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In this project, we revealed the cognitive neural basis of mathematical
ability from multiple perspectives. First, we showed that brain representations of
format-independent mathematical operations can be obtained using categorical operator model, and
brain activity during mathematical tasks was predicged using an artificial neural network model.
Subsequently, through international collaboration with French researchers, we uncovered how brain
representations related to number processing change with education based on the data from 5- and
8-year-old children. Furthermore, we applied theoretical linguistics to explain syntactic structures

of mathematical expressions. These results have been published in several international journals,
including PLOS Biology.
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