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Abstract

With the rapid advancement of artificial intelligence, higher-order thinking has become a critical competency for talents in emerging
engineering fields. This paper aims to leverage Al technology to introduce a novel role—termed the “Al Reading Companion”—
which differs from existing Al teaching assistants. The Al Reading Companion acts as a “voice proxy” for students, consistently
adopting the student’s perspective. Grounded in the scaffolding instruction model and informed by semantic field theory and Socratic
questioning techniques, this student-centered approach fosters synergistic interactions among the student, the Al, and the instructor.
Through such collaboration, a dynamic “chemistry” emerges, enabling the construction of a higher-order thinking cultivation
framework centered on systematic analysis, knowledge transfer, critical thinking, and innovative problem-solving. Furthermore, this
study explores training paradigms for cultivating cross-disciplinary integration capability and complex problem modeling skills—
essential attributes for future engineering talent—with the goal of forming scalable reform practices for Advanced Mathematics
curricula.
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