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Competence Among Pre-service Teachers at Varying Ability Levels
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Abstract: Teaching design competence is central to pre-service teachers’professional development, yet traditional
training approaches face challenges such as delayed feedback and insufficient process-oriented scaffolding. Grounded
in generative learning theory, this study developed an intelligent agent to empower the enhancement of teaching design
competence and implemented a quasi-experimental design. Lag sequential analysis and cognitive network analysis were
combined to examine the underlying empowerment mechanisms. The results show that the agent significantly improved
design quality, while different groups exhibited differentiated interaction trajectories and cognitive structures. The high-
ability group demonstrated deep exploration and iterative optimization; the medium-ability group showed feedback
dependence and localized revisions, and the low-ability group fell into a "cognitive outsourcing” dilemma characterized
by strong dependence and superficial patching. The study further highlights the critical roles of prior knowledge and
metacognitive monitoring, providing empirical evidence for designing tiered and adaptive educational intelligent
agents.
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