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Abstract

To address the challenges of abstract theoretical content, fragmented practical training, hetero-
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geneous student competencies, and limited evaluation approaches in the teaching of the Robotics
Course, this study develops a learning profile-driven virtual-physical integrated project-based
teaching model. Drawing on students’ learning process data, the proposed model constructs multi-
dimensional learning profiles covering knowledge mastery, kinematic modeling, simulation imple-
mentation, physical robot debugging, project collaboration, and engineering communication. The
profiling results were then used for learning progress diagnosis, task design, differentiated instruc-
tion, and competency assessment. Practice has shown that this model helps improve students’ abil-
ities in theoretical transfer, engineering practice, teamwork, and continuous improvement, provid-
ing a reference for the teaching reform of the Robotics Course.
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Figure 1. Learning profile-driven virtual-physical integrated project-based teaching
model for the Robotics Course
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Figure 2. Virtual-physical integrated practice system for the Robotics Course
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Figure 3. Closed-loop teaching implementation process for the Robotics Course
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