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However, for the second decade of numbers, the two languages diverge. 
Chinese uses a consistent base-10 system of naming: the name for 11 in 
Chinese translates literally to “ten one.” In English, however, the names 
for 11 and 12 (eleven and twelve) do not make clear the relationship of 
these numbers to the numbers 1 and 2. After the number 20, the two 
languages name numbers in similar ways, although English throws in 
a few more twists than Chinese (e.g., making 20 twenty). This led the 
investigators to predict that Chinese preschoolers would have an easier 
time in learning to count, especially for numbers in the teens.

Children were given various counting tasks. For example, children were 
asked to count as high as possible and were prompted to continue by the 
experimenter whenever they stopped. The final number children reached 
was regarded as their counting level. Figure 15.9 shows the median count-
ing level for preschoolers of different ages. Although 3-year-olds from 
both countries reach about the same number, Chinese 4- and 5-year-olds 
can count significantly higher than their American counterparts.

The investigators (K. F. Miller et al., 1995) also looked at whether there 
was a pattern of difference as to where children stopped counting. There 
were no differences in the percentage of children who could count only 
to a number below 10; the researchers found that 94% of American 
children and 92% of Chinese children all could count to this number. 
However, only 48% of American preschoolers could count to 20 in comparison with 
74% of Chinese preschoolers, a striking difference. This difference did not grow larger in 
succeeding decades, suggesting that counting breaks down for U.S. children at the place 
where the languages differ in making clear the base-10 nature of the number system.

K. F. Miller et al. (1995) argued that such differences play a role in explaining why 
school-age children in China and Japan have been shown to outperform their same-
age counterparts in the United States. Although many shortcomings in arithmetic 
instruction have been documented in the United States compared with that in some 
Asian countries (Stevenson et al., 1990), Miller et al. asserted that some of the problem 
traces back, at least in part, to fundamental differences in understanding the base-10 
nature of the number system at the time when children enter school.

Recent cross-cultural work on numerical cognition examines how people from differ-
ent cultures map numbers onto a “mental number line”—an internal representation of 
the way different numbers relate to one another, where shorter distances between two 
numbers depict a closer numerical relationship. Debates are ongoing as to whether 
or not the specifics of the mental representation are culturally relative or universal 
(Bender, 2011; Nuñez, 2011).

Throughout this section, we have seen examples of the ways cognitive tasks and per-
formance can differ across different cultures. We have also seen that one important 
variable affecting a number of different cognitive tasks is schooling. In the next sec-
tion, we will examine the effects of this variable more closely, trying to isolate just what 
aspects of schooling produce the effect.

EFFECTS OF SCHOOLING AND LITERACY...............................................

What is it about schooling that apparently produces such widespread changes in cog-
nition? Is it something about the curriculum specifically, or do the changes result from 
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 Figure 15.9: Median level of abstract 
counting (highest number reached) by age 
and language. Significant differences favoring 
Chinese-speaking children were found at 4 and 
5 years but not at 3 years.

Source: Miller, K. F., Smith, C. M., Zhu, J., & Zhang, H. (1995). Preschool 
origins of cross-national differences in mathematical competence: The role of 
number-naming systems. Psychological Science, 6, 56–60.


