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Abstract

Addressing the pain points of the “Robot Operating System” (ROS) course under the new engineer-
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ing background, such as fragmented knowledge, disconnect between theory and practice, and in-
sufficient student motivation, this paper constructs a teaching model that deeply integrates theory
and project practice based on the concepts of Outcome-Based Education (OBE) and Project-Driven
Learning (PBL). This model uses the “Agricultural and Forestry Inspection Robot” project as the sole
vehicle, reconstructing all core knowledge points of the ROS course into a group of functional sub-
tasks throughout the course, and relying on the NVIDIA Jetson AGX Xavier embedded high-perfor-
mance platform for practical deployment and system integration. Simultaneously, this paper inno-
vatively introduces a competition-style evaluation system, combining process assessment with a
final project performance competition. A high-score ranking mechanism directly links project rank-
ing with final grades, driving students to pursue optimal system performance through a strong in-
centive mechanism. Teaching practice has proven that this integrated model significantly enhances
students’ system integration capabilities, complex problem-solving abilities, and learning initiative,
providing an effective approach to cultivating interdisciplinary robotics engineering talents who
meet the needs of the intelligent manufacturing industry.
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Table 2. Process evaluation system based on bloom’s target taxonomy and rubric gauge (weight 40%)
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