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Abstract The college physics experiment educational campaigns can surround the research so-
lutions on ventilated sound-absorbing meta-materials, which are in the spotlight of ventilation
and noise-reduction issue recently. The research plan uses the finite element simulation soft-
ware COMSOL Multiphysics for theoretical modeling and calculation, and optimizes the de-
sign of ventilating and sound-absorbing metamaterials based on imperfect Helmholtz resona-
tors. By adjusting the structural parameters, the meta-material can achieve broadband absorp-
tion within low-frequency noise. The metamaterial structures are printed using 3D printing
technology, and the acoustic performance of the metamaterials is quantitatively measured
using an experimental setup that breaks through the “black box” approach. Integrating cut-
ting-edge and hot topics into university physics experimental teaching, simulating and recrea-

ting the scientific research process, enhances the higher-order nature, innovation, and chal-
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lenge of the experiments. The teaching model of “group independent exploration-defense re-

port” is adopted to comprehensively enhance students’ “5C” core competencies.

Key words low-frequency sound absorption; acoustic meta-materials; college physics experi-

ments; integration of science and education
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