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Abstract

The transition from high school to university in mathematical academic adaptation represents a
critical juncture affecting the quality of talent cultivation in finance and economics. Focusing on the
prevalent issues of poor knowledge articulation and student group differentiation, this study utilizes
multi-source academic data from 2021 undergraduates at Shanghai Lixin University of Accounting
and Finance as a basis, employing descriptive statistics, correlation analysis, and agglomerative hier-
archical clustering to systematically investigate the group characteristics, influencing factors, and ty-
pological patterns of student adaptation. The research findings indicate: 1) students’ mathematical
academic adaptation follows a dynamic trajectory of “initial differentiation, mid-term adjustment,
and late-stage convergence”, wherein the university mathematics teaching system exerts a significant
“calibration effect” on grade distribution; 2) the predictive power of the high school mathematical
foundation on university performance is limited—with correlation coefficients generally falling be-
tween 0.05 and 0.1 across different major types and between 0.1 and 0.4 across different student
source regions—and its influence is significantly moderated by professional attributes and regional
educational backgrounds; 3) the internal continuity of the university mathematics curriculum system,
where correlation coefficients between Calculus I and II are concentrated between 0.3 and 0.6, proves
substantially stronger than the knowledge continuity between high school and university; 4) cluster
analysis identified three typical adaptation groups: “Stable Advantage” (63.9%), “Mainstream Adap-
tation” (22.2%), and “Adaptation Challenge” (13.9%), which exhibit systematic differences in major
and regional distribution; qualitative interviews further revealed that learning habits, psychological
resilience, and subjective perception of teaching compatibility serve as the underlying behavioral
mechanisms driving score evolution. Based on these conclusions, this paper proposes systemic sug-
gestions for pedagogical reform: constructing a precision teaching intervention system covering “di-
agnosis-stratification-support”; strengthening high school-to-university curriculum transition ori-
ented toward “thinking transformation”; advancing the reconstruction of mathematics course content
integrated with professional scenarios; and establishing a process-oriented developmental evalua-
tion and support ecology. This study provides empirical evidence and an action framework for stu-
dent-centered and evidence-based mathematics teaching reform in universities of finance and eco-
nomics.
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Table 1. Professional categories of the research subjects and corresponding sample sizes
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Figure 1. Distribution characteristics of sample student origins proportion
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Figure 2. Distribution characteristics of college entrance examination mathematics and college calculus scores
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Figure 3. Comparison of average college entrance examination scores (Z-scores) and calculus scores for different majors
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Figure 4. Correlation heatmap of three-stage mathematical grades across different major categories
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Figure 7. Spearman rank correlation heatmap of three-stage mathematical grades across different source regions
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