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ОАК Рўйхати 

Мазкур журнал Вазирлар Маҳкамаси ҳузуридаги Олий аттестация комиссияси Раёсатининг 2022 йил 30 
ноябрдаги 327/5-сон қарори билан тарих, иқтисодиёт, фалсафа, филология, юридик ва педагогика 
фанлари бўйича илмий даражалар бўйича диссертациялар асосий натижаларини чоп этиш тавсия этилган 
илмий нашрлар рўйхати (Рўйхатга) киритилган. 

Crossref DOI:  

Таҳририят Crossref DOI нинг расмий аъзоси ҳисобланади ва 10.47.390 DOI префиксига эга. Ҳар бир нашр 
ва илмий мақолага индивидуал Crossref DOI рақами берилади. 

Google Scholar  

Журнал Google Scholar (Академия) да индексацияланади. 

 

Ижтимоий-гуманитар фанларнинг 

долзарб муаммолари электрон журнали 

1368-сонли гувоҳнома билан давлат 

рўйхатига олинган. 
Муассис: “SCIENCEPROBLEMS TEAM” 

масъулияти чекланган жамият. 

 

Таҳририят манзили: 

Тошкент шаҳри, Яккасарой тумани, Кичик 

Бешёғоч кўчаси, 70/10-уй. Электрон манзил: 

scienceproblems.uz@gmail.com 
Телеграм канал: 

https://t.me/scienceproblems_uz  
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Abstract. Currently, various interactive teaching methods are being used to increase students' interest in 

the subject of mathematics. Computer programs integrated into education worldwide are proving to be successful. 
This article provides brief information about the benefits of using GeoGebra in teaching and learning mathematics. 
Utilizing GeoGebra's software support in teaching and learning mathematics helps to enhance students' interest 
in the subject, fosters critical thinking and problem-solving skills, facilitates analysis, and develops cognitive and 
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Аннотация. В настоящее времени требуется использование различных интерактивных методов 
обучения математике для стимулирования интереса студентов к данному предмету. В образовательной 
сфере по всему миру успешно интегрируются компьютерные программы, которые приносят значимые 
результаты. В данной статье предоставляется краткая информация о пользе использования программы 
GeoGebra в обучении математике. Применение программы GeoGebra при преподавании и изучении 
математики способствует повышению интереса учащихся к предмету, развитию критического мышления 
и решению проблем, анализу, а также развитию когнитивных и творческих способностей. 

Ключевые слова: GeoGebra, обучение и преподавание математики, компьютерные технологии. 

 
DOI: https://doi.org/10.47390/SPI1342V3SI5Y2023N40   

 

Introduction. Within the framework of ongoing reforms in our country, comprehensive 

educational institutions are carrying out extensive work to improve the quality of education 

and implement pedagogical information-communication technologies and electronic learning 

resources. As one of the main directions of the 3.4-band of the Innovative Development Strategy 

of the Republic of Uzbekistan for 201-2021: "Improving the quality of education through the 

introduction of new educational programs, modern pedagogical technologies, and smart 

technologies" assigns great responsibility to all subject teachers and researchers in this field. 

Mathematics is considered a complex and challenging subject for students in general 

education. Many students find this subject difficult and complex, requiring strong knowledge, 

skills, and experience from teachers to dispel such stereotypes. 

The most effective method of attracting students in teaching mathematics is to use 

computer technologies, as traditional teaching methods in the current technological era 

struggle to maintain students' attention. The use of information technologies is showing a 

record level among today's youth. According to research, 99% of students up to the age of 20 

use computers and the internet daily. Therefore, students have embraced the most important 

part of mathematics, using modern information technology in their daily lives. 

Literary analysis.The literature on the teaching of mathematics, including the use of the 

Geogebra program, emphasizes the importance of enhancing students' independence in the 

learning process by using general pedagogical and didactic requirements based on their 

curriculum knowledge, ideas, and concepts, stimulating their interest in the subject, enhancing 

their professional knowledge, and promoting their activity in theoretical and practical 

exercises. In the teaching process of mathematics, researchers Y.S. Kusumah, D. Kustiawati, T. 

Herman, B. Tamam, and D. Dasari classified teaching activities (exercises, lessons, games) based 

on the development of students' geometric concepts and skills, emphasizing that the learning 

activity should be in the leading place in the formation of concepts and skills in students 

through both work and play activities. 

The issues of using information-communication technologies, creating specialized 

software systems in the teaching of mathematics, were studied by A.K. Lawless, C. Little, D. 

Majerek, P. Seloraji, Y. Zengin, H. Furkan, and T. Kutlusa. 

