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Abstract

This study addresses three common difficulties faced by lower-year mathematics students in un-
dergraduate innovation projects: insufficient prerequisite knowledge, separation between theoret-
ical analysis and computation, and difficulty in evaluating individual contributions. A staged men-
toring and process-based assessment scheme was developed around a time-delayed SEIR influenza
modeling project and piloted for one year with 11 students from the 2024 cohort of the School of
Science, China University of Mining and Technology-Beijing, divided into two teams. The project
comprised five stages: mechanism analysis, model comparison, stability analysis, numerical verifi-
cation, and intervention modeling. Theory-computation cross-checking, role rotation, milestone re-
view, and revision records were used throughout the project. The two teams made 62 version-con-
trol submissions, and the weekly-log completion rate was 98%. Post-assessment performance im-
proved clearly from a relatively weak baseline; final reports were generally completed well, and the
code reproduction pass rate was 80%. Eleven valid questionnaires and six interviews indicated that
students perceived a close connection between theory and computation, relatively fair teamwork,
and a comparatively complete research process from initial investigation to final reporting. The pi-
lot supports the feasibility of the scheme, while also indicating the need to improve the depth of
reflection and code-reproduction standards. Because the sample was small and drawn from a single
institution, no broad causal claim is made.
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Table 1. Learning outcomes and assessment evidence
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Table 2. Five-stage problem-chain task design
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Table 3. Suggested core instructional timeline and weekly student workload
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Table 4. Milestone quality gates and entry criteria
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Table 5. Pilot data sources and empirical results
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