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A Study on LLM API-Based Mathematical Learning Support
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Abstract

The purpose of this study is to explore the possibility that the LLM API-based interactive explanation
and problem generation system can contribute to the improvement of learning ability and learning
accessibility of visually impaired students. To this end, a Generative Al-based learning support System
was designed and developed to reconstruct mathematical concepts and generate step-by-step example
problems according to the context of learners’ questions. As a result of application, language-oriented
sequential explanations and step-by-step problem-generating structures tended to promote conceptual
understanding and improve problem-solving accuracy. In addition, the repetitive confirmation and
interaction process strengthened the sense of learning control and self-direction, confirming the possibility
of an efficient learning support system.This system can substantially expand accessibility and alleviate the
information gap in a digital-based learning environment by structuring the entire learning process beyond
simple replacement of information. However, since there is a limitation of small-scale development
research, it is necessary to systematically verify the learning effect and policy applicability through
long—term and large-scale empirical research in the future.
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Table 1. System Development Environment
Device Specifications
Processor Intel(R) Core(TM) i5-9500
Memory 16.00GB

SAMSUNG MZNLN256HAJQO00H1

HDD TOSHIBA DTO1ACA100
0s Windows 11 Home
Cording Tool Anaconda 25.11.0

openai 2.16.0
google-genai 1.62.0
google-generativeai 0.8.6
speechrecognition 3.14.5
Installed Package pyttsx3 2.99
more-itertools 10.8.0
matplotlib 3.10.6

numpy 2.3.5

sympy 1.14.0
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