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Simple Schedule and Signal-Key Multiple Schedule
Responding and Behavioral Contrast

Frances K. McSweeney, James D. Dougan, and Valeri A. Farmer

Pigeons’ rates of responding on simple schedules appearing alone or as components of signal-
key multiple schedules were not systematically different early in training, but were different
later in training. This suggests that a simple schedule may be an appropriate baseline from which
to measure behavioral contrast. Positive behavioral contrast, like the present differences between
simple and multiple schedule responding, does not appear when naive subjects respond on signal-
key multiple schedules, but does appear when experimentally experienced subjects are used.

Experiments in behavioral contrast frequently measure
contrast relative to baseline multiple schedules that pro-
vide the same simple schedules in each of two compo-
nents (e.g., a multiple VI X VI X schedule). McSweeney
(1980) asked whether contrast also could be measured
relative to a simple schedule baseline; that is, similar to
positive contrast, responding might be faster during the
more favorable component of a multiple schedule than
during the same schedule appearing alone (see, e.g., Free-
man, 1971; Halliday & Boakes, 1974; Hearst & Gorm-
ley, 1976; Jaffe, 1973; McSweeney, 1980; Pear & Wilke,
1971). Similar to negative contrast, responding might be
slower during the less favorable component than during
the same simple schedule (e.g., McSweeney, 1982).

If simple schedules are appropriate baselines, then
differences between simple and multiple schedule respond-
ing should appear under the same conditions that produce
contrast. The present experiment examines this question
for signal-key multiple schedules. Contrary to the present
hypothesis, McSweeney (1980) found that the rates of
responding during the more favorable components of
signal-key multiple schedules were greater than the rates
of responding during comparable simple schedules, even
though positive contrast is usually not observed during
signal-key multiple schedules. However, McSweeney’s
(1980) experiment used experienced subjects. Most of the
studies that failed to find signal-key behavioral contrast
used naive subjects (Schwartz, 1975; Spealman, 1976;
White & Braunstein, 1979; Williams & Heyneman, 1981,
Experiment 1; Woodruff, 1979) or subjects with limited
experimental histories (Keller, 1974; cf. Schwartz, Hamil-
ton, & Silberberg, 1975). The two studies that did find
contrast during signal-key multiple schedules (Schwartz,
1978; Williams & Heyneman, 1981, Experiment 2) used
subjects described as having *‘extensive experimental his-
tories.”’

Some of these data were presented at the 1983 meeting of The Psy-
chonomic Society. Address correspondence to F. K. McSweeney,
Department of Psychology, Washington State University, Pullman, WA
99164-4830.

Copyright 1986 Psychonomic Society Inc.

In this experiment, we asked whether differences be-
tween responding during simple and signal-key multiple
schedules, like multiple-schedule behavioral contrast, fail
to occur when naive subjects are used, but develop as sub-
jects gain experience.

METHOD

Subjects
Three naive pigeons, maintained at 80%-85% of their free-feeding
weights, served as subjects.

Apparatus and Procedure

We used a Grason-Stadler pigeon station, Model E6446C, euclosed
in a sound-attenuating chamber The houselight was illuminated during
the sessions

After subjects were shaped to peck the response keys, they were placed
on the following series of schedules: VI I min (40), multiple VI 1 min
VI 4 min (40); VI 1 min (40); multiple VI 1 min VI 15 sec (50); VI
1 min (40); multiple VI 1 min extinction (ext 20), VI 1 min (40), mul-
tiple VI 1 min VI 30 sec (50): VI 1 min (40), multiple VI 1 min VI
10 min (25); VI 1 min (40); multiple VI 1 min VI 4 min (40); and VI
1 min (40). (The number 1n parentheses after each schedule 1s the number
of reinforcers presented per session for that schedule.) Sessions were
conducted daily, five to six times per week

Pecks on the green center key produced reinforcers. A white light
illuminated the left key, whenever the VI 1-min component or sched-
ule was available. A red light illuminated the right key during the other
component The components alternated every 90 sec.

Reinforcers (5-sec access to mixed grain) were scheduled according
to a 20-interval Catania and Reynolds (1968, Appendix 2) series. Key-
lights were extinguished, and responses were not recorded during rein-
forcement.

Subjects responded on each schedule until responding stabilized An
average of 40 sessions was conducted per schedule.

RESULTS

Table 1 presents the mean rates of responding during
each schedule and component. Reinforcer time was ex-
cluded from all calculations. Table 1 shows that positive
contrast did not appear at first, but developed over time.
A one-way within-subject ANOVA applied to the response
rates during the VI 1-min components and schedules was
statistically significant [F(12,24) = 4.89, p < .05]. Un-
til at least the final two multiple schedules, ¢ tests for
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Table 1
Rates of Responding Emitted by Naive Subjects During
Simple Schedules and During the Components
of Multiple Schedules

Subject

Schedule 15 17 18 Mean

VI 1 Min 76.4 710 743 739
Mult VI 1 Min 386 8738 956 74.0
VI 4 Min 345 777 84.5 65 6

VI 1 Min 89.2 98.9 103.6 97 3
Mult VI 1 Min 51.7 834 98.0 77.7
VI 15 Sec 149.2 128.5 1153 131.0

VI 1 Min 770 835 839 815
Mult VI 1 M 85.7 136.7 140.1 120.8
Ext 323 115.9 121.6 89.9

