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Abstract

With the rapid development of the intelligent manufacturing industry, secondary vocational educa-
tion is facing an urgent need to cultivate highly skilled technical personnel. However, existing in-
dustrial robotics courses in secondary vocational education often adopt a “one-size-fits-all” teach-
ing model, making it difficult to effectively address the uneven development of students’ competen-
cies. Guided by the competency requirements of industrial robot system operators, this study con-
ducts a modular reconstruction of the Industrial Robot Technology Application (Intermediate)
course and develops a three-level hierarchical training system consisting of “Foundation-Advanced-
Proficiency.” Following the principle of “core occupational requirements + integrated manufactur-
ing processes,” the study extracts typical occupational competencies and transforms them into
modular learning content, while designing progressively structured learning tasks to support dif-
ferentiated competency development. Meanwhile, skill-level certification and competition re-
sources are deeply integrated to establish a resource support system driven by the integration of
“job-course-competition-certification.” A dynamic adjustment mechanism is also developed to ac-
commodate the stage-specific characteristics of students’ competency development. The practical
results demonstrate that the hierarchical training model can effectively meet students’ develop-
mental needs and improve their occupational skills and professional identity. The study provides a
practical pathway for the reconstruction of industrial robotics curricula and the high-quality culti-
vation of technical and skilled personnel in secondary vocational education.
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Figure 1. Survey on the matching degree between professional expertise and skill requirements
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Table 1. Basic course information
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Table 2. Course module design for “Application of Industrial Robot Equipment Technology”
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Figure 2. Structural design diagram of the manual operation module for industrial robots
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Table 3. Layered task content requirements table for the manual operation module of industrial robots
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Table 4. Classroom assignment for “Palletizing programming and operation—application of FOR loop instructions” (Appli-
cable to advanced levels)

F 4. (FORRIZSRME—TFOR BIMESHA) REESBHMEER)
[S=2F YEZR:

ABB fl#s ARG, FOR ZEEPATHIMIIRS, — MM T HEEPITRE REMRE PR, HARL4H08:
FOR <ID> FROM <EXP1> TO <EXP2> STEP <EXP3> DO

<SMT>;
ENDFOR

HA 1D #oR: <EXP1>%IR: <EXP2>%R:
PROC main()
MoveAbs] home\NoEOffs, v1000, fine, tool0;
Movel gdd, v1000, fine, tool0;
MoveL qdd, v200, fine, tool0;

WaitTime 0.5;
Reset YV3;
Set YV5;
WaitTime 0.5;
MoveL fdd{i}, v200, fine, tool0;
WaitTime 0.5;
WaitTime 0.5;
MoveL Offs(fdd{i},0,0,50), v200, fine, toolO;
ENDFOR
MoveAbs] home\NoEOffs, v1000, fine, tool0;
ENDPROC
PROC main()

Figure 3. Teaching scenario diagram of industrial robot platform
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Table 5. Core evaluation indicator rubric for differentiated instruction in industrial robotics
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Figure 4. Number of test takers and pass rate for the intermediate level indus-
trial robot test
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