hansen, Welker, & Thomas, 1972; Tim
berlake, 1986; Tomie, 1981). It has also been shown that 
rats as well as pigeons exhibit high levels of food-tray 
directed behavior in anticipation of the presentation of 
response-independent food (Boakes, 1977; Innis, 
Simmelhag-Grant, & Staddon, 1983; Timberlake, 1986; 
van der Schoot, Kop, & van Haaren, 1987; van Hest, van 
Haaren, Kop, & van der Schoot, 1986). Taken together, 
these observations suggest that the retarded acquisition 
of stimulus-directed behavior in autoshaping procedures 
following exposure to response-independent food might 
be inversely related to the extent to which subjects en
gage in food-tray directed behavior during preexposure. 

The present experiment was designed to investigate 
whether differential conditioning of food-tray directed be
havior during preexposure would result in differences in 
stimulus-directed behavior during autoshaping. One group 
of subjects was exposed to a procedure in which the 
presentation of unsignaled food was explicitly contingent 
upon the occurrence of food-tray directed behavior. For 
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another group of subjects, unsignaled food presentations 
were contingent on the occurrence of behavior other than 
food-tray directed activities. 

Behavioral differences between the sexes have also been 
observed in different autoshaping procedures (van Haa
ren, van Hest, & van de Poll, 1987; van Hest & van Haa
ren, 1989). Male rats have been shown to be more likely 
than females to engage in stimulus-directed behavior when 
exposed to such procedures. Females, on the other hand, 
tended to engage more in other than stimulus-directed ac
tivities. Male and female Wistar rats thus were chosen 
for the present experiment to investigate whether or not 
preexposure conditions would differentially affect the ac
quisition of stimulus-directed behavior by the two sexes. 

MEmOD 

Subjects 
Sixteen male and 16 female rats were obtained flOm Animal House, 

TNO (Zeist, The Netherlands) when they were 9 weeks old. They were 
housed in group cages (4 same-sex subjects to a cage) under a reversed 
light-dark cycle (lights on 3:30 p.m.-3:30 a.m.) upon arrival in the 
laboratory. The subjects were food deprived and were fed daily to main
tain body weights at approximately 80% of growth-corrected free-feeding 
body weights. Water was always available in the home cages. The ex
periment started when subjects were 12 weeks old. 

Apparatus 
Experiments took place in eight locally constructed rat chambers which 

have been described in detail elsewhere (van Haaren et al. , 1987). 

Procedure 
Adaptation. All subjects were adapted to the experimental chamber 

for 20 min. Only the houselight was illuminated during this session. 
Five 45-mg food pellets (Bio-Serve) were placed in the food tray . 

Copyright 1989 Psychonomic Society, Inc. 
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~xposure. The houselight was illuminated at the beginning of each 
seSSiOn, and the levers were retracted from the experimental chamber. 
For two groups of subjects (8 males and 8 females), 45-mg food pellets 
were presented on a variable interval (VI) 3O-sec schedule of reinforce
ment (FOODTRA Y). Food presentation was contingent upon the first 
nosepoke in the food tray after the VI had elapsed. Food presentation 
was accompanied by a I-sec illumination of the light in the food tray. 
For the other two groups of subjects (8 males and 8 females), food was 
presented on a chained variable-time (VT) 25-sec differential reinforce
ment of other behavior (ORO) 5-sec schedule (OTHER). The ORO con
tingency insured that at least 5 sec had elapsed between a food-tray en
try response and food delivery. Food was presented after the ORO 5-sec 
interval had elapsed. Food-tray entries during the ORO contingency reset 
the ORO timer. The subjects were exposed to these experimental con
ditions for four consecutive sessions, which were terminated after 40 
food pellets had been presented. 
. Autosbaping. All groups of subjects were then exposed to an autoshap
mg procedure. The houselight was illuminated at the start of each ses
sion. The left lever (CS) was presented on a variable time (VT) 25-sec 
schedule. CS presentations were accompanied by illumination of the 
stimulus light located directly above the lever. The stimulus light was 
extinguished after 5 sec as the lever was retracted from the chamber. 
Response-independent food (US) was presented inunediately upon retrac
tion of the lever from the chamber. All US presentations were accom
panied by a I-sec illumination of the light in the food tray. Subjects 
were exposed to the autoshaping procedure for five consecutive ses
sions, which were each terminated after 40 US presentations. 

