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A brief discussion of social value education in computational physics

Changchun He, Xiaobao Yang®, Yujun Zhao

School of Physics and Optoelectronics, South China University of Technology, Guangzhou, Guangdong

[ Abstract] According to the Guidelines for Ideological and Political Education in Higher Education Curricula,
which outline the requirements for ideological and political education in science and engineering courses, this paper
draws on the author's teaching experience in the Computational Physics course at South China University of
Technology to explore how to effectively integrate ideological and political education into professional courses,
achieving a synergy between knowledge transmission and value guidance. The Computational Physics curriculum is
rich in content and highly engaging, with strong elements of inquiry and interest. For example, topics such as the
chaotic behavior of the forced pendulum and random walk simulations of particle diffusion not only demonstrate
profound physical laws but also offer valuable educational potential. In our exploration of ideological and political

integration, we focus on extracting value-based elements from the course content and using concrete examples to
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guide students’ values. When teaching the sensitivity to initial conditions in chaotic systems, we encourage students
to understand that while starting conditions are important, setting clear goals and persevering is even more crucial.
By demonstrating the "butterfly effect,” we inspire students to plan their development paths rationally, strive
diligently, and achieve balanced and sustainable progress. In discussing random walk models, particularly the
transition from memory-based walks to self-avoiding walks, we encourage students to learn from setbacks and adjust
their paths accordingly. The concept of “avoiding repeated mistakes” is used to illustrate the importance of optimizing
one's behavioral trajectory, stimulating reflection on self-improvement and continuous progress, and fostering an
understanding of how rational choices can lead to exponential breakthroughs. Through the integration of these
ideological and political elements, the course not only delivers professional knowledge effectively but also positively
shapes students' worldviews, outlooks on life, and values, thus providing strong support for the fundamental mission
of moral education.

[ Keywords] Ideological and political education through courses; Computational physics; Driven pendulum;
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