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Alley section effects ofmagnitude ofpartial reward
afterextensive acquisition training
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Rats were given either a small or a large magnitude of partial reward (100 trials) in a runway and 50
extinction trials. The initial trial acquisition superiority associated with the larger magnitude of partial
reward maintained itself throughout acquisitions in the start section of the runway but disappeared by
the last block of 25 trials in the run section and following the first block of 25 trials in the goal section.
In extinction there was a marginal tendency, totally absent in the start and goal sections, for resistance
to extinction to increase as magnitude of partial reward increased, These results suggest that the early
trial acquisition and extinction superiority associated with larger magnitudes of partial reward are
reduced by late trial inhibitory effects which increase toward the goal section and as magnitude of
partial reward increases.

The effects of magnitude of partial reward on
acquisition and extinction appear to depend upon level
of acquisition training (see Capaldi & Freese, 1974).
That is, both the acquisition and extinction superiority
associated with larger magnitudes of partial reward
earlier in acquisition training tend to disappear following
more extensive training (McCain, 1970), and , indeed,
following extensive acquisition training, resistance to
extinction may actually decrease as magnitude of partial
reward increases (Campbell, Crumbaugh, Rhodus, &
Knouse, 1971 ; Capldi & Freese, 1974).

There is reason to suppose (see Capaldi & Levy, 1972)
that the effects of magnitude of partial reward on
acquisition and extinction following extensive
acquisition training may depend upon section of the
runway but data on this point are not available. McCain
(1970) did not report alley section findings and the
section findings of Campbell et a1. (1971), while
suggestive, may be peculiar to the alternating schedule of
reward and nonreward employed in that investigation.
This investigation employed a large vs. a small magnitude
of partial reward on an irregular training schedule for
100 acquisition trials, followed by 50 extinction trials
with performance being measured over the early (start),
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middle (run) and late (goal) portions of the alley.

METHOD

Subjects
The subjects were 20 male albino rats, 100 days old at the

beginning of the experiment, purchased from the Holtzman Co.,
Madison, Wisconsin. The mean weights of the animals were
monitored and the two groups did not differ in weight either at
the beginning of acquisition [F(I,I8) =1.88, p > .20) or on the
first day of extinction (F < I) .

Apparatus
The gray runway was 208.4 em long, 10.2 em wide, with

22.9 cm high sides. It was covered with 1.3-cm hardware cloth.
A 20.3-cm long floor treadle suspended over the microswitch
constituted the initial portion of the alley. When the treadle was
depressed by the rat , whose front paws were always placed at the
extreme forward edge, the first clock (.01 sec) was started.
Interrupting a photobeam 5.1 cm beyond the treadle stopped
Clock 1 (start time) and started Clock 2. Interrupting a
photobeam 131.1 em beyond the first photobeam stopped
Clock 2 (running time) and started Clock 3. Interrupting a
photobeam 30.4 cm beyond the second photobeam and 6.4 cm
in front of the brass 5.1 x 10.2 x 3.8 em foodcup stopped
Clock 3 (goal time) . The brass cup contained a metal inset,
3.8 x 3.2 x 1.9 em, which contained the reward pellets on
goalbox placemen ts in pretraining and on all reward trials during
acquisition training. A guillotine-type brass door prevented
retracing back into the runway once the rat interrupted the third
photobeam in the goal section of the alley.

Procedure
Upon arrival at the laboratory , subjects were housed in

individual cages where the food and water was supplied on an
ad-lib basis for 5 days. Deprivation, which consisted of 13 g/day
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Figure 2. Mean daily extinction speeds in th e start, run and
goal sectio ns of the alley for Group LP and Group SP.

a significant reward magnitude effect [F(I ,118) = 12.73,
P < .005J and a nonsignificant Reward by Magnitude by
Blocks interaction [F(3,54) = 1.60, P > .10]. The effect
of reward magnitude was not as persistent, however, in
the alley's run section as in the start section . While
Group LP ran significantly faster than Group SP when
all acquisition traini ng is considered [F(I ,18) = 5.22,
P < .05] , the near-significant Reward Magnitude by
Blocks of 25 Trials interaction [F(3,54) = 2.62, P =
.059] indicated that the difference between Groups LP
and SP decreased with increased acquisition training . A
breakdown of the Reward Magnitude by Blocks
interaction, evaluating the simple effects of reward
magnitude at each 25 trial block, indicated that
Group LP ran faster than Group SP over the first three
25 trials blocks [Fs(I,29) = 9 .18, 4.85, and 3.75,
ps < .0 I, .05 , and .05, respectively] but also that the re
was no difference between the groups in the final 25
trial block (F < 1). The effect of increased reward
magnitude was even less persistent in goal lasting only
over the first 25 trial block. In the goal section reward
magnitude was not significant (F < 1) but the Reward
Magnitude by Blocks interaction was significant
[F(3,54) = 5.41, P< .005] . An assessment of the effects
of reward magnitude at each 25 trial block in the goal
section indicated that while Group LP rim faster than
Grou p SP in the first 25 tria l block [F(1,33) = 7.33 ,
P < .05], the two groups did not differ the reafter
(Fs < 1).
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of Wayne Lab Blox began on Day 1 of pre training. Water
continued to be supplied on an ad-lib basis in the home cage and
the holding cages. The subjects were handled individually briefly
each day from the beginning of the deprivation period. On Days
10-12, subjects received either 2 (Gro ups SP) or 20 (Group LP)
.045-g Noyes pellets in the home cage. The number of pelle ts
eate n either in the ho me cage or in the apparatus was always
subtracted from the 13 g/day ration. On Day 13, each subject
was given two reward placements in the goalbox, either 2 pelle ts
reward (Group SP) or 20 pellets reward (Gro up LP).

