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Abstract

In the era of digital transformation and the deep integration of intelligent technologies into educa-
tion, university mathematics teaching still faces structural challenges such as abstract content,
weak practical application, and disciplinary fragmentation. Supported by the Ministry of Educa-
tion’s Industry-University Cooperation Collaborative Education Project, this paper takes the tridi-
mensional integration of “Mathematical-Financial-Data” as its core thread to construct a virtual
practical teaching platform for university mathematics. The platform uses a knowledge graph as its
organizational framework and incorporates virtual simulation and data-driven practical tasks. Fea-
turing a closed-loop design of “Concept Visualization-Model Construction-Algorithm Implementa-
tion-Real-World Problem Solving”, it bridges the competency chains of mathematics, finance, and
data analysis, forming a four-stage progressive teaching model: “Theory-Case Study-Tools-Practice”.
Employing a quasi-experimental approach and an evidence-chain evaluation framework, combined
with trial runs in courses like Advanced Mathematics, Financial Mathematics, Functions of Complex
Variables and Integral Transforms, the study systematically analyzes the platform’s effectiveness in
enhancing students’ structured understanding, modeling capabilities, and learning engagement.
Trial data indicates that the experimental group significantly outperformed the control group on
key competency indicators such as conceptual understanding and project reproducibility. Learning
analytics also revealed more systematic learning paths and deeper practical engagement within the
experimental group. Finally, the paper summarizes the key challenges and governance strategies
encountered during platform development, proposes a replicable evaluation index system, and out-
lines future research directions, aiming to provide a systematic solution and practical reference for
reforming mathematics teaching in higher education.
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Table 1. Architecture of the integrated mathematical-financial-data platform function modules
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