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CoT_MathTutor: A Heuristic Math Teaching System Integrating CoT and LLLM

JIN Yunpeng, MO Lufeng, TU Guoqing
(College of Mathematics and Computer Science, Zhejiang Agricultural and Forest University , Hangzhou 311300, China)

Abstract: Aiming at the key problems of answer leakage, uncontrollable strategies, and insufficient guidance effectiveness in the current
Large Language Model (LLM) technology in teaching, a guided mathematics teaching system, CoT_MathTutor, based on the thinking chain
and LLM, was designed with a focus on the scenario of mathematical intelligent tutoring. Firstly, by combining the big language model with
the thought chain and constraining the generation process of LLM through a finite state machine mechanism, a controllable progressive heuris-
tic teaching has been achieved; Secondly, the StepCoT method is proposed to break down each problem—solving step into a fine—grained struc-
tured structure, transforming macro problem—solving ideas into a logically rigorous and semantically clear multi-step chain structure , in order
to promote the cultivation of students’ autonomous reasoning ability. Experiments have shown that in primary school mathematics application
problem tutoring tasks, the problem solving success rate of the CoT_MathTutor system based on GPT4 has increased by 18%, and the teaching
score has increased by 0.18, demonstrating strong dynamic adaptability and strategic flexibility. Compared with the open generation GPT-4,
the improvement is significant. The modular design of the system not only ensures the controllability of teaching strategies, but also provides a
flexible framework for optimizing and expanding subsequent teaching methods, providing important references for the application of LLM in
the field of education and promoting the development of intelligent tutoring systems towards more effective and controllable directions.
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Fig. 2 Example of problem—solving tree
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Fig. 3 Finite state machine
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Table 9 Performance of different models

x99 AREER R

TS =

MultiArith MathDial
S/% T TS S/% T TS
GPT-4 RL 98 0 0.98 82 0 0.82
CoT_MathTutor(GPT-4 RL) 100 0 1 100 0 1
CoT_MathTutor(GPT-4 PL) 100 1 0.99 96 11 0.90
CoT_MathTutor(LLaMA PL) 100 1 0.99 91 33 0.71
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Table 10 Comparison of the quality of prompts generated by large

language models

R0 KEERBVERRTHRELER

PR/% IS/% RR/% ELA/% EGR/%

CoT_MathTutor(GPT-4 RL) 96.2 92.4 12.1 94.3 89.7
CoT_MathTutor(GPT-4 PL) 87.8 84.5 28.6 89.7 76.5
GPT-4 RL 84.3 78.5 34.7 83.1 72.6
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Table 11 Component level ablation experiment results
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Scheme StepCoT ~ TLM  FSM S/% T/% TS
Schemel J N 83.0 45 0.84
Scheme2 N N 86.5 38 0.86
Scheme3 N N 842 4.0 0.84
Schemed N N N 100.0 0 1.00
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