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Abstract :

tional teaching approaches for the Blasting Safety Course have become inadequate for developing advanced cognitive

Under the background of the national ‘ Emerging Engineering Education’ reform initiative, conven-

skills, fostering innovation, and meeting contemporary educational challenges. The absence of dynamic, process-orien-
ted data creates challenges in effectively monitoring and reconstructing students’ offline learning trajectories, limiting
holistic and accurate evaluations of their academic performance. To overcome this limitation, the Blasting Safety
Course has implemented a course knowledge graph framework. This system integrates competency objectives , project-
based assignments, technical knowledge , and instructional materials as foundational elements,all aligned with the out-
come requirements of engineering education accreditation standards. The knowledge graph system and associated mul-
timodal learning resources have been implemented on the Zhihuishu platform for interactive visualization. This com-
prehensive framework comprises three core components: competency map, problem map, and course map. The Blas-
ting Safety Course’s learning outcomes are systematically categorized into three fundamental competencies : engineer-
ing knowledge , problem analysis, and research. The problem mapping framework is constructed according to course
objectives and competency requirements ,employing a project-driven teaching model ,and systematically organizing the
course knowledge system and skill elements. The course knowledge graph incorporates extensive high-quality educa-
tional resources that undergo continuous enhancement and expansion. Through topological connections between
knowledge nodes,a comprehensive cognitive network is established , facilitating students’ comprehension of the rela-
tionships between knowledge points, effectively addressing the issue of interdisciplinary relationships while effectively
resolving knowledge fragmentation issues to form an integrated learning structure. Furthermore, this dynamic system
allows for periodic updates and modifications based on academic advancements and learner requirements, preventing
single-perspective instructional limitations while enabling customized teaching adaptations. Practical results have
demonstrate that the knowledge graph framework , constructed according to engineering education accreditation stand-
ards, has substantially enhanced instructional quality and learning effectiveness in the Blasting Safety Course. This
approach facilitates productive teacher-student engagement through integrated online-offline platforms, successfully o-
vercoming limitations of singular teaching perspectives. Students exhibit improved comprehension of conceptual inter-
connections, resulting in measurable gains in academic performance and knowledge retention. The graph’s dynamic
updating system maintains content relevance while accommodating individualized learning trajectories , effectively sup-
porting diverse student needs. This methodology establishes a robust foundation for developing innovative , practice-o-
riented engineering professionals. The knowledge graph-integrated hybrid teaching model fully satisfies the advanced
cognitive , creative ,and rigorous demands of the national ‘ Emerging Engineering Education’ initiative.

Key words: blasting safety; engineering education certification; knowledge graph; smart education; blended
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Fig. 1 Overview of course teaching objectives and teaching modules
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Fig. 2 Competency goal map
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“Energy balance theory and charge calculation”

node and its related knowledge points
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