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How do children attach meaning to number symbols? Parents are frequently advised to use 
number books to help their children learn what number symbols mean. How should these re-
sources be designed to best support learning? Previous research has shown that number books 
typically include multiple concrete representations of number. However, a large body of 
mathematics education research has demonstrated that there may be costs, as well as benefits, 
to using both multiple representations and concrete representations when learning mathemati-
cal concepts. I will report a series of studies in which we used an artificial symbol learning 
paradigm to explore whether the use of abstract (arrays of dots) or multiple concrete (changing 
arrays of pictures) numerical representations resulted in better learning of novel numerical 
symbols by children. I will conclude by reporting several recent studies that used a similar 
artificial symbol-learning paradigm to contrast ordinal and cardinal approaches to number 
learning. 
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