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Abstract: This study investigates the effectiveness of generative artificial intelligence (GAI) in programming education.
GAI can understand questions and generate answers to improve student learning, but students often have limited
knowledge due to inappropriate questioning. Therefore, this study introduces a question scaffold to guide students to
interact with GAI to explore programming learning. Through a quasi-experimental study, two fifth grade classes were
selected and randomly divided into an experimental group (35 students) and a control group (34 students). The
experimental group was taught with GAl-assisted programming and introduced problem scaffolding, while the control
group was taught with GAl-assisted programming only. The results showed that the experimental group was
significantly better than the control group in computational thinking and critical thinking, indicating that problem
scaffolding can effectively promote the development of students' computational thinking and critical thinking in
GAl-assisted programming instruction.
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