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Using the method of delayed nonmatching to sample with trial-unique objects, Mishkin and Delacour 
(1975) found high levels of object-recognition ability in experimentally naive monkeys: better than 75% 
correct performance in initial sessions, and learning to a 90% criterion in less than 100 trials and 25 
errors. The present results suggest that this high level of performance was a function of the 
discriminability of the objects, the age of the animals, and perhaps also the quality of the reward. 

In order to study cross-modal recognition by the 
method of nonmatching to sample with trial-unique 
objects (Norris & Ettlinger, Note I), an attempt was 
made to first replicate the observations of Mishkin and 
Delacour (I975) in vision. When the first group of 
animals did not perform as expected, two further groups 
were trained. 

METHOD 

Twelve monkeys were subjects. Group 1 consisted of two 
rhesus monkeys (Macaca mulatto) weighing 3.5 and 3.6 kg, 
and two Cebus apella monkeys, each weighing 1.6 kg. Group 2 
consisted of four rhesus monkeys weighing between 2.5 and 
2.7 kg. And Group 3 consisted of four rhesus monkeys weigh
ing between 2.1 and 2.6 kg. Animals in Group 1 had extensive 
previous experimental training, but the other animals were 
untrained. 

The methods of Mishkin and Delacour (1975) were followed 
exactly, except that a peanut rather than a grape was reward 
and the adaptation procedures were a little curtailed for 
Groups 1 and 2. Also, Groups 1 and 2 were trained with objects 
from a special set of 400 used extensively in our laboratory for 
visual and tactile learning set (Jarvis & Ettlinger, in press). Each 
of these objects was mounted on a cork that averaged 44 mm in 
diam and 15 mm in height; when the object was in place for 
testing, the top of the cork was flush with the top of the testing 
board. For Group 3 a new set of 100 objects was used. Like 
Mishkin and Delacour's, these objects were unmounted and 
included larger items than were contained in the iust set. 

The testing procedure for all groups involved presentation of 
a baited sample over the central well of a three-well board, 
followed 10 sec later by re-presentation of this sample (now 
negative) together with a novel object (positive) over the lateral 
wells. Twenty such trials separated by 30-sec intervals were given 
daily, each trial with a new pair of objects. 

RESULTS 

As shown in Figure 1, all three of our groups started 
at about 55% correct, some 20% less correct than the 
relevant group (Group E-NM) of Mishkin and Delacour. 

Also, neither Group I nor Group 2 achieved 90% correct 
performance, though Group 3 did so by the end of 
training. The difference in total error scores between 
Group 3 (median errors, 80) and each of our other 
two groups (median errors, 116 and 132, for Groups 2 
and I, respectively) was Significant at the .05 level 
(Mann-Whitney U = I in each case). Group 3 did achieve 
a usefully rapid rate of learning. Nevertheless, Group 3 
was still clearly inferior to Group E-NM. 

DISCUSSION 

Certain experimental factors not emphasized by Mishkin 
and Delacour (1975) apparently contributed to the high level 
of performance of their E-NM group. 

First, the type of objects they used was important, as in
dicated here by the comparison between Group 3 and Groups 2 
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Figure 1. Comparison of the three groups from this experi
ment with Group E-NM from Mishkin and Delacour (1975). 
There was no consistent difference between the scores of the 
rhesus and Cebus monkeys of Group 1. 
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and 1. Our procedure of mounting all objects on a uniform base 
may have reduced object discriminability, or it may have favored 
the use of many small items that were consequently less dis
criminable, or both . In any event , the use of free-standing ob
jects of a wide range of sizes clearly improved performance. 

Second, the animals' weight (i.e., age) was probablY a factor. 
The monkeys in Group E-NM weighed from 3.5 to 5 kg and thus 
probably averaged 2.5 to 3 years of age (Gavan & Hutchinson, 
1973). By contrast, the monkeys in Group 3 weighed from 2.1 
to 2.6 kg and so probably averaged about 1.5 to 2 years of age. 
Both groups were tested with the same type of objects, yet 
Group 3 was markedly inferior, perhaps because, being younger, 
they were more fearful of certain items or were simply less 
capable at learning and memory. Age-related improvements 
continuing even beyond 3 years have been reported in monkeys 
for similar problem-solving tasks (Zimmerman & Torrey, 1965). 

Finally, type of reward may have played a part, since this 
also differed between Group E-NM and Group 3. On the basis 
of an informal observation that monkeys prefer grapes to pea
nuts, grapes were used in the earlier experiment in a deliberate 
attempt to speed learning, and the attempt may have succeeded 
(cf. Harlow & Meyers, 1952). 

In short, the performance curve for Group E-NM can only be 
taken to represent the nonmatching performance of 2.5- to 3-
year-old animals trained with free-standing objects and preferred
fruit rewards, all apparently highly favorable conditions. 

REFERENCE NOTE 
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