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This study compared number and area acuity between 4th and 6th graders, and examined whether number and area acuity
predicts mathematical achievement after controlling for domain-general cognitive abilities. Participants were presented with a pair
of dot arrays and were asked to choose the array with either larger set size (numerosity comparison) or cumulative area (area
comparison). Within each grade, number and area acuity were significantly correlated. Although, number acuity was significantly
higher in 6th compared to 4th graders. area acuity did not differ between grades. Math achievement was significantly predicted
by number acuity in 4th, but not in 6th grade. The present study supports the idea that the acuity for continuous magnitude
matures earlier than that for numerosity. Taken together with previous studies, our results suggest that number acuity may
contribute to earlier mathematical achievement, but not to higher level, mathematical problem solving which requires more

domain-general cognitive abilities such as working memory.
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Figure 1. Example stimuli of the magnitude comparison tasks. (A) Number task (area controlled condition), (B) Number/Area task

(size controlled condition), (C) Area task (number controlled condition)
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Table 1. Descriptive statistics of task performance. Numbers in parentheses represent standard deviations.

Accuracy Reaction time (ms)

ratio grade numerosity task area task numerosity task area task
34 4 .87(.09) 84(.15) 1339.61(218.95) 1262.94(237.90)
6" .89(.08) 88(1D) 1222.38(221.22) 1195.51(234.23)
_ 4t 78(.12) 79(.10) 1385.35(245.97) 1288.60(246.76)
o 6" 79(0D) 76(.15) 1211.96(224.24) 1201.96(238.13)
T 40 J70(.14) 72(.13) 1427.61(354.89) 1272.76(238.75)
6" J1(13) J1C15) 1261.80(220.75) 1211.51(231.85)
09 4 68(11) 68(11) 1419.02(228.18) 1308.06(228.24)
6" 68(.11) 65(12) 1289.98(242.02) 1228.81(246.95)
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