Defining maturity of information processing based on electrophysiological manifestations: how it looks vs. what it does
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Magnitude, timing, oscillatory content, and the contributing source componentry of electrophysiological brain activity (EEG, ERP) change with age. In order to appreciate significance of these changes, the underlying processes must be understood and their relative contributions to the recorded brain activity differentiated. I will conjecture that there are two major closely inter-dependent, but also in important ways distinct types of processes underlying maturational changes. The first type of change provides quantitative maturation of electrophysiological brain response and behavior (e.g., synaptic pruning  = more accurate sensory encoding = smaller response amplitudes). The second type of change builds on the first one but in addition it offers novel, more efficient and more integrative, ways of information processing. This permits integration of the existing processing mechanisms into the expanding hierarchical as well as parallel associative mentation. Unfortunately for us, changes in the recorded brain activity do not map linearly onto the underlying brain processes. Some of the recorded changes may index simply more (or less) of the same process, while other EEG/ERP changes may index newly emergent information processing algorithms. In addition, certain persisting brain processes may not be equally identifiable in the activity recordings across different ages, while some predominantly quantitative changes may masquerade as newly emerging phenomena. I will present sensory and lexical processing data demonstrating such dissociations, discuss implications of these findings to understanding of systems supporting language, and offer several approaches that may assist in differentiating among the phenomena underlying maturational changes in scalp-recorded brain activity.     

