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Effect of a signal previously paired 
with free food on operant response 

rate in pigeons* 

G. WILLIAM FARTHING 
University of Maine, Orono, Maine 04473 

In Phase I, food was presented independently of the birds' behavior. In one 
group, the food was paired with an auditory es; in the other group, es and food 
occurred randomly. In Phase 2, the birds were trained to peck a key for 
variable-interval food reinforcement, with es off. Then, following additional 
Phase 1 training, they were tested with ess presented during operant extinction. 
For both keypecking and a photocell measure of activity near the speaker, the 
es preduced changes in behavior which, when measured independently of the 
direction of change, were significantly greater in the paired group than in the 
random group. 

Rescorla & Solomon (1967) have 
discussed the importance of studying 
interactions between c1assical and 
operant conditioning by 
superimposing classical ess on operant 
response baselines. In an experiment 
wh ich involved positive reinforcement 
during both the c1assical and operant 
conditioning phases, Estes (1948) gave 
rats several tone-food pairings, then 
trained them to press alever for food 
reinforcement, and finally presented 
the tone occasionally during operant 
extinction; operant response rates 
increased during tone presentations. 
The present study was an attempt to 
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replicate Estes' ( 1948 ) ex perimen t, 
using pigeons as Ss. 

SUBJEeTS AND APPARATUS 
Fourteen experimentally naive 

Silver King pigeons (5-8 years old) 
were maintained at 75% of their 
free-feeding body weights. An operant 
conditioning test chamber was 
equipped with a response key, 
houselight, and feeder. A 6-cm-diam 
speaker was mounted behind 
perforations in the upper left corner of 
the intelligence panel, about 14 cm 
from the response key. A photocell 
was mounted about 3 cm from the 
lower leCt edge of the speaker, and 
light was projected on the photocell 
through an opening in an aluminum 
box that was suspended 15 cm in front 
of the speaker. External sounds were 
masked by a white noise in the room, 
which produced a noise level of about 

85 dB inside the chamber. The es was 
a high·frequency (approximately 
80 Hz) train of cJicks, which raised the 
noise level to about 93 dB. Food 
reinforcers consisted of 3 see of aeeess 
to mixed grain. Automatie 
programming and recording equipment 
were in an adjacent room. 

PROeEDURE 
In Phase 1, all Ss were given six 

sessions in which a 10-sec es and a 
food reinforcer were present 60 times 
eaeh, independently of the birds' 
behavior. In the paired group (N = 8), 
food was always delivered immediately 
following the es, with the es 
occurring on a variable-interval (VI) 
schedule with a mean of 60 sec (range: 
30-90 sec). In the random group 
(N = 6), the es and food were 
presented on independent VI 60-sec 
schedules. In Phase 2, the birds were 
trained to peck a red response key by 
the method of successive 
approximations and were then given 
six 60-reinforcement sessions, with 
peeks reinforced on a VI 30-sec 
schedule during the first session and 
on a VI 60-sec schedule during the last 
five sessions. No ess were presented 
during Phase 2. In Phase 3, all birds 
were given two more sessions identical 
to Phase 1. Throughout Phases 1 and 
3, photoeell responses were recorded 
every time the photocell beam was 
broken during the 10-sec es intervals 
and also during 10-sec intervals 
immediately preceding eaeh es 
presentation. The response key was 
covered by a cardboard patch during 
Phases 1 and 3. 

On the day after the last Phase 3 
session, each bird was given a 
10-reinforeement warm-up of Phase 2 
training, followed by a 2-h test session 
during which no reinforcers were 
delivered (extinction). In the test 
session, es was presented for 60 
30-sec trials, with from 60 to 120 sec 
between trials. The first test trial 
occurred after 60 to 120 sec of 
extinction. Photocell and keypeck 
responses were recorded du ring es 
intervals and also during 30-sec 
intervals immediately preceding each 
es presentation. 

RESULTS 
Peck- and photocell-response data 

were transformed into two different 
ratios whieh express the relative 
difference in response totals during 
pre-es intervals (A) vs es intervals 
(B). The direetional differenee ratio 
equals B divided by A + B; this ratio 
can range from 0 to 1.0, with values' 
greater than 0.5 indicating more 
responding in es and values below 0.5 
indicating less responding in es, as 
eompared to the pre-es interval. The 
nondirectional difference ratio equals 
A or B, whichever is smaller, divided 
by A + B; this ratio can range from 0 
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to 0.5, with lower values indicating a 
greater relative change in response 
frequency from pre-es intervals to es 
intervals, independently of the 
direction of the chanIre. 

In the last session of Phase 1, 
nondirectional photocell response 
ratios averaged .171 for the paired 
group and .368 for the random group 
(t = 2.23, p < .025, by a one-tailed 
test). Tbe groups did not differ 
significantly in directional photocell 
ratios: In the paired group (N = 8), 
this ratio was below 0.40 far six birds 
and above 0.60 for one bird (above 
0.50 for two birds); in the random 
group (N = 6), it was below 0.40 in 
one bird and above 0.60 in one bird 
(above 0.50 in two birds). The overall 
median prees photocell response rate 
in this session was 6. 7/min; the groups 
did not differ significantly on this 
measure. Photocell response data for 
the last session of Phase 3 were 
essentially the same as for the last 
session of Phase 1 (nondirectional 
ratios of .140 and .370, t = 3.63, 
p< .01). 

