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Abstract:  

Human learning and decision-making often relies on generalizing from limited experience to novel situations. In 

this talk, I will present a unified framework that models this process as a form of function approximation using 

Gaussian Process regression. Beginning with a spatial reward-learning task, I will show how this approach cap-

tures how people exploit structure in their environments to explore effectively across conceptual and graph-

structured domains. This framework also allows us to capture how these capacities develop over the lifespan, 

with new implications how development shapes cognition. I will then focus on recent extensions that introduce 

heteroskedastic noise to model more flexible and adaptive forms of generalization. These models explain how 

people integrate social information despite differing individual preferences, and how memory limitations shape 

exploratory behavior by prioritizing surprising or recent experiences. Together, these studies illustrate how 

structured yet adaptive generalization mechanisms can give rise to the remarkable flexibility of human learning 

across spatial, social, and mnemonic domains. 
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