Explaining Apparent Infant Numerical Competence in Terms of Object Representation
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Are infants born with numerical and mathematical representations wired into their nervous systems, or are these domain-specific competencies constructed out of more general abilites? This debate has continued for most of the current decade with the former view being presented by Wynn (1992) and the latter by Simon (1997). There are many bases on which the the nativist view is suspect, but perhaps the most important is the neurobiological one. Representations as complex as those required for a system of numerical facts and arithmetical computations must surely be cortically implemented. Indeed all existing neural activations that have been associated with numerical or arithmetical activity have been cortical in nature (e.g. Dehaene et al, 1999, Dehaene, 1997, Sathian et al. 1999). However, it has been clearly shown in recent years that human cortex, though structurally complete at birth, is all but functionally undetermined. As as result, a great deal of attention has been concentrated of late on formulating neuroconstructivist theories to explain the emergence of cortical function as a consequence of interaction with environmental stimuli (Elman et al., 1996, Quartz & Sejnowski, 1997). My own work has shown that, by integrating behavioral, computational, and neural investigations, one can create alternatives to vague nativist claims. Instead, an account of how general, survivally-relevant competencies are co-opted into tasks which lead to the construction of numerically-specific representations has been presented (Simon, 1997, 1998, in press). One aspect of that account, which shows how a detailed processing account can be used to resolve a misinterpretation of indirect empirical data, is presented here.

