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Abstract

“Structural Geology” is characterized by complex spatial relationships, continuous tectonic pro-
cesses, high requirements for geological map interpretation, and strong practical applicability. To
address problems in traditional teaching, including difficulties in constructing three-dimensional
structures, insufficient understanding of tectonic evolution, weak ability in map and data interpre-
tation, and limited knowledge transfer, teaching reform was carried out for students of related ma-
jors over the past three cohorts, guided by the construction of a smart classroom teaching ecosys-
tem. A reform system integrating three-dimensional interactive cognition, process simulation-
based understanding, intelligent analysis training, and engineering case application was developed.
By incorporating three-dimensional interactive models generated with the assistance of the web-
based DeepSeek platform, physical and numerical simulation resources, geological map and data
analysis training, and engineering cases, the reform optimized classroom organization and learning
tasks. Its effectiveness was evaluated through questionnaires, classroom observation, assignment
grading records, and students’ performance in classroom tasks. The results show that this system
improved classroom visualization, interaction, and task support, and promoted students’ transition
from result identification to process interpretation, from mechanical drawing to tectonic interpre-
tation, and from knowledge memorization to comprehensive application. This study may provide a
reference for the digital reform of geoscience courses.
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Figure 1. Implementation framework for the construction of the smart classroom teaching ecology
in “Structural Geology”
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Table 1. Summary of changes in students’ typical learning performance before and after the reform
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Table 2. Evaluation rubric for students’ higher-order thinking ability in “Structural Geology”
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