Animals received five partially rewarded tr ials a day for 20
days . The 4-day schedule of rew ard (R) and nonreward (N),
repeated five times, was RNRNR, RNNRR, RRNNR, and
RNNNR. Subje cts in Group SP received 2 and those in Group LP
20 .045-g Noyes pellets on each reward trial , and all subjects
were removed from the goalbox once eating was finished
(approximately 10 sec for Group SP and 50 sec for Group LP).
On N trials , subjects were confined in the goalbox for 20 sec.
During the intertrail interval (ITI) subjects were removed to
metal ho lding cages. Fo llowing acq uisition training, all animals
receive d five nonrewarded trials a day for 10 days in extinction.
Runni ng order within and between squads was varied each day
and squad composition (two subjects from each group) remained
constant. The ITI was maintained at 3·7 min by giving all
subjects in a squad trial n before any subject in that squad
received trial n + 1.

RESULTS

Acquisition
All times in each alley section were converte d to

speeds (I/sec). Mean running speeds for the start, run ,
and goal sections for Group LP and SP are presented in
blocks of 25 trials in Figure I . A trials by days by blocks
of 25 trials by reward magnitude analysis of variance
revealed that a direct relationship between reward
magnitude and running speeds persisted throughout
acquisition in the alley's start sectio n, as is indicated by

Figure 1. Mean acquisition speeds for Gro up LP an d
Group SP, in blocks of 25 tri als, in the start, run, and goal
sections of the alley.
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Extinction
Figure 2 shows mean daily running speeds for Groups

LP and SP in the alley's start , run and goal sections.
Although a Reward Magnitude by Trial by Days analysis
of variance indicated that Group LP ran faster than
Group SP throughout extinction in the start section of
the alley [F(l, 18) =13.54, P < .005] , the nonsignificant
Reward Magnitude by Days interact ion (F < I), coupled
with the significant advantage of Group LP over
Group SP at the end of acquisition , suggests that the
extinct ion difference merely reflect s a continuation of
the terminal acquisition differen ces in that alley section.
Reward magnitude , then, did not differentially affect
the rate of extinction in the start section. Similarly, in
the goal section, reward magnitude did not affect rate of
extinction, as neither the reward magnitude main effect
(F < 1) nor the Reward Magnitude by Days interaction
[F(9 ,162) = 1.03, p > .20] were significant.

While the reward magnitude main effect was not
significant in the alley-s run section [F(l ,18) = 2.29,
p > .10] , the near significant Reward Magnitude by
Days interaction [F(9 ,162) =1.90 , P =.055], combined
with the lack of significant terminal acquisition
differences between Group LP and SP in the run secti on
suggests that in the run sectio n, the running speeds of
Groups LP and SP diverged slightly over extinction days.
An analysis of the simple effects of reward magnitude at
each day of extinction indicates that Group LP ran
significantly faste r than Group SP only on Day 10 of
extinction [F(l ,18) = 5.68 , p<.05]. No other daily
differences were significan t. Thus increased reward
magnitude led to a marginally decreased rate of
extinction in the alley 's run section but did not
differentially affect performance in start or goal.

DISCUSSION

Early in acquisition trainin g in this investigation, which
employed an irregular schedule of partial reward, running was
faster the larger the magnitude of partial reward in all alley
sections. This tendency persisted throughout acquisition training
in the start section of the alley. However, it disappeared
following the first block of 25 trials in the goal section of the
aIley and by the last block of 25 trials in the run section. The
tendency for running speeds to become independent of
magnitude of partial reward was thus quite orderly in this
investigation, disppearing first in the goal sect ion, later in the run
section, and not at all in the start section, Perhaps no amount of
training will eliminate speed differences as a function of
magnitude of parti al reward in the start section.

Runnin g speeds in extinction were independent of magnitud e
of partial reward in the start and goal sections of the alley, and
in the run section of the alley there was small and relatively
minor tendency for resistance to extinction to increase over
trials as the magnitude of partial reward increased. The reward
magnitude main effect was riot significant in the run section.
Following fewer than the 100 acquisition trials employed here
resistance to extinction has 'usually been found to be greater the

larger the magnitude of partial reward (e.g., Capaldi & Capaldi,
1970 ; Hulse, 1958; Leonard , 1969 ; Wagner, 1961).

According to the sequential view (e.g., Capaldi, 1966, but see
especially Capaldi, 1974), stimuli are conditioned more strongly
to the instrum ent al reaction the larger the magnitude of reward.
This assumpti on explains why early in acquisition training
running is faster the larger the magnitude of partial reward and
why following limited to moderate acquisition training resistance
to extinction increases as the magnitude of partial reward
increases (see e.g., Capaldi, 1967). According to the sequential
view, later in training condi tioned inhibition is generated on
nonrewarded trials. This inhibit ion reduces response strength and
is greater the larger the magnitude of reward on the rewarded
trials of the partial reward schedule (see Capaldi, 1967 ; Capaldi
& Freese, 1974). Thus, late in training while there is more
associative strength the larger the magnitude of partial reward,
there is also more inhibition the larger the magnitud e of partial
reward ; this explains presumably why runnin g speeds become
independent of magnitude of partial reward in both acquisit ion
and extinction (see Capaldi & Freese, 1974). Inhibition is
generated in the presence of the goal cues, and would be
expected, as found here , to have its initial and greatest effects in
the goal section of the alley. Accordin g to Miller (1948, see also
Capaldi & Levy, 1971), the gradient of generalization for
inhibition is steep. On the assumption that inhibit ory effects are
weak in the start section of the alley, it can be understood why
running speeds in acquisition were greater the larger the
magnitude of part ial reward in that section following extensive
training.
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