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Studies on the numerical abstract concept of dogs using an instrumental conditioning.
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Abstract: In this study, a series of learning experiments was carried out to verify high cognitive ability such as
numerical abstract concept in dogs. Two female Shiba dogs (Botan and Satsuki) were trained using matching-
to-sample procedure to clarify identity and nonidentity concepts in dogs. An operant conditioning system,
which we developed to study high cognitive ability of mediumsize domestic animals, was used. The operant
chamber had three display windows, two response holes with infrared sensors, and the food bowl connected
with a pellet dispenser, on the front wall. Dog’s responses are detected when they stick their muzzle into the
response hole. Two personal computers were included in the system for gethering data and operating test
paradigms. Pictures of circle, square and triangle were used as conditioned discriminative visual stimuli. In
training, a figure of sample stimulus was fixed in a session. Then in tests, each of three figures was presented in
10 trials at random as a sample stimulus in a session. The criterion of successful discrimination was three
consecutive sessions with more than 70% correct choice (P<0.05, Chi-square test) in 30 trails per session.
Botan achieved the criterion after 3, 7, and 3 sessions for circle, square, and triangle sample, respectively in
training. Although she has not yet achieved the criterion in test, ratio of three figures chosen in sessions were
balanced and she achieved 70% correct choice at 26th sesson. Satsuki achieved the criterion in the third session
about circle in the training, but has not for square yet. In conclusion, the applicability of our operant
conditioning system for dog's learning experiments was verified. Two dogs have not yet shaped a matching-to-
sample concept, but they have the possibility of shaping it.
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Fig. 1 Correct responses of Botan in training with circle, triangle and square as sample stimulus.
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Fig. 2 Correct responses of Satsuki in training with circle and square as sample stimulus.
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Fig. 3 Percentage of Botan’s correct responses and ratios of three figures chosen in sessions in tests.
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