RESULTS 

Preexposure 
Food-tray entry rates (tray entries/min) during the fi

nal session of preexposure are shown in Table 1. These 
rates were log-transformed to increase homogeneity of 
variance (Winer, 1962) prior to analysis of variance 
(ANOV A) with the factors sex and condition (FOOD
TRAY vs. OTHER). Tray-entry rates were higher for 
males than for females [F(1,28) = 7.83, p < .01]. The 
subjects exposed to the FOODTRA Y condition showed 
higher tray-entry rates than subjects exposed to the 
OTHER condition [F(l,28) = 327.94,p < .01]. Nosig
nificant interaction effects were observed. 

The mean interval between two successive food presen
tations was calculated for the different groups of subjects 
to determine whether the behavioral contingencies dur
ing preexposure sessions differentially affected the fre
quency of food presentation. No differences between sub
jects exposed to the different experimental contingencies 
were observed [FOODTRAY: 32.11 sec; OTHER: 
32.26 sec, F(I,28) < 1.0, n.s.], nor were differences be
tween the sexes [males: 31.96 sec; females: 32.42 sec, 
F(1,28) < 1.0, n.s.]. 

Autoshaping 
Tray-entry rates during the autoshaping procedure, as 

well as the percentage of CS presentations with at least 

Table 1 
Mean (and Standard Deviation) Tray Entries 

per Minute During Preexposure 

Females 
Males 

FOOOTRAY OTHER 

33.48 (8.44) 
41.59 (7.94) 

5.07 (2 .11) 
6.31 (1.89) 
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Figure 1. Food tray entries per minute during autoshaping for 
groups of male (triangles) and female (circles) Wistar rats that were 
exposed to either the FOODTRAY (solid lines) or OTHER (dotted 
lines) reinforcement contingencies during preexposure to unsignaled 
food presentations. 

one CS contact, and CS contact rates (CS contacts/min) 
were analyzed by means of ANOV A with the factors sex, 
condition (FOODTRA Y vs. OTHER), and sessions, the 
last being repeated measures within subjects. Rate mea
sures were log-transformed and percentages were 2 . arc
sine [square root (x)] transformed (Winer, 1962). 

Figure 1 shows tray-entry rates during the autoshap
ing sessions. Subjects previously exposed to the FOOD
TRAY condition made more tray-entry responses during 
autoshaping than did subjects exposed to the OTHER con
dition [F(1,28) = 35.00, p < .01]. Tray-entry rates 
decreased over sessions for all subjects [F(4,1l2) = 
32.76, p < .01], but decreased faster for males than for 
females [sex X sessions, F(4,112) = 9.01, p < .01]. 
Tray-entry rates also decreased faster for subjects exposed 
to the FOODTRA Y condition than for subjects exposed 
to the OTHER condition during preexposure [condition 
x sessions, F(4,1l2) = 23.95, P < .01]. No other sig
nificant main or interaction effects were observed. 

Figure 2 shows the percentage of CS presentations with 
at least one CS contact response. The subjects that were 
previously exposed to the FOODTRA Y condition seemed 
less likely to contact the CS during its presentation than 
did the subjects exposed to the OTHER condition, 
although this effect was only marginally significant 
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Figure 2. Percentage of CS presentations in which at least one CS 
contact occurred for groups of male (triangles) and female (circles) 
Wistar rats that were exposed to either FOODTRA Y (solid lines) 
or OTHER (dotted lines) reinforcement contingencies during preex
posure to unsignaled food presentations. 

[F(1,28) = 3.50, p < .072]. The percentage of trials with 
at least one CS contact increased over sessions [F(4,112) 
= 17.83, p < .01). Males contacted the CS on more trials 
than did females [F(1,28) = 4.22, P < .05), irrespec
tive of the previously experienced preexposure conditions 
[sex x condition, F(I,28) < 1.0, n.s.). 

CS contact rates are depicted in Figure 3. The subjects 
that were previously exposed to the OTHER condition ex
hibited higher CS contact rates than did the subjects that 
were exposed to the FOODTRA Y condition during preex
posure [F(1,28) = 4.64, p < .05]. Contact rates in
creased over sessions [F(4,112) = 16.76, P < .01]. 
Males contacted the CS more frequently than did females 
[F(1,28) = 4.68, p < .05), but this effect was again in
dependent of the experienced contingencies during preex
posure [sex x condition, F(1,28) < 1.0, n.s.). 

