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Research and Practice on the Teaching Reform of the '"Principles of Metal Solidification"
Course Based on the OBE Concept—Oriented Towards Cultivating the Ability to Solve
Complex Engineering Problems

Chen Shuying, Wang Guangdong, Zhao Zuofu, Wu Hao, Zhao Rongda
Liaoning University of Technology, China Liaoning Jinzhou 121001

Abstract: "The Principle of Metal Solidification" is a core foundational course for the Materials Forming and Control
Engineering major (casting direction). Its teaching quality directly affects the cultivation of students' engineering
thinking and innovation ability. In response to the current problems in the course, such as high theoretical abstraction,
redundant mathematical derivations, and discontinuity in the connection between education and industry, which have
led to weak high-level thinking abilities and insufficient engineering application capabilities of students, this paper
systematically introduces the concept of Outcome-Based Education (OBE) to carry out teaching reforms. The reform
is based on the "output of students' ability to solve complex casting engineering problems" as the core and is designed
in a reverse manner to establish the teaching system: restructure the "problem-oriented, module progressive" teaching
content; create a "preliminary online derivation, focused offline discussion" blended teaching model; build a "real case-
virtual simulation-physical experiment" three-in-one practical chain; establish a "whole process, multi-dimensional"
assessment and evaluation system. Practice has shown that this model effectively stimulates students' learning initiative,
significantly improves students' defect diagnosis, process optimization and engineering innovation ability, and provides
a replicable practical model for the reform of materials-related courses in the context of new engineering disciplines.

Keywords: OBE concept; Principles of metal solidification; Teaching reform; Complex engineering problems;

Capability output; New engineering disciplines
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	基于OBE理念的“金属凝固原理”课程教学改革研究

与实践—以解决复杂工程问题能力培养为导向

