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Inspiration from Human—-Machine Collaborative Composite Brains: A New Model of
Physiological-Psychological-Behavioral Coupling for Learners in Contexts of
Group Cognitive Dissonance

HAN Zhongmei, ZHANG Xin
(Zhejiang Key Laboratory of Intelligent Education Technology and Application,
Zhejiang Normal University, Jinhua Zhejiang 321004 )

[Abstract] The new generation of artificial intelligence such as the educational metaverse and
generative artificial intelligence serve as the driving force for the connection and leap of group cognition.
As "external brains", they collaborate with human intelligence ("internal brain") to analyze the
physiological—psychological-behavioral process of the group, and provide a new human—-machine composite
brain—inspired approach to alleviating group cognitive dissonance. Group cognitive dissonance is triggered
by factors such as the difference between individual and group perspectives, or contradictions between old
and new experiences, and its coordination is the foundation of human learning and mental development.
However, current research mostly focuses on individual cognition, with limited exploration of the
physiological and psychological factors involved in group cognitive dissonance, especially under the
human —machine composite brain, where the coupling mechanism remains unclear. Therefore, this paper
clarifies the connotation of group cognitive dissonance and its coupling characteristics in the whole process
of learners” physiological, psychological and behavioral levels, and defines the regulatory role of the
human —machine collaborative composite brain in group cognitive dissonance. Based on this, the inspired
mechanism of the composite brain is elucidated at the levels of physiological (perceptual brain),
psychological (cognitive brain) and behavioral (executive brain), and the "physiological —psychological",

"physiological —behavioral" coupling regulation processes are further

"psychological —behavioral" and
analyzed. Finally, three new coupling models, namely human-in-the—-bypass (auxiliary), human—in-
the—loop (symbiotic) and human—in—the-lead (dominant) are put forward to highlight the potential of the
human-machine composite brain to help learners adapt to cognitive dissonance.

[Keywords] Human —Machine Collaboration; Composite Brain; Group Cognitive Dissonance;

Physiological-Psychological-Behavioral Coupling
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