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ABSTRACT 
With the widespread application of modern information technology in the field of 
education and the deepening of the new curriculum reform, middle school 
mathematics teaching is facing new opportunities and challenges. As a powerful 
dynamic mathematics software, GeoGebra plays an increasingly important role in 
middle school mathematics teaching due to its intuitiveness, interactivity, and 
dynamism. This paper first introduces the characteristics of GeoGebra software and 
then elaborates on its application in middle school mathematics teaching from the 
perspectives of teachers and students, aiming to provide new ideas and methods for 
mathematics teaching.  
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INTRODUCTION 

With the development of technology, computer software has penetrated into various fields, 
including education. GeoGebra is a dynamic mathematics software that combines geometry, 
algebra, function plotting, and other functions. Its intuitive, interactive, and dynamic features 
make abstract mathematical concepts vivid and visual. In middle school mathematics teaching, 
the application of GeoGebra not only changes the teaching methods but also enhances students' 
learning experience. This paper aims to explore the application of GeoGebra software in middle 
school mathematics teaching, providing new ideas and methods for mathematics teaching.  
 

CHARACTERISTICS OF GEOGEBRA SOFTWARE 
GeoGebra is a free dynamic mathematics software developed by Markus Hohenwarter starting 
in 2001.  
 
It aims to provide a comprehensive platform for students and teachers to perform dynamic 
geometric constructions, algebraic calculations, and calculus analyses. The following are the 
main characteristics of GeoGebra software: 
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Dynamic Geometry and Algebra Tools 
GeoGebra can create dynamic geometric shapes and algebraic expressions, allowing students 
to observe changes in shapes by dragging objects or modifying parameters. This dynamic 
presentation helps students intuitively understand geometric concepts and algebraic principles 
[1]. 
 
Function Plotting and Analysis 
GeoGebra can plot various intuitive function graphs, including linear, quadratic, cubic, and 
other functions. By dynamically changing parameters, students can observe the changes in 
function graphs and deeply understand the properties and laws of functions. 
 

 
Figure 1: GeoGebra can plot various intuitive function graphs 

 
Calculus Functions 
GeoGebra provides calculus functions, including the calculation and visualization of derivatives, 
integrals, and limits. Users can dynamically observe changes in functions and understand the 
basic concepts and applications of calculus [2]. 
 
Data Statistics and Processing 
GeoGebra offers statistical analysis tools, enabling users to perform data visualization and 
statistical inference. This helps students analyze data and develop data processing skills. 
 
Cross-Platform Compatibility and Ease of Use 
GeoGebra supports multiple operating systems and devices, including Windows, Mac, Linux, 
and various mobile devices. Its interface is intuitive, and the operation is simple, requiring no 
programming knowledge to get started. 
 
Open Source and Free 
GeoGebra is free, and its source code is open. Users can download and use it for free, and 
educational institutions can also adopt it for teaching without cost. 
 
Abundant Teaching Resources 
GeoGebra has an active global user community where users can find a wealth of teaching 
resources, courseware, and examples in the resource library. At the same time, users can also 
share their own works and experiences, promoting mathematics learning and exchange [3].  
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THE ADVANTAGES FROM TEACHER'S PERSPECTIVE 
Dynamic Presentation of Mathematical Concepts  
Traditional mathematics teaching often focuses on knowledge transmission and skill training, 
neglecting students' subjectivity and creativity. The application of GeoGebra enables teachers 
to present mathematical concepts dynamically, stimulating students' interest and enthusiasm. 
For example, when teaching geometric shapes, teachers can use GeoGebra to draw dynamic 
shapes and let students observe the changes, thereby deepening their understanding of 
geometric concepts. 
 
Assisting in Solving Mathematical Problems 
GeoGebra has powerful algebraic computation and geometric drawing functions, which can 
help students solve complex mathematical problems. Teachers can design challenging 
mathematical problems using GeoGebra and encourage students to explore and solve them 
autonomously. For example, when solving geometric proof problems, teachers can draw 
corresponding shapes using GeoGebra and guide students to find proof ideas by observing 
changes in the shapes. This approach not only cultivates students' independent thinking ability 
but also improves their problem-solving efficiency [4].  
 
Designing Interactive Teaching Activities 
The interactive nature of GeoGebra allows teachers to design interactive teaching activities, 
enhancing student engagement and learning outcomes. For example, when teaching function 
graphs, teachers can let students freely draw function graphs using GeoGebra and observe the 
changes. At the same time, teachers can set questions or tasks to guide students into deep 
thinking and exploration. Such interactive teaching activities help cultivate students' 
innovative thinking and practical abilities.  
 
Personalized Teaching 
In middle school mathematics teaching, there are differences in students' learning levels and 
interests. GeoGebra enables personalized teaching based on students' actual situations. 
Teachers can design mathematical problems of different difficulties and types using GeoGebra 
to meet the needs of students at different levels. At the same time, teachers can also design 
some interesting mathematical games or activities based on students' interests and hobbies, 
stimulating their interest and enthusiasm [5].  
 

