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Children might have some but not all 
of these principles at any stage of devel-
opment. Nonetheless, even if their 
“counting” behavior doesn’t exactly 
match that of adults, children can be 
properly described as “counting” if 
their behavior shows evidence of hon-
oring at least some of the principles. For 
example, a child aged 2 years 6 months 
counted a plate containing three toy 
mice as follows: “One, two, six!” Asked 
by the experimenter to count the mice 
once again, the child happily complied: 
“Ya, one, two, six!” (Gelman & Gallistel, 
1978, p. 91). This child showed clear 
evidence of respecting the one–one 
and stable-order principles and there-
fore really was counting, even though 
the child used a different count-word 
sequence than adults do.

Cross-cultural work by Geoffrey 
Saxe (1981; see also Saxe & Posner, 
1983) provides evidence that count-
ing systems vary in different cultures. 
Saxe reported studies of children 

in a remote Oksapmin village in Papua New Guinea. Unlike the base-10 system of 
numbers used in our culture, Saxe found that the Oksapmin developed a body-part 
counting system with no base structure. Instead, the Oksapmin label 27 distinct body 
parts on the hands, arms, shoulders, neck, and head. Just as we count on our fingers, 
the Oksapmin count not only fingers but also arm, shoulder, neck, and head locations, 
looping back and adding prefixes when they need a number larger than 27. Figure 
15.8 illustrates the Oksapmin counting system.

One question that arose for Saxe and others was whether the existence of a “base-
less” numeration system, as used by the Oksapmin, would change the understanding 
of certain numeric relations. For example, is a Piagetian number conservation task 
(see Chapter 13 if you need a review), which relies on understanding the concept of 
“more” and “less” than, much harder for Oksapmin children than for U.S. children? 
Saxe (1981) found that although Oksapmin children generally develop counting and 
conservation concepts at later ages, their developmental pattern is quite similar to 
that of children in the United States. It is interesting that Oksapmin who participate 
frequently in a newly introduced money economy, which requires more arithmetic 
computation than more traditional Oksapmin life, are changing and reorganizing their 
body-part numeration systems to make computation easier.

Another study bears on the issue of the base system and its relation to counting.  
K. F. Miller, Smith, Zhu, and Zhang (1995) asked preschool children from Champaign–
Urbana, Illinois, and Beijing, China, to perform a variety of counting tasks. This com-
parison was interesting because Chinese and English differ in their naming conventions 
for numbers. Both have distinct and unpredictable names for the digits 1 through 10. 
That is, you cannot predict from knowing that the numeral 8 is named eight that the 
numeral 9 will be named nine; number names up through 10 are unordered.
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 Figure 15.8: The Oksapmin counting system. The conventional sequence of body 
parts used by the Oksapmin in order of occurrence: (1) tip^na, (2) tipnarip,  
(3) bumrip, (4) h^tdip, (5) h^th^ta, (6) dopa, (7) besa, (8) kir, (9) tow^t,  
(10) kata, (11) gwer, (12) nata, (13) kina, (14) aruma, (15) tan-kina, (16) tan-nata, 
(17) tan-gwer, (18) tan-kata, (19) tan-tow^t, (20) tan-bir, (21) tan-besa,  
(22) tan-dopa, (23) tan-tip^na, (24) tan-tipnarip, (25) tan-bumrip, (26) tan-h^tdip, 
and (27) tan-h^th^ta.

Source: Saxe, G. B. (1981). Body parts as numerals: A developmental analysis of numeration among the Oksapmin in Papua New Guinea. 
Child Development, 52, p. 307.


