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Abstract—This paper explores the importance of computational thinking in computer education and its practical
applications. Computational thinking refers to a mode of thinking that employs fundamental concepts of computer
science to solve problems, design systems, and understand human behavior, with its core characteristics being
"abstraction and decomposition." With the rapid advancement of technology, societal demand for computer
professionals has grown significantly, yet traditional computer education models struggle to meet this demand. Using the
"TouGe practical teaching platform" as an example, this paper illustrates how the platform supports higher education
in computer science by providing practical teaching cases and courses, thereby enhancing the development of
computer-related and engineering disciplines. Based on this, this paper proposes a "Listening, Explaining, Practicing"
three-dimensional curriculum construction model. It establishes the new course Computational Thinking and
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Programming, aiming to cultivate students' computational thinking and innovative abilities by strengthening classroom
management, assigning explanation exercises, and designing multi-level experimental problems. Additionally, the paper
discusses the selection and utilization of teaching resources, as well as the outcomes of course implementation, including
statistical analysis of students' final exam performance. Finally, the paper examines the role of programming
competitions in nurturing technological talent and offers recommendations for promoting programming education at the
foundational education level. The aim is to cultivate more high-level professionals in fields such as artificial intelligence,
computer science, software engineering, and big data, thereby contributing to national talent development.

Keywords—Computational thinking; Practical teaching; University programming course and competition training

materials; Programming competitions.
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