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Rationale
 Common ancestor

 Origins of human math ability



Establishing Numerical Abilities

 False assumption (Hurford, 1987)

 Many species possess numerical abilities (Boysen & 

Capaldi 1993, David & Perusse 1988, Dehaene 1997, Cohen et al 

1998)

 Capable of pairing (Terrace 1998)



Analysis of Number

 Counting vs. Subitizing

 Probably subitizing (David & Perusse 1988)

 Three important counting principles (Gelman & Gallistel 1978)

 One-to-One 

 Stable Ordering 

 Cardinal



Representation of Number

 Nominal vs. Ordinal

 No consensus

 Ordinal is more complex

 Conflicting evidence (Brannon & Terrace 2000)



Chaining Tasks
 Successive chaining tasks

 Flawed

Skinner 1938



Chaining Tasks Improved
 Simultaneous chaining paradigm (SCP)

 Better

Terrace 2005 



Original Research

Natural stimuli have never been used to represent 

numerosity



Research Questions

1)  Will the decision making of Rhesus monkeys be influenced when 

natural stimuli are used as opposed to when non-natural stimuli are 

used?

2)  Is there a difference in the accuracies of the chaining tasks that 

require the monkeys to use only numerical knowledge as opposed to 

the tasks that require categorical abilities coupled with numerical 

knowledge?



Hypotheses

 H1: The monkeys’ decision making will be influenced 

when the natural stimuli are used as opposed to when 

the non-natural stimuli are used.

 H2: There will be a difference in the accuracies of the 

chaining tasks that require the monkeys to use only 

numerical knowledge as opposed to the tasks that 

require the monkeys to use their categorical abilities 

coupled with numerical knowledge. 

 H0: Neither the natural stimuli nor the tasks with 

different knowledge bases will have an effect on the 

accuracies of the chaining tasks.



Methods
 Two male rhesus monkeys

 Ebbinghaus, 15 years

 Macduff, 18 years

 New York State Psychiatric Institute (IACUC 200Q)

 Did not directly handle subjects



Methods
 Mac computer

 Two operant chambers

 Control room

 Touch screen

 Pellet Dispenser



Tasks

Task 1: Category Apple Chain Task 2: Cardinal Numeral 

Chain

Task 3: Category Numeral Chain 

Trial Type



Tasks
 Feedback

 Auditory (two possible noises)

 Visual (two possible backgrounds)

 Edible (pellet)

 Inter-trial interval (1 or 3 seconds)

 Chance = 0.04
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Results
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Major Finding

 Rhesus Monkeys’ decision making is not influenced when 

natural stimuli are used as opposed to non-natural stimuli

 During this experiment, it is possible the subjects used 

categorical and numerical knowledge in different ways to 

perform the tasks



Discussion

 Food not a distractor

 When physically present, food affects results (Beran et al 2008)

 Evidence of differentiation

 Confirms prior research (Judge et al 2005)



Limitations       Future Research

 Small sample

 Only two subjects

 Limited data

 Manipulate fruit stimuli

 Size

 Heterogeneous 
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Major Finding

 Rhesus Monkeys’ decision making is not influenced when 

natural stimuli are used as opposed to non-natural stimuli

 During this experiment, it is possible the subjects used 

categorical and numerical knowledge in different ways to 

perform the tasks

 Questions?
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