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The Application of Generative Al in Assisting Python Programming for STEM
Education: A Case Study on Data Visualization of Astronomical Phenomena
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Abstract

This study explores the application of generative Al tools and Python-based data visualization
in STEM education, focusing on astronomy as a case study. A total of 96 first-year science and
engineering students from a university in southern Taiwan were randomly assigned to either a control
group (traditional online resources) or an experimental group (ChatGPT-integrated Al chatbot).
Results showed that the experimental group exhibited significantly higher STEM self-efficacy and
learning motivation, suggesting that generative Al can lower learning barriers, provide real-time
feedback, and boost confidence. However, no significant improvement was found in students’
attitudes toward astronomy, possibly due to the subject's abstract nature and time constraints. This
study highlights generative Al's potential to enhance STEM learning. Future research should explore
interactive and immersive teaching methods while balancing technical skill development with
cognitive and emotional engagement to foster long-term student interest.

Keywords: Data Visualization, Generative Al, Programming, Astronomy Education, STEM
Education.
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