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Abstract

In response to the requirements of Emerging Engineering Education for cultivating students’ ability
to address complex engineering problems, this study develops a “problem chain-evidence chain”
teaching model to address common issues in Multivariate Statistical Analysis, including an overem-
phasis on computation, insufficient attention to judgment, and weak connections between statistical
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methods and engineering problems. The course is organized around engineering data-analysis
tasks and covers principal component analysis, factor analysis, cluster analysis, discriminant anal-
ysis, and partial least squares regression. Students are guided to identify problems from observed
data patterns, select appropriate statistical methods, interpret model results, and determine the
boundaries of the conclusions supported by the available evidence. Course assessment emphasizes
problem identification, method selection, result interpretation, and evidence-based judgment,
with the aim of gradually developing students’ ability to analyze engineering data and make in-
formed judgments in practical engineering contexts.
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Figure 1. Overall framework for reforming the multivariate statistical analysis course through question chain -
evidence chain synergy
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Table 1. Restructuring the content of the multivariate statistical analysis course based on engineering problem chains
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