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Research on Teaching the Geometric Meaning of Partial Derivatives under
Three—dimensional Visualization
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Sichuan Minzu College
Abstract: To address the common problem that students learning higher mathematics are able to
calculate partial derivatives but struggle to grasp their connotation, this study selects the surface of a
bivariate function, sections with fixed variables and the slope of tangent lines to section curves as major
research objects. With the help of a Three.js—based three—dimensional interactive program, the paper
carries out research on the teaching design for the geometric meaning of partial derivatives. Equipped
with functions including function input, comparison of tangent slopes at two points, visibility control of
sections along the x—axis and y—axis, display of tangent slopes, and prompt reminders for non—existent
partial derivatives, the program converts abstract theoretical concepts into observable and operable
learning resources. This design can deepen students’ understanding of the directionality, locality and
existence of partial derivatives, and provides a reference for the teaching of concepts in multivariable
differential calculus.
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