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Curriculum Reconstruction and Practice Oriented to Outcomes of Engineering Education
Accreditation — A Case Study of Engineering Experiment Design and Data Processing for the
Major of New Energy Materials and Devices
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School of Materials Science and Engineering, Liaoning University of Technology, China Liaoning Jinzhou 121001
Abstract: The core objective of engineering education accreditation lies in the quantifiable, implementable and
evaluable competency of students to solve complex engineering problems, which imposes mandatory requirements on
the practicality, supporting function and engineering nature of tool-based courses for engineering majors. Engineering
Experimental Design and Data Processing serves as a core methodological course for the major of New Energy
Materials and Devices, underpinning all experimental courses, scientific and innovative research, as well as graduation
projects. Different from specialized theoretical courses, its core value is to empower students in practical scientific
research and engineering test optimization. Atypical teaching reform challenges widely exist in this course at most
universities, including detached methodology, mismatched professional adaptation, vague competency outcomes, and
incomplete evaluation loops. Breaking away from the homogeneous "problem-countermeasure" thinking of traditional
teaching reform, this paper adopts outcome-based reverse design as the core logic. Combined with discipline-specific
experimental scenarios of new energy materials, such as electrochemical testing, thin-film device fabrication and
energy storage performance characterization, this study redefines the educational orientation of the course, reconstructs
its hierarchical system, builds practical carriers for competency cultivation, and establishes an accreditation-
adapted quantitative evaluation mechanism. A novel teaching reform model of tool-based courses tailored for the
interdisciplinary major of new energy is explored. Practice shows that the restructured curriculum effectively addresses
the disconnection between general engineering courses and the engineering practice of new energy majors, markedly
improves students' standardization of experimental research and their capability to analyze engineering data. It provides
innovative insights for accreditation-oriented reform of tool-based courses under the emerging engineering education
framework.
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	工程教育认证产出导向的课程重构与实践——以新能源材料与器件专业《工程实验设计与数据处理》为例

