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Abstract

To address the teaching challenges in circuit courses for electrical and information-related majors,
such as limited instructional hours and difficult content, as well as the limited applicability and
specificity of general-purpose Al models in specialized domains, this study designs an Al learning
companion agent as an auxiliary tool for self-directed learning in circuit courses. This Al companion
is developed on the Coze platform, leveraging workflow-related tools to integrate a structured and
highly specialized circuit knowledge base (covering fundamental principles, typical circuit analysis
and design, frequently asked questions, exercises, and examples). Following the Retrieval-Aug-
mented Generation (RAG) framework, this study enhances the accuracy and relevance of the “Cir-
cuit Guide” intelligent agent by embedding an externally retrievable knowledge base into the gen-
erative capabilities of a large language model (LLM). Additionally, the paper systematically dis-
cusses the rationale behind the technical choices, the working principles of RAG, the impact of
knowledge base organization on retrieval effectiveness, and the advantages and limitations of low-
code platforms, and further elaborates on the positioning and contributions of this research. By in-
tegrating knowledge base retrieval with multimodal data generation (text and image links), the Al
companion provides precise Q&A support, high-quality exercise generation, and comprehensive
learning resources. The proposed Al companion significantly improves students’ self-learning effi-
ciency, depth of understanding, and classroom engagement, while also reducing instructors’ work-
load, and offers a valuable practical case for the specialized application of Al learning companions.
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Figure 1. RAG architecture diagram
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Figure 2. Overall framework diagram of intelligent agent
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Figure 3. Intelligent agent creation flowchart (Image from Coze Official Website)
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Figure 4. Intelligent agent settings page (Image from Coze Official Website)
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Figure 5. Response effect of image-based questions (Image

from Coze Official Website)
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Figure 6. Response results of Coze general-purpose large model (Image from Coze
Official Website)
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