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Abstract

To improve the teaching effectiveness of college optics courses and foster students’ spirit of inquiry
and practical abilities, this study proposes an innovative, diversified teaching model for optics that
bridges theory, experiment, and programming simulation. Taking optical interference as a case
study, following the experimental measurement of light wavelength and theoretical instruction, Py-
thon-based numerical simulations are incorporated to construct a visualized teaching process. For
example, simulations of Young’s double-slit interference intensity distributions under varying wave-
lengths and slit widths intuitively reveal how key physical parameters govern interference behav-
ior. By combining abstract theory with visualized outcomes, this approach effectively deepens stu-
dents’ understanding of interference principles. Furthermore, it strengthens both theoretical and
practical competencies, thereby fulfilling the pedagogical objective of cultivating computational
thinking and interdisciplinary skills. Teaching practice demonstrates that this model significantly
enhances classroom interactivity, stimulates learning interest, and nurtures innovative capacity. It
thus offers valuable insights for teaching reform in related courses, including college optics, physi-
cal optics, and optics laboratory courses.
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Figure 1. Flowchart of the application process of diversified teaching in university optics course
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Figure 2. Python fitting graphs of light intensity under different wavelengths and different double-slit spacings, as well as the
characteristics of light intensity distribution for white light. Here, (a) represents the Python fitting graph of light intensity under
different wavelengths, (b) represents the Python fitting graph of light intensity under different double-slit spacings, and (c)
represents the characteristics of light intensity distribution for white light
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Figure 3. Python fitting graphs of one-dimensional binary amplitude grating, one-dimensional sinusoidal phase grating, two-
dimensional black-and-white grid grating and Fresnel waveplate
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Figure 4. Matlab-generated plot of the intensity distribution of the Airy beam
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Figure 5. Student’s report on Newton’s rings experiment
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