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A Tiered Approach to Integrating Machine Learning into Quantitative Analysis
Teaching in Analytical Chemistry

Lian Zichao
School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093

Abstract : Quantitative analysis in analytical chemistry is a foundational course for majors such as chemistry,
chemical engineering, environmental science, and pharmacy, combining theoretical, practical, and
mathematical—-logical dimensions. Current instruction still relies predominantly on classical linear
models and fixed data—processing procedures, making it difficult to meet the demands of intelligent
development in analytical chemistry. In response, this paper proposes a tiered teaching reform that
integrates machine learning techniques, including data fitting, error optimization, and multivariate
analysis, into quantitative analysis instruction. The approach is organized into three progressive
stages: "basic cognition—skill integration—innovative application," with gradual advancement
achieved through theoretical classroom instruction, hands—on experimental training, and research—
oriented extension. Pilot teaching results indicate that this approach improves students' ability to
handle complex quantitative data, enhances experimental data accuracy and analytical efficiency, and
provides a feasible pathway for the intelligent transformation of analytical chemistry courses.
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reform; emerging engineering education
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