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Research and Practice on Teaching Reform of the Online Open Smart Course in Fundamentals
of Materials Science

Liu Liang, Yang Yufang, Wang Bing, Qi Jingang

Liaoning University of Technology, China Liaoning Jinzhou 121001

Abstract: Facing the challenges of deep integration between engineering education innovation and information technology
in the new era, we established a top-tier course teaching reform model based on open online smart course, centered on the
foundational materials science curriculum at our university. This model constructs a five-in-one systematic teaching reform
system encompassing "concept renewal, resource restructuring, model innovation, evaluation reform, and ecological co-
construction": "One Core": The core teaching philosophy revolves around "student-centered, outcome-based (OBE), and
continuous improvement. "Two Dimensions": Leveraging a self-built provincial-level open online smart course teaching
platform, we created a "hierarchical-dynamic-open" two-dimensional integration of online and offline teaching environments
and a comprehensive resource support system. "Three Stages": We developed a progressive three-stage blended teaching
paradigm—"pre-class autonomous inquiry and comprehension, in-class deep internalization and application, and post-class
expansion and innovation"—ensuring seamless transitions across the entire teaching process. "Four Transformations": The
model achieves four transformations: cutting-edge teaching content, personalized learning processes, visualized competency
development, and real-time evaluation feedback, ultimately shifting teaching from "teacher-centered knowledge delivery" to
"student-centered competency cultivation."

Keywords: Fundamentals of materials science; Online open access; Smart course; Teaching reform
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