DISCUSSION 

The results of the present experiment show that differential condi
tioning of food-tray directed behavior during preexposure affects the 
subsequent acquisition of stimulus-directed behavior in autoshaping 
procedures. The subjects that were conditioned to engage in low levels 
of food-tray directed behavior during preexposure engaged more in 
stimulus-directed behavior during autoshaping than did the subjects 
trained to engage in high levels of food-tray directed behavior. These 
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results suggest that the retarded acquisition of autoshaped responding 
following preexposure to response-independent food (Balsam & 
Schwartz, 1981; Downing & Neuringer, 1976; Engberg et al., 1972; 
Timberlake, 1986; Tornie, 1981) may be a direct function of the extent 
to which subjects engage in food-tray directed behavior during preex
posure. 

It has been argued that subjects that are preexposed to unsignaIed food 
presentation engage less frequently in stimulus-directed behavior be
cause stimuli other than the autoshaping stimulus have become reliable 
predictors of food presentation (context-blocking hypothesis) (e.g., Bal
sam, Locurto, Terrace, & Gibbon, 1980; Tornie, 1981). The context
blocking hypothesis states that subjects direct their behavior toward the 
most salient stimulus predictive of food presentation in the absence of 
a stimulus that signals the imminent presentation of food. When sub
jects are subsequently exposed to food presentation that is preceded by 
the presentation of a stimulus, conditioning to the stimulus is blocked, 
either because the stimulus is redundant with respect to the delivery of 
food, or because other environmental cues have exhausted all associa
tive strength connected to the presentation of food (Kamin, 1969; Mack
intosh, 1975; Rescorla & Wagner, 1972). Other investigators, however, 
have suggested that preexposure to unsignaIed food presentation affects 
subsequent stimulus-directed behavior in autoshaping because behavior 
incompatible with stimulus-directed behavior has been conditioned 
(Schwartz, Reisberg, & Vollmecke, 1974). 

The results of the present experiment support a context-blocking ex
planation of preexposure effects on the acquisition of stimulus-directed 
responding in autoshaping procedures (Balsam et al., 1980; Timber
lake, 1986; Tornie, 1981). It may be that during preexposure to unsig
naled, response-independent food, stimuli associated with the food tray 
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Figure 3. CS contact rates Oeverpresses per minute) for groups 
of male (triangles) and female (circles) Wistar rats that were ex
posed to either FOODTRA Y (solid lines) or OTHER (dotted lines) 
reinforcement contingencies during preexposure to unsignaled food 
presentations. 
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become the most salient and predictive stimuli with respect to food deliv
ery. Stimulus-directed behavior should thus be more retarded when food
tray-directed behavior has been explicitly conditioned during preexposure 
than when such behavior has been explicitly not conditioned. The results 
of the present experiment support such an analysis. A number of other 
experiments, most notably those in which preexposure and autoshap
ing sessions occurred in different environments, have provided addi
tional evidence in favor of the context-blocking hypothesis by showing 
that context-blocking effects were observed only when preexposure and 
autoshaping occurred in the same physical environment (Tomie, 1976a, 
1976b, 1981; Tomie, Murphy, Fath, and Jackson, 1980). 

A response-competition paradigm, on the other hand, seems less par
simonious than a context-blocking theory. Given the differential con
tingencies of the two preexposure groups in the present study, the 
response-competition hypothesis would not predict any obvious differ
ences between the groups in the acquisition rate of stimulus-directed 
behavior during autoshaping, unless it is assumed that some responses 
compete more with stimulus-directed activity than do others. However, 
under this assumption, one would have expected the FOODTRA Y group 
to show higher levels of stimulus-directed behavior than the OTHER 
group, because stimulus-directed activities during autoshaping have fre
quently been interpreted to result from •• stimulus substitution" processes 
(see Schwartz & Garnzu, 1977). 

The results of the present experiment confirm and extend the [md
ings on behavioral differences between the sexes observed in other ex
perimental procedures. Males exhibited higher levels of lever-directed 
behavior than did females, both when food presentation was contingent 
upon leverpressing and in autoshaping procedures when the lever was 
a signal for the upcoming availability of food (Heinsbroek, van Haa
ren, Zantvoord, & van de Poll, 1987; van Haarenet al., 1987; van Hest, 
van Haaren, & van de Poll, 1987a, 1987b; van Hest & van Haaren, 
1989). The results of the present experiment show that preexposure to 
unsignaled food presentations did not differentially affect the behavior 
of males and females in an autoshaping procedure. 
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