Observation of the birds during 
Phases 1 and 3 revealed that their 
typical behavior consisted of pacing 
back and forth in front of the 
intelligence panel. In the random 
birds, there was no obvious change in 
behavior when the es came on. Six of 
the paired birds typically reduced their 
pacing during es and oriented toward, 
and sometimes pecked ne ar , the feeder 
opening. However, two of the paired 
birds typically oriented toward the 
speaker during es. 1 

Test data were divided into five 
blocks of 12 trials each. In the first 
block, nondirectional peck ratios 
averaged .314 for the paired group and 
.462 for the random group (t = 2.18, 
p< .025); however, although the 
differences were in the same direction, 
the groups did not differ reliably on 
this measure in the other test blocks or 
for the test as a whole. The groups did 
not differ significantly on directional 
peck ratios for the test as a whole or 
for any of the separate test blocks. For 
the first test block, in the paired group 
(N = 8) the directional peck ratio was 
below 0.40 for four birds and above 
0.60 far none (three birds had ratios 
above 0.50); in the random group all 
of the ratios were between 0.40 and 
0.60 (three birds had ratios above, and 
three below, 0.50). For the test as a 
whole, the directional peck ratio was 
below 0.50 in seven of eight paired 
birds and five of six random birds. 2 

The overall median number of prees 
pecks was 160 in the first block and 
470 in the whole test; the groups did 
not differ significantly on either of 
these measures. 

For the test as a wh oIe, 
nondirectional photocell response 
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ratios averaged .344 for the paired 
group and .477 for the random group 
(t = 2.47, p< .025). The groups did 
not differ significantly in directional 
photocell ratios for the test as a 
whole: In the paired group (N = 8), 
this ratio was below 0.40 for one bird 
and above 0.60 for four birds (above 
0.50 for five birds); in the random 
group (N = 6), this ratio was below 
0.40 for one bird and above 0.60 for 
none (above 0.50 for two birds). Tbe 
groups did not differ reliably on either 
type of photocell response ratio during 
any of the individual test blocks, at 
least partly due to the low frequency 
of such responses in many of the birds. 
Tbe overall median number of preeS 
photocell responses was 16 for the 
first block and 65 for the whole test; 
the groups did not differ significantly 
on either of these measures. For the 
paired group, correlations between 
directional peck ratios and directional 
photocell ratios were not significant, 
either for the first test block or for the 
test as a whole. 

DIseUSSION 
Tbe present experiment faHs to 

replicate Estes's (1948) results. Tbe es 
increased barpress rates in Estes's rats, 
whereas in the first test block, es did 
not produce any consistent 
incremental or decremental effects on 
the pigeons' peck rates. There were 
several differences in procedural 
details between the two experiments, 
so it is not known wh ether the 
different results were due to species 
differences or to procedural 
differences. 

Tbe fact that, over the test as a 
whole, most of the birds in both 
groups pecked less during es than 
during pre·eS intervals can probably 
be explained simply as a generalization 
decrement, since prior peck training 
had been given only with the es off. 

Tbe failure to find a reliable 
difference between the groups' 
directional peck ratios' cannot be 
attributed to a failure of the paired 
birds to learn about the e8-food 
relationship, since during the e8-food 

'training in Phases 1 and 3, there were 
significant differences between the 
groups' nondirectional photocell 
response ratios, and this difference was 
maintained during the test session. 

Longo et al (1964) obtained 
significant increases in pigeons' 
stabilimeter activity du ring es when a 
lo-sec es was paired with food 
independently of the birds' behavior. 
Tbey suggested that one possible 
interpretation of their results was that 
the birds learned to make 
"superstitious" operant responses 
(Skinner, 1948) during es, as a result 
of accidental contingencies between 
responses and reinforcers. Photocell 

response data and observations of the 
birds' behavior suggest that the birds 
in the paired group of the present 
experiment learned "superstitious" 
operant responses during eS-food 
training in Phases 1 and 3. In some 
cases, these "superstitious" responses 
may have been compatible, and in 
other cases, incompatible. with 
keypecking. (A significant negative 
eorrelation between directional peck 
and directional photocell response 
ratios would support this hypothesis, 
but the fact that this correlation was 
not significant does not disprove the 
hypo thesis, since the photoeell did not 
detect all of the possible responses 
that would be incompatible with 
keypecking.) Tbus, during the first few 
test trials, the es did not produce any 
consistent incremental or decremental 
effects on keypecking, but it produced 
significantly greater changes in peck 
rates, measured nondirectionally, in 
the paired group than in the random 
group. Any attempt to test hypotheses 
about the motivational effeet of 
classical ess on operant responding is 
likely to be complicated by the Ss' 
learning to make "superstitious" 
operant responses du ring es, which 
may be incompatible with the operant 
response being measured by the E. 
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NOTES 
1. In an unpubJished experiment. two of 

eight pigeons were observed frequently 
pecking at the speaker during a 1,00o-Hz 
tone whlch was paired with free food on a 
VI 3O-sec schedule. but they rarely pecked 
the speaker during a 4,00o-Hz tone which 
was not paired with food. In the present 
study, in ho pes of obtaining more obiective 
evidence for thls apparent autoshaping to an 
auditory stimulus, a large opaque perforated 
response key was mounted behind a 5-cm 
opening in the intelligence panel in front of 
the speaker. During the first tWQ sessions of 
Phase 1. onepaired bird made 190 pecks at 
the speaker du ring CS intervals. but only 64 
during preCS intervals; this bird also made 
20 pecks at the speaker during CS intervals 
in the test. but none during preCS intervals. 
Other birds made few or no pecks at tbe 
speaker during training and none during the 
test. Autosbaping to an auditory stimulus 
may be possible, but the conditions under 
whlch it can be reliably produced have not 
yet been determined. 

2. In a pilot study involving paired 
training and testing conditions similar to the 
present study. all six birds bad directional 
peck ratios below 0.5 for the test as a 
whole. 
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