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Converging Methodologies – Structure, Function and Behavior

Surprisingly few studies have examined the intersection between brain and behavior over the first years of life. Even fewer have done so in the context of a particular research question. Differences in the rate and extent of brain maturation, both structural and functional, are likely to have an effect on behavioral performance even within the normal range.  Thus, it is important to examine individual variation within groups at high risk for atypical language development as well as in the typically developing population. Ongoing research in our laboratory provides evidence that the ability to perform fine-grained analyses in the tens of millisecond range during infancy appears to be one of the most powerful and significant predictors of subsequent language development and disorders. We are beginning to examine further relations among behavioral performance, function (using EEG/ERPs) and brain structure (MRIs) in the context of language delays. In this presentation, a brief summary will be given of studies that demonstrate difficulties in discriminating rapidly successive sensory events for a subset of children early in infancy, well before verbal language is in place.  Moreover, it will be shown that these differences in infant processing thresholds are predictive of later language outcome. Preliminary data from converging paradigms, specifically EEG/ERPs, structural MRIs and behavioral assessments of information processing, will be presented and the difficulties of analysis and comparison of data sets will be discussed. Analyses of the differences in the pattern and density of power spectra in resting EEG will also be shown for children with a family history of language-based learning disorders as compared with controls. Finally, the need for developing converging assessment tools that can be applied reliably in individual infants at higher risk for developing a language disorder will be discussed. 

