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Abstract—With the rapid development of information technology, the field of education has ushered in new
opportunities for transformation. New technologies not only provide innovative ideas, tools, and resources for teaching
but also create a more personalized and in-depth teaching environment for teachers and students. Guided by the theory
of higher-order teaching and leveraging the advantages of new technologies, this paper continuously explores and
practices the mutually reinforcing model of “teaching— competition—research—learning.” This paper proposes a

“ three-in-one and two-way connectivity ” empowerment model based on Large Language Models (LLMs) and
Knowledge Graphs (KG). By integrating teachers, teaching activities, and pan-projects (such as competitions, research,
and experimental training), this model achieves the empowerment and connectivity of resources. It provides strong
support for teachers in the generation of higher-order teaching resources, the implementation of teaching methods, and
the management of assessment results. Meanwhile, it offers personalized in-depth learning pathways for students to
promote their comprehensive development.
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