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Two groups were formed from a large sample of rabbits used as subjects in ongoing studies of the neural 
correlates of discriminative avoidance conditioning and reversaL The members of one group (N = 9) 
received conditioning to criterion, whereas members of the second group (N = 9) received conditioning to 
criterion followed by three sessions of overtraining. All subjects received 5 days of reversal training. The 
groups were matched for mean number of sessions to the acquisition criterion. The CS+ and CS- were 
pure tones which differed in frequency, and the UCS was shock delivered through the grid floor of a rotating 
wheel apparatus. The response was locomotion within the wheeL The overtrained group showed a 
significantly greater discrimination appropriate to the reversal problem than did the nonovertrained group 
on Day 5 of reversal training. This result indicates that an overtraining reversal effect (ORE) occurs in the 
context of acoustically cued, aversively motivated discriminative avoidance behavior of rabbits. 

Discrimination training beyond criterion is often 
associated with rapid reversal, relative to reversal follow
ing criterial training. This effect, called the overtraining 
reversal effect (ORE), has been reported in many studies 
(see reviews byMackintosh, 1974; Paul, 1965; Sperling, 
1965; Sutherland & Mackintosh, 1971). In addition, 
several theories of the ORE have been presented (Denny, 
1970; Hall, 1974; Lovejoy, 1966; Mandler, 1968; Paul , 
1965; Reid, 1953; Siegel, 1967 ; Sutherland & Mackintosh, 
1971). The number of theories suggests that the ORE 
has provoked a substantial interest, yet the generality 
of the ORE, defined in terms of the varieties oflearning 
task in which it occurs, has remained unexplored. To 
our knowledge, the ORE has not been reported for tasks 
other than those involving visual or spatial discrimi
nanda and appetitive sources of motivation. The present 
paper is a report of the ORE obtained with rabbits 
trained in differential avoidance conditioning with 
acoustic stimuli. 

METHOD 

Subjects 
The subjects were 18 male albino rabbits. They were main

tained on ad-lib food and water throughout the experiment. 
They were chosen from a larger group constituting the subject 
pool of ongoing studies of the neural correlates of discrimina
tion learning (e .g., Gabriel, Miller, & Saltwick, 1976a, bj. Chron
ically implanted electrodes for recording neuronal electrical 
activity were located in three brain areas in each subject. 

Apparatus and Procedure 
All subjects received differential conditioning and reversal 

training in a wheel apparatus (Brogden & Culler, 1936). The 
response to be conditioned was locomotion within the wheel 
sufficient to produce a rotation of at least .96 cm on the cir-

This research was supported by NIMH Grant MH 2627-01 
and by grants from the Spencer Foundation, the Biomedical 
Sciences Committee , and the University Research Institute. 

81 

cumference of the wheel. The CS+ and CS- were pure tones 
(8 kHz, I kHz, 80 dB re .0002 dyne/cm 2 ), and the UCS was a 
1.5-mA shock delivered through the grid floor of the apparatus. 
CS+ onset preceded UCS onset by 5 sec. Both stimuli were 
terminated by the response. A response in the presence of a CS 
terminated it and prevented the UCS if one was scheduled. Each 
subject received 120 trials/day, 60 with the CS+ and 60 with the 
CS-. The two stimuli occurred in a random order, with the 
restriction that an equal number of CS+s and CS-s occur in each 
20-trial block. One subgroup (N = 9) was given training to cri
terion (two consecutive sessions in which 9/10 CRs to the CS+ 
and 9/10 nonresponses to the CS- occurred in any 20-trial 
block). A second subgroup (N = 9) received training to criterion 
plus three sessions (overtraining) beyond criterion. Following 
criterion attainment or overtraining, each rabbit was given five 
sessions of reversal training. I Further details of the procedwe 
are provided in previous reports (Gabriel et al., 1976a, b). 

The subjects in each group were chosen by pairwise match
ing on the basis of number of sessions prior to the criterion of 
original learning. This was done by pairing each member of the 
overtrained group with a member of the criterion group havln!! 
an identical or nearly identical training score. Scores '''''ere 
considered nearly identical when they differed by one unit. 
With this procedure, it was possible to obtain nine matched 
pairs, such that the mean training score (1.62) associated with 
the criterion group was identical to the mean associated with the 
overtrained group. The matching procedure was carried out with
out knowledge of reversal scores. 

RESULTS AND DISCUSSION 

A t test for matched groups was computed on dis
crimination scores (percent responses to CS+ minus 
percent responses to CS-) obtained in the fifth session 
of reversal . The mean discrimination score obtained 
from the group trained to criterion was 12.1 % and the 
mean for the overtrained group was 45.0%. The differ
ence was Significant [t(8 df) = 3.35, P < .01] , indicating 
a greater magnitude of discrimination appropriate to 
reversal in the overtrained group, relative to the group 
trained to criterion. The outcome indicates that the 
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ORE is an effect which occurs in acoustically cued 
discriminative avoidance learning. 

Despite the considerable number of theories which 
have been formulated to account for the ORE, there is 
at present little consensus among workers regarding the 
underlying basis of the effect. 

A recent study has shown that neurons of the cere
bral cortex show discriminative electrical activity in 
early stages of differential conditioning. Neuronal dis
crimination at the cortical level is reduced or absent 
during performance of the well-learned behavioral 
discrimination. However, thalamic neurons show dis
crimination only when the behavioral discrimination is 
well learned (Gabriel, Miller, & Saltwick, 1976a). These 
findings suggest the possibility that rate of reversal learn
ing may be critically dependent upon the structures which 
show discriminative activity when reversal training is 
initiated. Thus, the investigation of electrophysiological 
correlates of conditioning and reversal would seem a 
potentially fruitful approach to the theoretical problems 
posed by the ORE. 
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NOTE 

1. Rabbits that did not meet a criterion of discrimination 
appropriate to the reversal problem after five sessions of training 
were given 240 trials with the CS- each day until they met a 
criterion of extinction. After extinction, each subject was 
continued in reversal training. The interpolated extinction 
procedure was adopted to facilitate reversal because of the 
electrophysiological aspects of the experiment. Different 
numbers of subjects received extinction in the two groups; 
thus, group comparisons based on data of reversal sessions after 
the fifth session were precluded. It is of interest to note that 
eight of the nine subjects trained to criterion in acquisition 
failed to meet our criterion on the reversed discrimination after 
five reversal sessions, and were consequently given interpolated 
extinction. Only five of the nine overtrained subjects required 
interpolated extinction. The difference between these propor
tions was not significant, yet the direction of the differences 
was compatible with an ORE. 
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