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Tab. 1 Description of individual data of subjects
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Tab. 2 Causal indices and significance levels of three kernel functions for prefrontal and occipital lobes during idea generation
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Tab. 3 Causal indices and significance levels of three kernel functions for prefrontal and occipital

lobes during idea improvement
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Tab. 4 Causal indices and significance levels of three kernel functions for temporal and parietal lobes during idea generation
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Tab. 5 Causal indices and significance levels of three kernel functions for temporal and prefrontal lobes during idea generation
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Fig.2 Scientific creative thinking teaching model
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Brain mechanisms and teaching models for scientific creative thinking

Hu Hang'*", Wei Xinyi'*, Liao Yiwen®

(1. a. College of Teacher Education; b. Center for Chinese and Creek Civilizations, Southwest University,

Chongqing 400715, China; 2. Yibin Special Education School, Yibin 644699, China)

Abstract: Scientific creative thinking is a crucial competency for adapting to the future intelligent society. Integrating
neuroscience and education, this study empirically investigates the neural mechanisms underlying the stages of idea generation
and idea improvement during scientific creation, utilizing 32-channel electroencephalography (EEG) combined with nonlinear
Granger causality analysis. The results indicate that the idea generation stage primarily relies on bottom-up processing driven by
the temporal lobe, while the idea improvement stage is characterized by bidirectional interactions between the occipital and pre-
frontal lobes. Based on these findings and the translational logic of "neural mechanism-cognitive function-teaching strategy",
this study decodes brain cognitive functions such as visual imagery and knowledge reorganization into specific teaching interven-
tions. Consequently, a corresponding teaching model for scientific creative thinking is constructed, providing a new pathway for
optimizing teaching practices supported by neuroscientific evidence.

Keywords: scientific creative thinking; brain mechanism; teaching model
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Fig.S1 Granger causality analysis results of three kernel functions for prefrontal and occipital lobes during idea generation
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Fig.3 Granger causality analysis results of three kernel functions for temporal and parietal lobes during idea generation
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Fig.S4 Granger causality analysis results of three kernel functions for temporal and prefrontal lobes during idea generation