VI 1 Min 96 7 130.3 104.8 110.6
Mult VI 1 Min 599 130.2 103.1 977
VI 30 Sec 832 143.8 115.3 114 1

VI 1 Min 70.0 114.3 820 88.7
Mult VI 1 Min 932 175.1 1259 131.4
VI 10 Min 41.1 147.9 1183 102.4

VI 1 Min 814 159.9 126.7 122.7
Mult VI 1 Min 108.2 177.5 173.2 153.0
VI 4 Min 103.2 1734 167.4 1480

VI 1 Min 76 3 113.8 168.2 1194

matched pairs showed that response rates during the more
favorable VI 1-min components were not significantly
greater statistically than response rates during the sur-
rounding simple schedules. The rates of responding dur-
ing the VI 1-min component of the multiple VI 1-min VI
10-min schedule were significantly greater than the
response rates during the preceding VI 1-min schedule
[#(2) = 3.92, p < 05] and marginally greater than
response rates during the following VI 1-min schedule
[1(2) = 1.79, p = .10]. Response rates during the VI 1-
min component of the second multiple VI 1-min VI 4-
min schedule were significantly greater than response rates
during the preceding VI I-min schedule [#(2) = 3.55,
p < .05] and marginally greater than response rates dur-
ing the following VI I-min schedule [#(2) = 1.98,
.05 < p < .10].

Negative contrast did not occur. Response rates dur-
ing the less favorable VI I-min components were not sig-
nificantly less (p < .05) than those emitted during the
preceding or following simple schedules for either the
multiple VI 1-min VI 15-sec or multiple VI 1-min VI 30-
sec schedules.

DISCUSSION

The present results suggest that differences between simple schedule
responding and responding during the more favorable component of a
multiple schedule are examples of positive behavioral contrast. Differ-
ences between simple and multiple schedule responding did not appear
troduced. The studies that did not find positive contrast using a signal-
key procedure conducted many fewer sessions (Keller, 1974, mean =
122 sessions; Schwartz, 1975, 215, White & Braunstein, 1979, 57;

Woodruff, 1979, 71, Wilhams & Heyneman, 1981, Experiment I,
115 sessions before the last multiple VI ext schedule; Spealman, 1976,
132 sessions, although 2 of his 6 subjects had previous experience). The
one researcher who did find positive contrast and reported the experimen-
tal histories of the subjects (McSweeney, 1980, Experiment 3) used sub-
Jects who had responded on multiple and VI schedules for more than
1,000 sessions. Therefore, neither differences between simple and signal-
key multiple schedule responding nor positive behavioral contrast oc-
curs when subjects have had little experience, but both do develop later.

It 1s not known whether differences between simple schedule respond-
ing and responding during the less favorable components of multiple
schedules are examples of negative contrast. Differences between sim-
ple schedule responding and responding during the less favorable com-
ponent of the multiple schedule did not reach significance in either the
present study or McSweeney (1980); however, negative contrast, as de-
fined here, has rarely been studied when subjects respond on signal-
key multiple schedules. The existing data show considerable varabil-
1ty across subjects (Schwartz, 1975, 1978). Future experiments should
investigate this question.

The present results may create problems for Williams and Heyne-
man’s (1981) argument that changes in response topography explain the
absence of contrast during signal-key multiple schedules. Williams and
Heyneman suggested that response topography changes from a simple
peck during baseline to a look-plus-peck during contrast. This change
in the efficiency of the response masks any increase in response rate
that would otherwise occur and be interpreted as positive contrast.

Williams and Heyneman'’s (1981) argument also applies to the present
experiment. The look-plus-peck during signal-key multiple schedules
should be less efficient than the peck during simple schedules. There-
fore, no positive contrast should be observed.

However, the present results create two problems for Williams and
Heyneman's (1981) model. First, they support an alternative explana-
tion for Williams and Heyneman'’s results. In their Experiment 1, Wil-
hams and Heyneman used a standard signal-key procedure and observed
no contrast In Experiment 2, they used a modified signal-key proce-
dure that required subjects to look and peck in both the baseline and
contrast phases. As predicted by their model, positive contrast appeared
during Experiment 2, when differences 1n response topography across
schedules were eliminated. However, Williams and Heyneman also used
naive subjects 1n Experiment 1 and subjects described as having *‘ex-
tensive experimental histories’ in Experiment 2. Therefore, differences
in experience, rather than differences in response topography, might
account for the different results of their Experiments 1 and 2.

Second, Williams and Heyneman's (1981) theory does not explain
why negative contrast 1s not usually observed for signal-key multiple
schedules The predicted decrease in the efficiency of the response should
produce a decrease in response rate that should make the observation
of negative contrast very likely when signal-key procedures are used.
However, Schwartz (1978), McSweeney (1980, Experiment 3), and the
present experiment failed to find negative contrast when either simple
or signal-key multiple schedules were used as baselines. Schwartz (1975)
found results that varied across subjects and that could not be unambig-
uously called contrast He did not recover baseline after the contrast
manipulation. Therefore, contrast could not be distinguished from fluc-
tuations in responding over time

Williams and Heyneman's (1981) experiment should be repeated with
the experimental histories of the subjects held constant. An effect that
could be more clearly attributed to response topography might be found.
But, even if it were, the difficulty producing negative contrast would
tndicate that something more than changes in response topography 1s
responsible for the failure to find behavioral contrast when signal-key
multiple schedules are used.
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