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Abstract: In the context of the educational digital transformation, primary schooling has
generally focused on precision instruction in the cognitive domain, while giving relatively little
attention to precision support in the affective domain. With the maturation of general artificial
intelligence technologies, individual emotion recognition and regulation have been rendered feasible,
offering new solutions for in-class emotional support. Here, based on the cognitive emotion and
emotion regulation theories, we constructed a model for an emotion intelligent agent. We then
independently developed a classroom emotion intelligent agent that integrates emotion awareness,
recognition, feedback, and regulation using a variety of deep-learning algorithms—including
adaptive-frame-rate selection in a convolutional neural network (CNN), long short-term memory
(LSTM), and fusion with a large language model (LLM)—and applied it in a primary-school
programming class to explore its effects on students’ emotion regulation, classroom engagement, and
programming achievement. Two parallel sixth-grade classes with homogeneous programming skills
were selected to attend a five-week quasi-experiment, with the experimental class using the emotion
intelligent agent to assist instruction and the control class following a traditional teaching approach.

Data were analyzed using independent-samples t-tests, nonparametric Mann—Whitney U tests, and
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one-way analysis of covariance (ANCOVA). The results indicate that: (1) students in the experimental

class showed significantly improved better than those in the control class in positive emotion,
negative emotion reduction, emotion control, and overall emotion regulation competence; (2)
classroom engagement and attentional focus were significantly higher in the experimental class; and
(3) programming achievement scores in the experimental class were statistically significantly higher
than those in the control class. Not only is an example of an Al-empowered classroom product
provided, but also a precision-support paradigm based on an emotion intelligent agent is proposed,
offering new ideas and practical evidence for the development of personalized instruction.
Keywords: In-Class Emotion Intelligent Agent; Model Architecture; Teaching Practice;
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