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A Study on the Influence of AI Agents as Dialogue Partners on Engineering Thinking Among

Middle School Students—Taking Metal Recovery from Waste Circuit Boards as an Example
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Abstract: This study employs a quantitative research methodology, using “metal recovery from waste circuit boards” as
a case study to examine the impact of Al agents as conversational partners on the development of engineering thinking
among high school students. Quantitative evaluations of both experimental and control group students during the metal
recycling process revealed that Al agents significantly enhanced students' performance in foresight and risk assessment
dimensions. Additionally, they demonstrated positive effects across multiple engineering thinking dimensions, including
problem and goal definition, concretization, and model construction. This indicates that integrating Al agents as dialogue
partners into engineering education can serve as cognitive scaffolding for students, offering novel pedagogical pathways
for solving real-world engineering problems.
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