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Mounting evidence has demonstrated the existence of a system for the representation of numerical magnitude that is shared between species, can be detected very early in development and is associated neuronal activation of the parietal cortex. In view of this evidence, greater attention has been paid to roles played by basic number processing (also frequently referred to as ‘number sense’) in the typical and atypical development of mathematical skills. In this talk, I will discuss evidence from a series of behavioral and brain imaging studies that have examined the developmental trajectories of basic number processing and their relationship to the ontogeny of mathematical skills. Specifically, I will discuss developmental changes in the behavioral and neuronal markers of basic number processing, such as the numerical distance and ratio effects.  Furthermore, I will demonstrate that individual differences in numerical magnitude comparison abilities are related to variability in children’s mathematical skills in both cross-sectional and longitudinal studies. Moreover, I will present data from a recent investigation of brain-behavior relationships, which illustrates that variability in the neural correlates of numerical magnitude comparison processing are related to individual differences in children’s mathematical fluency. Finally, I will discuss data that suggests that not all measures of ‘number sense’ relate to mathematical achievement equally and that it is important to move beyond a unified construct of basic number processing and towards a differentiated, multi-level model of the typical and atypical development of numerical magnitude processing and its relationship to the learning of arithmetic.  



