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Construction and Application of Vocational Education Chatbot with
Large Language Models

YU Yuefan', ZHAO Zhiqun', HUANG Fanghui®
(1.Faculty of Education, Beijing Normal University, Beijing 100875;
2.Department of Political Work, China Fire and Rescue Institute, Beijing 102202)

[Abstract] Despite the rapid development of generative large language models (LLMs), the
construction of LLM —based vocational education chatbots still confronts some challenges, including the
difficulty of traditional designs to support the development of professional competence, the limitations of
the reasoning ability and domain knowledge of LLMs to teaching decision —making, and inadequate
scientificity of professional competence assessment methods. To address these challenges, based on the
theoretical foundation of the "design —oriented" vocational education ideology, the "action —oriented"
vocational teaching principles, the "from novice to expert" competence development logic, and scaffolding
teaching, the study constructs an LLM —based vocational education chatbot and its application model by
comprehensively utilizing multi —agent systems, chain —of —thought prompting, and retrieval —augmented
generation technologies. A quasi—experimental study in a course titled "Electronic Circuits and CAD Plate
Making" is conducted in higher vocational education. The results demonstrate that the LLM —based
vocational education chatbot and its application model can significantly improve students” level 1 and level
2 professional competence. Furthermore, the chatbot can improve LLM reasoning capabilities and domain
knowledge deficiencies while controlling response delay and API call cost, therefore achieve effective
competence assessment. This study further discusses optimizing strategies of the LLM —based vocational
education chatbot.

[Keywords] Large Language Models; Multi —agent; Chatbot; Professional Competence; Scaffolding

Instruction



