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Neural Coupling of Language and Action: An
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Abstract: In recent years, with the development of cognitive neuroscience, the relationship between language and
action has become a hot topic of research. Many studies have shown that language is not solely processed in the
brain, but is closely related to bodily actions. This study aims to explore the coupling mechanism between
language and action in the brain's neural networks. Electroencephalography (EEG) technology was used to
monitor and analyze the brain activity of participants in real-time under dual-task conditions involving both
language and action tasks. By combining different experimental conditions (language processing, action
execution, and their combination), the study evaluated how neural networks involved in language and motor
functions interact, with a focus on the synergistic activity in the prefrontal cortex, motor cortex, and temporal lobe
regions. The results indicated significant neural coupling between language and action tasks, revealing shared
neural resources in the brain for language and action, supporting the theory of Shared Neural Networks for
Language and Action (SNNLA). This research provides new neuroscientific insights for fields such as language
learning and rehabilitation therapy.
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