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Abstract

This study focuses on the factors influencing college students’ learning outcomes in advanced mathe-
matics. Taking engineering and business management students from the 2022 cohort at West Yunnan
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University as the research subjects, data was collected through questionnaire surveys. The Analytic Hi-
erarchy Process (AHP) was employed to construct a multi-level evaluation system. The study catego-
rizes influencing factors into five major groups: personal, intrinsic motivation, class, school, and exter-
nal conditions. These are further refined into 20 specific factors. Judgment matrices were sequentially
established and consistency tests conducted, followed by hierarchical single-ranking and overall rank-
ing to systematically quantify the relative weights of each factor. Results indicate: At the criterion level,
intrinsic motivation exerts the most significant influence, followed by personal factors. At the scheme
level, factors such as learning ability, personal career planning, time spent on advanced mathematics,
peer influence, implementation of teaching-assessment separation, and pressure from graduate school
or civil service examinations carry higher weights, all critically impacting advanced mathematics per-
formance. Based on these findings and drawing from educational and psychological theories, this study
proposes targeted improvement recommendations across curriculum design, teaching interaction, as-
sessment systems, and student self-directed learning. These aim to advance the transformation of
higher mathematics instruction from teacher-centered to learner-centered approaches, providing em-
pirical evidence and practical guidance for enhancing teaching quality and student learning outcomes
at this institution and similar universities.
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Table 2. Specific levels of factors influencing academic performance in advanced mathematics
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Table 3. Hierarchical single sorting and its consistency test
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Figure 1. Proportionate weight of the guideline layer’s influence
on the target layer
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Figure 2. Proportionate weight of the scheme layer’s influence on the guideline layer
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Figure 3. Weighted proportion of the plan layer’s influence on the target layer
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