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Abstract: Currently, artificial intelligence is driving the transformation of education from “digitalization” to
“Intelligence.” As a key technology bridging cognitive and emotional intelligence, affective computing is emerging as a
new engine for reshaping teaching interactions. In response to structural challenges commonly encountered in the
implementation of the flipped classroom model—such as the difficulty in quantitatively monitoring students’ emotional
states during pre-class self-study and the delayed feedback in offline collaborative interactions—the deep integration of
affective computing technology enables real-time capture and decoding of learners’ implicit emotional needs, providing
scientific data support for precise teaching interventions. From the perspective of the smart education ecosystem, this
paper elaborates on the core concepts and key technologies of affective computing, including multimodal recognition and
expression, and establishes its application models in key scenarios such as real-time monitoring of offline teaching quality,
adaptive personalized learning path planning before class, and implicit mental health intervention in collaborative
learning within flipped classrooms. The study shows that afier integrating “emotion-cognition” dual-dimensional data,
the quality of teacher-student interaction in flipped classrooms can be significantly improved, learners’ self-efficacy and
engagement in deep learning can be enhanced, and theoretical references and practical pathways can be provided for

building a warm and emotionally intelligent educational ecosystem.
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