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Abstract—In the context of reduced class hours, how to train students’ algorithm analysis and optimization skills through
the design of integrated teaching cases is a key focus for educators. This paper presents a structured and progressive
teaching case based on the quicksort algorithm to inspire students to explore the algorithm optimization process.The
case leverages the characteristics of the quicksort algorithm, including diverse programming implementations, high
potential for optimization, ease of setting up large-scale test cases, and intuitive visual effects. It guides students to achieve
different levels of algorithm optimization goals and validates performance on various scales of data using online judge
(OJ) platforms.Practical evidence shows that the introduction of integrated teaching cases can effectively capture
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students' attention in class and motivate them to tackle tasks of varying difficulty.
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