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Abstract

With the growing demand for high-quality learning support and process governance in self-study
periods at county-level ordinary high schools, the application of educational agents in classrooms
has attracted increasing attention. However, such settings commonly suffer from low-quality inter-
actions, invisible learning processes, and strategic compliance behaviors, which limit the practical ef-
fectiveness of agent-supported self-study. To address these challenges, this study proposes a self-
study support scheme that combines education-specific agents with learning-process governance,
constructing a closed-loop mechanism of “goal setting - interactive learning - reverse-output evalua-
tion”, together with phased anti-cheating and quality-correction rules to supportrelatively executable
and auditable classroom governance under large-class conditions. Using a quasi-experimental com-
parison combined with process-data tracking, a 6-week intervention was conducted with an effective
sample of 86 students from two parallel Grade 10 classes. Mathematics Mock Exam I and II scores
were used to assess outcomes, while system dialogue logs, teacher intervention records, and stu-
dents’ reverse-output texts were analyzed to examine interaction behaviors and stage evolution.
Results showed a significant Time x Group interaction (F = 6.145, p = 0.015, n% = 0.068). A five-stage
evolution model of “initial contact-adaptation-strategic avoidance-guided revision-good habits”
and corresponding intervention points were identified. The findings provide a practically relevant
implementation approach and preliminary empirical evidence for Al-assisted self-study in county-
level ordinary high schools.
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