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Abstract

New quality productive forces, driven by scientific and technological innovation, supported by in-
novative talents, and embodied in strategic emerging industries and future industries, impose sys-
tematic demands on instrumentation talent cultivation in terms of knowledge restructuring, capa-
bility upgrading, and practical transformation. Al technology provides critical support for address-
ing the structural challenges of traditional teaching in terms of precision and personalization. Tak-
ing the new quality productive forces theory as the analytical framework and the Nondestructive
Testing Technology course as the practical vehicle, this paper systematically explores the feasible
strategies of Al-empowered teaching innovation for instrumentation courses along the three-di-
mensional integrated paths of “curriculum content restructuring - teaching model reform - evalua-
tion mechanism optimization.” Through cross-institutional application and validation involving 15
universities and nearly 2,000 learners over four semesters, the teaching interactions reached 7,235
times, and the curriculum resource system has formed a multi-level knowledge graph structure,
effectively supporting personalized learning path planning and significantly improving teaching ef-
fectiveness. The practice demonstrates that this model achieves notable results in breaking down
inter-institutional resource barriers, enabling precision teaching, and implementing whole-process
multi-dimensional evaluation, thereby providing an actionable practical reference for local univer-
sities to transform instrumentation programs to meet the demands of new quality productive forces.
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Figure 1. Curriculum structure of the nondestructive testing course
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Figure 2. Knowledge-question-competency mapping and knowledge point correlation characteristic graph for the nondestruc-
tive testing course
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Figure 3. Evaluation model for mutual reinforcement between teaching evaluation and learning assessment
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