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Design and Practice of Digital Textbook for Higher Mathematics
Based on Manim Animation
Kang Yingli, Zhang Xian, Li Yaxin
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Abstract : Higher mathematics involves a large number of abstract "dynamically generated" processes.
Traditional static textbooks often struggle to synchronously demonstrate the continuous chain of
"change—derivation—significance" when presenting concepts such as limit approximation, derivative
tangentialization, integral accumulation, and series approximation, resulting in high cognitive load
for students. To alleviate this pain point, on the basis of compiling a digital textbook for higher
mathematics, the authors introduce the Manim mathematical animation engine, split key concepts into
multiple visual animation clips, and embed the animations into textbook narratives, example derivations,
in—class exercises, and discussion tasks. This forms a digital textbook learning path of "observing—
analyzing-reflecting—discussing": first, establishing intuitive representations through animations, then
transitioning from intuition to symbols and logic via texts and explanations, subsequently triggering
reflection with problem chains, and finally completing knowledge construction through discussion and
transfer tasks. This path draws on the teaching idea of introducing new knowledge with animations
and emphasizing the bridge from intuition to abstraction, and extends it to the entire process of "self—
study—classroom-review" in the digital textbook. Trial results show that the animation resources
based on Manim can enhance learning interest and classroom interaction, reduce teachers' blackboard
writing burden, and promote students' mastery and transfer of key and difficult points.
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