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Design of High School Mathematical Modeling Activities
in Real Situations: A Case Study of the Football Shooting
Optimization Problem
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1.School of Mathematical Sciences, Yangzhou University, Yangzhou, Jiangsu;

2.Xinghua Zhaoyang Middle School, Taizhou, Jiangsu

Abstract: This paper takes the football shooting optimization problem as an example to design high school
mathematical modeling activities in real situations. Focusing on the shooting position, shooting angle and actual
combat selection, students are guided to use trigonometric functions and derivatives to obtain the geometric optimal
position, and to appropriately consider realistic factors such as shooting force, air resistance and goalkeeper position,
and to use dynamic geometry to assist in observation and inspection. The teaching is promoted by situational
questioning-task progression-evaluation and reflection. Through the ladder task completion hypothesis, variable
selection, function expression, solution test and correction, the understanding of the modeling process and the value
of mathematical application is deepened, which provides a reference for the implementation of core literacy.
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