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Abstract

Under the dual-driven context of New Engineering Education construction and higher education re-
form, this paper focuses on the materials discipline to explore an integrated education system that
deeply converges professional education with innovation-entrepreneurship education through the
fusion of artificial intelligence and academic competitions, aiming to resolve core issues in tradi-
tional engineering education such as the disconnection between theory and practice and insuffi-
cientinnovation capability cultivation. The research reveals the synergistic innovation mechanisms
among intelligent technology empowerment, competition platform-driven initiatives, and profes-
sional education, proposing a closed-loop cultivation framework of “demand identification-dynamic
optimization-resource matching”. We have established a data-driven “Al + Innovation Competition”
integrated education model and a “demand identification-dynamic optimization-resource matching”
closed-loop framework. By building an intelligent virtual-physical platform, reconstructing a “Com-
petition-Innovation-Research” linked curriculum system, deepening industry-education collabora-
tion, and refining a multidimensional evaluation mechanism, we have created a theory-practice in-
tegrated “teaching, learning, and practice” mechanism. Employing intelligent profiling and resource
matching systems, this approach has significantly enhanced students’ engineering practice and
technological innovation capabilities while promoting the transformation of scientific research out-
comes. It offers a systematic solution for cultivating excellence in “Emerging Engineering Education”
talent in materials science, advancing digital educational reform, and restructuring the industry-
education ecosystem.
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Figure 1. The operation mechanism of embedding “Al+ Innovation Competition” into the practical education of materials-
related courses in colleges and universities
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