THE ADVANTAGES FROM STUDENT'S PERSPECTIVE 
Autonomous Learning and Exploration 
The interactive nature of GeoGebra allows students to engage in autonomous learning and 
exploration. Students can freely draw shapes, input expressions, and observe the changes in 
results using GeoGebra. This autonomous exploration approach helps cultivate students' 
independent thinking ability and innovative spirit. At the same time, GeoGebra provides 
abundant self-study resources and exercises to help students consolidate their knowledge and 
improve their mathematical literacy. 
 
 Improving Problem-Solving Ability 
GeoGebra's powerful algebraic computation and geometric drawing functions can help 
students solve complex mathematical problems. Students can use GeoGebra for equation 
solving, function plotting, and other operations to improve their problem-solving efficiency. At 
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the same time, GeoGebra can also help students verify geometric theorems and formulas, 
deepening their understanding of mathematical principles [6]. 
 
Cultivating Innovative Thinking and Practical Ability  
The application of GeoGebra helps cultivate students' innovative thinking and practical ability. 
Students can conduct mathematical experiments and simulations using GeoGebra to explore 
mathematical laws and properties. At the same time, students can also use GeoGebra for 
mathematical creation and design, such as making mathematical animations and drawing 
mathematical shapes. These activities not only help cultivate students' innovative thinking and 
practical ability but also improve their mathematical literacy and aesthetic skills [7].  
 
Promoting Interdisciplinary Learning 
GeoGebra is not only suitable for mathematics teaching but can also be combined with other 
subjects for interdisciplinary learning. For example, in physics teaching, students can use 
GeoGebra to draw the motion trajectories of objects, aiding in the understanding of physical 
phenomena; in geography teaching, students can use GeoGebra to draw topographic maps, 
climate maps, etc., aiding in the understanding of geographical knowledge. This 
interdisciplinary learning approach helps broaden students' horizons and cultivate their 
comprehensive qualities [8].  
 

CONCLUSION 
The application of GeoGebra software in middle school mathematics teaching has broad 
prospects and far-reaching significance. It not only helps students better understand and 
master mathematical knowledge but also promotes the development of autonomous learning, 
differentiated teaching, and interdisciplinary teaching. As teachers, we should fully leverage the 
advantages of GeoGebra software, innovate teaching methods, and improve teaching 
effectiveness and quality. As students, we should actively use GeoGebra software for 
autonomous learning and exploration, cultivating our innovative thinking and practical 
abilities. It is believed that in the near future, GeoGebra software will play an increasingly 
important role in middle school mathematics teaching.  
 

ACKNOWLEDGMENT 
This research is supported by West Guangdong Teacher Education Research Center 
(2022JYXPT15). 
 
References 
[1] Hohenwarter, M., GeoGebra - Free Mathematics Software for Learning and Teaching Geometry and Algebra. 

International Journal of Computers for Mathematical Learning, 2005. 10(3):p. 235-246.  

[2] Persidski, A., and Trundle, K. C., GeoGebra in Secondary Mathematics Education: A Review of Recent 
Research. Journal of Computers in Mathematics and Science Teaching, 2012. 31(2):p. 177-192. 

[3] Chen, Y., and Lin, X., Using GeoGebra to Enhance Mathematical Understanding for Secondary School 
Students. Computers & Education, 2014.78:p. 137-147. 

[4] Johnson, A., and Smith, B., Enhancing Mathematical Understanding through GeoGebra: A Study of Middle 
School Students' Experiences. Journal of Digital Learning in Teacher Education, 2021. 37(2):p. 54-63. 



 
 

 

237 

Zhao, D., Chen, L., & Fu, C. L. (2024). Enhancing Middle School Mathematics Teaching Effectiveness through the Utilization of GeoGebra Software. 
Advances in Social Sciences Research Journal, 11(11). 233-237. 

URL: http://dx.doi.org/10.14738/assrj.1111.17947 

[5] Huang, R., and Zhang, J., The Application of GeoGebra in Junior High School Mathematics Teaching. Journal of 
Educational Technology & Society, 2016. 19(4):p. 161-170. 

[6] Li, X., and Wang, Q., Promoting Students' Mathematical Thinking through GeoGebra-Based Activities in Junior 
High School. International Journal of Information and Communication Technology Education, 2018. 14(2):p. 
52-60. 

[7] Chen, Y., and Wang, Z., Dynamic Visualization in Mathematics Learning: A Case Study of GeoGebra 
Application in Middle Schools. Journal of Educational Computing Research, 2022.50(3):p. 417-436. 

[8] Williams, C., and Taylor, D., Integrating GeoGebra into the Mathematics Classroom: A Teacher's Perspective. 
International Journal of Educational Technology in Higher Education, 2022.19(1):p. 1-12. 

 
 


