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Abstract : Multimodal interaction and reinforcement learning technologies deeply empower the field of artificial
intelligence (Al)—based interventions in children's behavior, profoundly transforming the developmental
patterns of children's cognitive, emotional, social, and motor behaviors. This paper constructs a
theoretical model of multimodal-reinforcement coupling for behavior shaping, clarifying the internal
operational logic of Al's impact on children's behavior shaping from three dimensions: multimodal
state perception, dynamic strategy generation through reinforcement learning, and a closed-loop
for comprehensive behavioral intervention. It systematically analyzes the bidirectional behavioral
impacts of Al technology on children's cognitive learning, emotional psychology, social morality,
and physical movement, and outlines the positive guiding values and potential negative risks.
Furthermore, it constructs a model of mediating and moderating variables, clarifying that children's
individual differences, external environments such as family and school, and the inherent technological
characteristics of Al serve as moderating and mediating variables, influencing the pathways and
mechanisms of Al intervention effects. This research enhances the theoretical framework for
children's behavioral development driven by artificial intelligence, providing theoretical references for
the development of intelligent children's products, digital behavioral health guidance for children, and
collaborative Al-based education practices between home and school. It assists in standardizing the
boundaries of Al applications, avoiding technological risks, and achieving positive and long-lasting
empowerment of artificial intelligence for children's physical and mental health and the cultivation of
good behavioral habits.
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