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Abstract

Linear algebra is an important public basic course for science and engineering majors. However,
unified teaching contents, cases and teaching rhythms can hardly satisfy the practical application
demands of different majors as well as students’ varied academic foundations. Guided by cognitive
load theory, this paper constructs a classified teaching mode featuring “unified fundamentals and
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differentiated applications” for 118 students majoring in electrical automation and 120 students
majoring in polymer materials and engineering. Subject-specific cases concerning circuit and con-
trol, experimental data processing and material characterization are integrated into teaching re-
spectively. Process-oriented data including preview performance, classroom interaction and home-
work completion are collected via the Xuexitong teaching platform. The final exam scores of stu-
dents under this teaching practice are compared with the average scores obtained from traditional
teaching over the previous three academic years for the same majors. The results show that the
homework completion rates of both majors exceed 90%. For polymer materials and engineering
major, the average score, pass rate and score rate of application questions rise by 5.7 points, 12.1
percentage points and 15.1 percentage points respectively. For electrical automation major, these
indicators increase by 5.6 points, 11.4 percentage points and 17.7 percentage points correspond-
ingly, while the score rate of pure computational questions remains generally stable. The research
indicates that subject-familiar cases and differentiated teaching rhythms help reduce extraneous
cognitive load, improve students’ learning engagement and their ability to apply knowledge, which
can provide references for the differentiated reform of public basic mathematics courses.
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Table 1. Comparison of learning-process data between the two majors
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