Methodology of research. The article discusses the integration of mathematics into the 

general education curriculum of schools using computer programs. Specifically, it describes the 

pedagogical features of the GeoGebra program. The analysis covers how the program helps in 

understanding mathematical concepts and developing skills related to envisioning shapes and 

graphics. 

https://doi.org/10.47390/SPI1342V3SI5Y2023N40
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Analysis and results. Over the years, various types of computer programs have been 

developed by scholars for the teaching and learning of mathematics. Two main types of 

computer programs have been widely used in mathematics classes: Computer Algebra Systems 

(CAS) and Dynamic Geometry Systems (DGS). While CAS focuses on the management of 

symbolic expressions in algebra, DGS gives attention to points, straight lines, circles, and 

relations between them. In recent years, CAS and DGS have been used extensively to facilitate 

the understanding of algebraic concepts and provide graphical capabilities for solving 

mathematical problems more effectively. 

Several CAS programs such as Derive, Mathematica, Maple, MuPad, and several DGS 

programs such as Geometer's Sketchpad, Cabri Geometry, and GeoGebra have been developed 

over the years to facilitate the teaching and learning of mathematics. The use of these computer 

programs in mathematics education is essential in improving students' ability to solve 

mathematical problems, increasing their interest in the subject, and enhancing the 

effectiveness of the lessons. Among these programs, GeoGebra stands out as a multi-platform, 

free, open-source software that has gained increasing attention in recent times. 

GeoGebra has numerous advantages in Mathematics education: 

– It is considered a comprehensive educational tool that facilitates the successful 

achievement of students in mathematics and increases their interest in the subject. 

– GeoGebra is a multi-platform educational tool that allows for easy learning of 

mathematical concepts in various ways. 

– GeoGebra has a user-friendly interface with simple instructions that make it easy 

for anyone, even those without programming experience, to use. 

– It allows the representation of multiple mathematical concepts in various forms. 

– It can save data and convert it into various formats: GGB file, HTML file, XML file. 

– It works well with LaTeX. 

– It has automatic proven capabilities. 

– It is available in multiple languages and can be adjusted to your preferred 

language. 

– It connects users with an active international community, providing teaching 

materials and support to users and addressing any issues or problems in the software. 

In short, the use of GeoGebra in teaching and learning mathematics is beneficial for both 

students and teachers. Teachers with years of experience using GeoGebra emphasize its 

significant role in enhancing students' problem-solving abilities, identifying challenges, and 

increasing students' interest in the subject. Before working with this software, teachers need to 

be aware of certain safety issues. The article also provides answers to various questions related 

to the use of GeoGebra in teaching mathematics. 
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Picture 1. Pythagorean Theorem. 

As seen from the picture 1, this theorem helps to prove and illustrate concepts for 

students in the classroom. 

GeoGebra's effectiveness is evident in understanding geometric shapes [5], solving 

linear optimization problems [6]. Additionally, it can be extensively demonstrated how to use 

GeoGebra's toolbar in modeling symmetric principles [7], parameterized curve lines [8], and 

graphing complex functions. 

 

 
 

Picture 2. Variations of the parameters of the y = Sinx. 
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Picture 3. Complex function and its graph of derivative. 

 

In GeoGebra, understanding and visualizing various forms of parametric functions (as 

shown in picture 2) play a significant role in improving students' comprehension and 

imagination. GeoGebra facilitates the determination of the main coefficients and dimensions of 

the graphs of higher-degree complex functions, the domain and range of functions, the 

maximum and minimum values of functions, monotonic intervals, and points of intersection of 

function graphs. It allows to students to easily identify and understand these concepts. 

In picture 3, the GeoGebra software demonstrates how the given function, its derivative, 

and the graph of its derivative are represented interactively. The given function f(x) and its 

derivative graph are depicted visually. 

 

Picture 4. Cube inscribed in a pyramid. 
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In picture 4, an animation shows a cube inscribed inside a pyramid using the GeoGebra 

software. By using 3D graphics, students can visualize the shape and understand how to solve 

the problem in a convenient manner, which also increases their interest in the subject. 

In the field of mathematics education worldwide, the use of GeoGebra is proving to have 

a positive impact on improving teaching methods. However, some challenges may arise when 

using this software. 

Challenges in integrating mathematics with GeoGebra. Despite the mentioned 

advantages, some students may face difficulties. The use of GeoGebra in mathematics education 

depends on pedagogical knowledge, the availability of computer resources, and the students' 

attitude towards it. The teacher must have a clear plan for using GeoGebra for each lesson, 

understanding their role in the class, designing activities, and addressing any issues that may 

arise when delivering the lesson to students. 

In summary, for teachers to effectively use GeoGebra in mathematics education, they 

need to be proficient in the following: 

– Familiarity with students' ability to use computer technology. 

– Achieving the objectives set for this dynamic program according to the subject matter. 

– Having a backup plan in case the expected objectives are not met or if there are 

technical issues. 

Conclusion and recommendations. Students' utilization of information technologies 

contributes significantly to enhancing their academic achievements. The use of GeoGebra in 

teaching and learning mathematics facilitates the easy adaptation of lessons, improves 

students' ability to "see" mathematics, increases their interest in the subject, and promotes a 

friendly classroom environment through group activities in problem-solving. Integrated 

mathematics education with GeoGebra is proving to be more effective compared to traditional 

teaching methods, and experts also recommend this approach. 
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