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Abstract

This study uses the mathematics questions from the Comprehensive Assessment
Program for Junior High School Students under the 108 Curriculum Guidelines as
examples to design an Al that can guide students in problem-solving. This study uses
Polya’s four-step problem-solving framework and applies the Socratic method for Al-
guided problem solving, and utilizes it to conduct guided dialogue with students. To
develop this Al tutor, the research is divided into two parts. The first part explores the
performance and error types of Al on the Comprehensive Assessment Program for
Junior High School Students math questions under the 108 Curriculum. The second part
investigates how to build an Al-based math tutor for these questions.

1. The mean score of GPTs without prior training on the Junior High School
Mathematics Comprehensive Assessment Program was 56 points, with a
performance level corresponding to a B or B+ grade in the different years.

2. GPTs showed greater accuracy on questions with higher student success rates,
questions related to magnitude and algebra, and questions without diagrams
and unrelated to geometric figures.

3. GPTs showed lower accuracy on questions with lower student success rates,
spatial geometry questions, and questions involving diagrams. This is
consistent with previous research showing the limits of artificial intelligence
in visual and spatial reasoning.

4. After the training, GPTs was able to guide the students to solve the problems;
however, there was still some instability, especially in the face of questions
with low accuracy rates, and its was still prone to errors, especially when

dealing with questions on which its accuracy was low.



Keywords: artificial intelligence, Socratic method, Polya's problem-solving, 108
Curriculum, Comprehensive Assessment Program for Junior High School Students

mathematics questions
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