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Abstract 

How do humans learn from small samples and adapt to changing conditions? In a series of 
studies, we explored the role of metacognition (operationalised as decision confidence), 
abstraction and attention in shaping learning and error assignment. We combined decision-
making tasks with computational modelling, causal neuroimaging (fMRI-based decoded 
neurofeedback), and artificial neural networks. Our findings show that abstractions can be 
learned through a valuation process mediated by attention, resulting in faster/more robust 
performance. Confidence tracks these abstractions, governs behaviour updates and is 
linked to unique patterns of neural activity in fronto-parietal cortices. These patterns 
synchronise with neural representations of prediction errors during learning to (potentially) 
speed up the acquisition of new knowledge. Overall, these studies uncover important 
elements of the neural and cognitive architecture of intelligent behaviour in humans.  

 

 


