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Test Conditions

The tamarins chose 4 more often when it was compared 
with smaller numbers (i.e., with 1 or with 2) than when it 
was compared to a larger number (i.e., 6). Moreover, the 
preference to choose 4 seemed to obey a Weber function, 
in that larger ratio differences which occurred with 
smaller numbers produced more accurate discriminating 
than did smaller ratio differences when larger numbers 
were compared.  

With more training in which the monkeys had to dis-
criminate 4 from 2 and 4 from 8, the resulting test 
showed evidence of object-file tracking, in that the accu-
racy to pick 4 was consistent and no longer effected by 
the ratio comparison. However, only 2 monkeys acquired 
this discrimination thus far, in more than 100 sessions of 
training. Thus the more natural and automatic numeric 
judgment was based on analog magnitude, not an abso-
lute notion of “4”. Two other subjects are undergoing 
tests now.

Each of 5 subjects were trained to 75% criterion to select 6 pieces of cheerios dropped in an in-
verted opaque cup, as compared to 3 pieces of cheerios in another opaque cup. The response re-
quirement was for the subject to tip over the cup using his/her paw and remove one cheerio from 
the contents revealed by the tipping. The rewarded amount of 6 was presented equally often on 
both the left and right sides. Incorrect tipping was not rewarded. The subjects could not see the 
amounts contained in the cups, but could judge quantities by watching the experimenter drop 
single pieces of cereal in each cup. The experimenter dropped cereal in to one cup, one piece at a 
time, until reaching the total number for that cup before moving to the second cup.

It took subjects 4 – 32 sessions to learn the 6-3 
discrimination. During the test, training trials 
were presented along with test trials in which 
each cup was visited 2 times, with multiple 
pieces of cereal dropped sequentially during 
each visit.

The results indicate that the tamarins dis-
criminated the quantities based on the magni-
tude of the difference of the largest amounts 
observed through the sequential task. This is 
evident in the summed trials in which 5+1 was 
selected (as was 6) compared to smaller 
values. The sum 3 + 3 was not discriminated as 
a larger quantity than the other small amounts 
(1+2).  The natural tendency was to discrimi-
nate based on analog magnitude, and items 
were not added across visits in the assessment 
of quantity.

Subjects are trained to select a card containing one quantity (for example, 6) to obtain a cereal reward. The re-
sponse requirement was to touch and displace a plastic card with the front paw. Two cards were presented on each 
training trial, with 6 occupying the left and right sides equally often. 

An important characteristic of the stimuli was that they could be discriminated based on the absolute number of 
items (6 vs. 12) OR by the numbers of groupings of items (2 groups vs. 4 groups). 

Once subjects reached 80% criterion, they were tested 
with various combinations of the training cards and 
cards containing the absolute value 8, grouped in 2 
groups (to look more like the 6 cards in terms of 
grouping) and in groups of 4 (to look more like the 12 
cards in terms of grouping).

Two subjects have completed training and testing thus 
far, and the results indicate that 
a) the tamarins are discriminating based on the 
number of elements on the cards and
b) the groupings of elements are not exerting an influ-
ence on the discrimination.

In three different tasks involving visual simultaneous judgments, sequential judgments, and grouped or individual element judgments, tamarins demonstrate use 
of an analog magnitude assessment of quantity. When seeking a small number of items to choose to obtain reward, their discriminations are more accurate if the 
ratio between the two sets of items is 2:1 or greater, which often happens with smaller numbers of items. In all comparisons, monkeys’ judgments suggest a 
Weber function, with smaller ratios generated by larger numbers leading to performance decline. Two interesting findings also emerged:
1) with intensive remedial training, monkeys could show absolute object-file discrimination of the number “4”,but this certainly did not emerge easily or natu-
rally, and
2) monkeys tend to see quantities of items as the total of individual elements, and ignore any grouping of items within the set. This latter finding is consistent 
with monkeys’ tendencies to attend more to local than to global features in objects, a tendency also present in young children and people with autism.

Conclusion
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