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Abstract

Aiming at the common problems in the professional courses of optoelectronic major in local univer-
sities, such as the separation of theoretical teaching and experimental teaching, the disconnection
between the cultivation of innovation and entrepreneurship ability and professional teaching, and
the limitation of experimental teaching to confirmatory paradigm, based on the core requirement of
the Ministry of Education of “strengthening the cultivation of basic discipline talents and cultivating
outstanding innovative talents”, taking the course “Optoelectronic Materials and Devices” of Guizhou
University as the practical carrier, integrating the OBE educational concept with the demand of in-
novative talent cultivation under the background of new-quality productive forces, a “three-level five-
dimensional” theory-experiment collaborative teaching model was constructed. By reconstructing
the curriculum knowledge system, designing progressive innovative experiment modules, building a
“curriculum-competition-industry” connection channel, and establishing a multi-subject closed-loop
evaluation system, the one-way knowledge transmission mode of traditional curriculum teaching
was broken, realizing the phased ability improvement from “knowledge construction” to “ability
transformation” and then to “innovative application”, as well as the multi-dimensional collaborative
education of “theoretical cognition-experimental verification-knowledge application/experimental
innovation-industry connection-evaluation feedback”. This model has been implemented in the 2025
version of the training program for the major of Electronic Science and Technology in local universi-
ties. Through innovative and active experimental design, it promotes the dual cultivation of innova-
tive application skills and core innovation ability of professional knowledge, and provides a replica-
ble and promotable practical path for the basic courses of science and engineering in local universi-
ties to empower the cultivation of outstanding innovative talents.
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Figure 1. Schematic diagram of the “three-order and five-dimensional” collaborative model
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Figure 2. Schematic diagram of the “theory-experiment” collaborative mode
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