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Abstract

In response to the talent cultivation needs of local application-oriented universities under the
Emerging Engineering Education (3E) framework, and to address prominent issues in the Auto-
matic Control Theory course-including fragmented knowledge connections, constrained practical
resources, and insufficient in-process feedback-at local application-oriented universities, a smart
course system is constructed based on the Chaoxing Learning Platform. Guided by the Outcome-
Based Education (OBE) philosophy, this course adopts a knowledge graph to systematically organ-
ize core concepts, analytical methodologies, and practical engineering tasks, and seamlessly inte-
grates online self-paced learning, virtual simulation experiments, and physical hardware debugging.
Taking motor speed regulation as a typical teaching case, three tiers of tasks are designed: system
error analysis, controller parameter tuning, and input constraint validation. Supported by existing
PLC experimental equipment, the teaching process arranges parameter conversion exercises, rota-
tional group debugging, and virtual-physical performance comparison. All learning behavior rec-
ords collected throughout the process are utilized to support multi-dimensional course evaluation
and continuous teaching improvement. Based on the practice, a knowledge-graph-based blended
teaching model for engineering practice courses is further generalized, and the requirements on
teacher competence, preparation workload, equipment and platform as well as the corresponding
coping strategies are discussed.
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Figure 1. The hierarchy of the course knowledge graph and knowledge association of steady-state error
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Table 1. Module, progressive task and learning evidence
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Figure 2. The virtual-physical correspondence of the motor speed regulation case
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Table 2. Practical arrangement of PLC motor speed regulation
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Table 3. Key performance indices and extraction methods for virtual-physical comparison
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Table 4. Inquiry question list on the causes of discrepancy between simulation and measurement
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Table 6. Elements and theoretical basis of the knowledge-graph-based blended teaching model for engineering practice courses
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Table 7. Main challenges in implementation and coping strategies
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