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Integrating first—principles calculations to innovate the teaching of '"Solid State Physics'':
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Abstract: In response to problems in the "Solid State Physics" course such as abstract concepts, strong interdisciplinary
nature, single traditional teaching methods leading to student comprehension difficulties and lack of interest, this paper
proposes a reform plan integrating first-principles calculations into course teaching. By constructing an integrated teaching
model of "theoretical lectures—computational practice—project exploration", advanced computational methods such as
Density Functional Theory (DFT) are introduced into core topics like crystal structures, band theory, and lattice vibrations,
achieving visualisation and concretisation of abstract theories. Teaching practice shows that this model significantly improves
students' knowledge mastery (average score increased by 8 points), practical abilities (software operation proficiency rose
to 70%), and learning interest (course satisfaction reached 85%). Meanwhile, through project-based learning and group
collaboration, students' scientific computing abilities, problem-solving skills, and innovative thinking are effectively cultivated.
The study provides a replicable and promotable "theory-technology-practice" integration paradigm for the teaching reform of
advanced physics courses such as "Solid State Physics".
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