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Abstract

To address the new requirements for cultivating innovative capabilities in engineering talents
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under the framework of emerging engineering education, and to counter the shortcomings of tradi-
tional advanced mathematics assessment methods, which are characterized by “overemphasizing
theory while neglecting application and process”, this study systematically constructs a “four-di-
mensional integration” diversified process assessment system for advanced mathematics based on
the concept of Outcome-Based Education (OBE). Through its “foundational performance, process
evaluation, extended practice, comprehensive examination” four-dimensional interactive structure,
this system seamlessly integrates disciplinary convergence, mathematical modeling, information
technology, and ideological-political education into the entire assessment process. In a systematic
implementation at Beijing Information Science and Technology University spanning one and a half
years and covering 1934 students, the assessment system was steadily carried out via a “pilot-pro-
motion-optimization” approach, supported by a blended teaching platform. This study provides a
replicable and adaptable systematic solution for the reform of advanced mathematics course as-
sessment.
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Table 2. Progress of diversified process assessment reform in engineering advanced mathematics
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Figure 1. Comparison of final exam scores between the experimental group and
the control group
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Figure 2. Students’ overall satisfaction on the “Four-Dimensional Integration” assessment system
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Figure 3. Students’ ratings on the four assessment dimensions
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Figure 4. Student ability improvement analysis chart
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