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Numerical discrimination learning of object stimuli in rats

Makiko KAMIJOY and Tohru TANIUCHIV®)

Abstract Five rats were trained to respond to the third object of six identical objects arranged in a
line. All rats could learn this task reliably when it consisted of one kind of object stimulus (A). Since
spatial locations of objects were changed trial by trial, a spatial position of the stimuli could not be an
effective discriminative cue. Utilization of olfactory cue of food reinforcers also could be rejected because
food rewards were set in the rear of all stimuli but rats could get it only when a correct response was
made. When the stimulus type increased to three (A, B and C), three of the five rats could learn this
task reliably. In the transfer test, a novel object D was inserted as a probe test to the original training.
On a probe trial, response to the second, third or fourth object were reinforced indifferentially. Chance
performance as a result of additional learning to the novel test stimulus during repeated probe trial was
33.3%. Two rats showed reliable transfer to the novel test object. The results suggest that rats can encode
abstract numerical features of object stimuli.
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Figure 1 An outline of apparatus. Rats had to jump into the goal box and could
eat food reward only when they chose the correct goal box.
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Figure 2 A photograph of object stimuli.
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Figure 3 Percentage of correct responses during acquisition training. Solid lines
represent when rats were started to train in noncorrection method.
Dotted lines represent when the number of stimuli was changed across
4, 5 and 6. Broken lines represent when stimulus types increased to
three (A, B, and C).
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Figure 4 Percentage of correct responses when the
total number of the object stimuli changed
across 4, 5, and 6.
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Figure 5 Percentage of correct responses for novel

object D in the transfer test. The dotted
line represents chance level (33.3%).
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