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A Study on Integrating Programming into Inquiry-Based
Mathematics Teaching and Discussion Activities in Primary and
Secondary Education

Yao-Ren Hu', En-Jui Liu**

This study investigates the integration of elementary and secondary mathematics
education with computer programming through a programming-based calculator
development approach. The instructional design requires students to first conceptualize
mathematical principles and subsequently translate these principles into executable
algorithms implemented in C programming language. The objective is to facilitate the
transformation of abstract mathematical formulas into structured computational procedures.

Traditional mathematics instruction frequently relies on symbolic manipulation and
paper-based derivations, which may limit students’ understanding to formula memorization
rather than procedural comprehension. To address this issue, a series of programming
activities was developed based on core mathematical topics in elementary and secondary
curricula, including arithmetic sequences and series, quadratic functions, the Fibonacci
sequence, and time-based carry operations. Students were guided to design and implement a
functional calculator system that encapsulates these mathematical models.

Through algorithm design, code implementation, testing, and debugging processes,
students engaged in systematic problem decomposition and logical structuring, thereby
strengthening their computational thinking skills. Empirical observations and student
feedback indicate that programming-based mathematical implementation enhances
procedural clarity, conceptual understanding, and learning motivation. The findings suggest
that integrating programming practice into mathematics instruction provides an effective
interdisciplinary framework for fostering algorithmic thinking and applied problem-solving
competence.

Keywords: Mathematics Education, Programming, Calculator Implementation,
Computational Thinking, Interdisciplinary Teaching
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1 #include <stdio.h>
2  #include <math.h>
3H int main(){
4 floatabcDxlexy
5 printf(" )
6 scanf("%f %f %f" ,&a,&b,&c)
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8H if(D>@){
9 printf("f( ! n");
10 x1=(-b+ sqrt([))) Vi (2 a);
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12 printf("x1 = %f\n",x1);
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14
158 else if (D == 0){
16 printf("f(x)=0 fR\n");
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19 }
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%) [
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26 return 0;
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