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Abstract

With the deep integration of big data, artificial intelligence, and geospatial information technolo-
gies, competence in spatiotemporal data analysis has become an important component of talent de-
velopment in geographic information and related disciplines. To address fragmented knowledge
organization, insufficient connection between theory and programming practice, inadequate inte-
gration of general methods with domain scenarios, and relatively single-dimensional assessment in
Spatiotemporal Big Data Analysis and Mining, this study proposes a teaching reform model featur-
ing “one task chain, three progressive stages, and multi-source assessment.” The task chain follows
the complete workflow of problem definition, data processing, method selection, model construc-
tion, and evaluation; the three stages progress from foundational cognition to method-oriented
practice and comprehensive application; and learning outcomes are evaluated through pre-/post-
tests, classroom tasks, comprehensive student work, and questionnaires. The reform was imple-
mented in one class of 54 students. The overall mean score increased from 84 to 90, while the class-
room task completion rate increased from 85% to 94%. For the comprehensive work, the mean
scores for data processing, model application, and result interpretation were 88, 90, and 92, respec-
tively; among 40 valid questionnaires, the proportion of students selecting “agree” or “strongly
agree” exceeded 96% for all items. Multi-source evaluation results indicate that this model helps
strengthen student’ understanding of the complete data analysis workflow, promotes their transi-
tion from program reproduction to method selection, result interpretation, and independent anal-
ysis, and can provide a reference for practical teaching reform in data analysis courses for geo-
graphic information and related majors.
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Table 6. Comparison of students’ pre-test and post-test results
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Table 7. Student questionnaire results on the teaching reform
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