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Abstract

Mathematical Analysis, as a core foundational course for mathematics majors, has long faced the
problems of monotonous teaching methods and the common dilemma of “understanding in class
but being unable to solve problems after class”. The rapid development of generative Al technology
offers new possibilities for human-computer collaborative teaching. Based on the “teacher-Al-stu-
dent” triadic teaching model, this paper constructs a collaborative classroom ecosystem character-
ized by “teacher-led design, multi-dimensional Al agent assistance, students’ individual deep con-
struction, and ‘little teacher’ flipped teaching”. Taking the teaching of the derivative concept as an
example, we design a three-stage teaching loop of “pre-class intelligent diagnosis, in-class collabo-
rative construction, and post-class precise consolidation”. The paper elaborates on the specific im-
plementation methods of Al agent creation and use, dynamic geometric demonstration, real-time
test intervention, and group inquiry presentation. Furthermore, this paper discusses the model’s
role in enhancing normal university students’ abilities in tool application, collaborative design, and
innovative leadership. It also proposes targeted strategies to mitigate three potential risks: over-
reliance, algorithmic bias, and fairness. This model provides an actionable practical paradigm for
the deep integration of human-computer collaboration in higher mathematics education and cre-
ates an authentic “learning by doing” environment for cultivating future mathematics teachers
equipped with Al literacy.
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Figure 1. Dynamic demonstration diagram of the geometric meaning of the derivative using the function f (x) =x* asan
example
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Figure 2. Dynamic demonstration diagram of the function f (x) = |x| being non-differentiable at x=0
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