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Development and mathematical performance analysis of
custom GPTs-Based chatbots

Kwon, Misun
Shinpoog Elementary School
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This study presents the development and performance evaluation of a custom GPT-based chatbot
tailored to provide solutions following Polya's problem-solving stages. A beta version of the chatbot was
initially deployed to assess its mathematical capabilities, followed by iterative error identification and
correction, leading to the final version. The completed chatbot demonstrated an accuracy rate of
approximately 89.0%, correctly solving an average of 57.8 out of 65 image-based problems from a
6th-grade elementary mathematics textbook, reflecting a 4 percentage point improvement over the beta
version. For a subset of 50 problems, where images were not critical for problem resolution, the chatbot
achieved an accuracy rate of approximately 91.0%, solving an average of 45.5 problems -correctly.
Predominant errors included problem recognition issues, particularly with complex or poorly recognizable
images, along with concept confusion and comprehension errors. The custom chatbot exhibited superior
mathematical performance compared to the general-purpose ChatGPT. Additionally, its solution process
can be adapted to various grade levels, facilitating personalized student instruction. The ease of chatbot
creation and customization underscores its potential for diverse applications in mathematics education,
such as individualized teacher support and personalized student guidance.
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