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In the modern era, the development of information and 

communication technologies has brought significant changes to 

the educational system. In particular, the application of digital 

technologies in mathematics education is of great importance in 

improving the quality of teaching, developing students’ 

analytical thinking, and creating an interactive learning 

environment. Since mathematics is a field rich in abstract 

concepts, the use of information technologies provides broad 

opportunities for the visualization and practical comprehension 

of complex concepts. 
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A bibliometric study conducted by Suripah et al. (2025) revealed 

that scientific research related to technological innovations in 

mathematics education indexed in the Scopus database has 

rapidly increased in recent years. The authors state that artificial 

intelligence, electronic educational platforms, and adaptive 

learning systems have become the main directions of modern 

mathematics education. In the study by Bin Zabidi et al. (2024), 

trends in the implementation of technology in mathematics 

education were investigated, and it was determined that 

GeoGebra, MATLAB, and other mathematical software tools 

positively influence the development of students’ logical 

thinking. The authors particularly emphasized that interactive 

software increases students’ motivation. Navarro-Ibarra et al. 

(2025) conducted a systematic review on technology and 

mathematics education and demonstrated that digital learning 

environments provide higher outcomes compared to traditional 

teaching methods. According to the authors, technology-based 

learning improves students’ problem-solving skills and creative 

approaches.  

 

Yunianto et al. (2024) investigated the application of 

computational thinking in mathematics lessons and determined 

that the use of information technologies strengthens students’ 

algorithmic thinking abilities. This approach plays an important 

role in developing 21st-century skills. Gusteti et al. (2025) 

analyzed the application of augmented reality technologies in 

mathematics education. The authors noted that AR technologies 

enable more effective teaching of geometric figures and spatial 

models. In the systematic review conducted by Darmanova et al. 

(2025), the positive impact of technology implementation on 

student achievement in middle and high schools was 

demonstrated. According to the findings, digital educational 

environments increase students’ interest in lessons and ensure 
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individualized instruction. Juliangkary et al. (2025) investigated 

the integration of computational thinking into mathematics 

education and showed that programming and digital modeling 

contribute to a deeper understanding of mathematical concepts. 

Abu et al. (2025), H. R. Ismayilov, H. H. Ahmadov, and 

R.Z.Humbataliyev (2020), analyzed technology-enhanced 

mathematics learning methods and determined that electronic 

educational platforms increase the effectiveness of mathematics 

teaching under distance education conditions. 

 

The main advantage of this article is that the role of information 

technologies in mathematics education is analyzed not only from 

a theoretical perspective but also systematically based on the 

results of modern studies. The article comprehensively examines 

modern directions such as artificial intelligence, adaptive 

learning systems, virtual and augmented reality technologies, 

electronic platforms, and computational thinking. In addition, 

the study presents both the advantages of technology 

implementation and existing problems, along with their possible 

solutions, which increases the practical and scientific 

significance of the article. Thus, the integration of information 

technologies into mathematics education not only improves the 

efficiency of the educational process but also plays an important 

role in preparing future specialists with digital competencies. 

 

During the research, scientific-theoretical analysis, comparative 

analysis, systematization, and observation methods were 

employed. The primary sources of the study consisted of 

scientific articles indexed in the Scopus database, international 

journals, and modern research on digital education.  

 

 



 Rovshan Humbataliyev et al. 

13 

Within the framework of the research, the following directions 

were analyzed: 

• Types of information technologies used in mathematics 

education;  

• the impact of electronic educational platforms on teaching;  

• the capabilities of artificial intelligence-based systems;  

• the application of virtual and augmented reality 

technologies;  

• the effectiveness of digital tools in distance education.  

 

During the analysis process, the results of different researchers 

were compared and generalized. The main purpose of the study 

was to identify the advantages and challenges created by 

information technologies in mathematics education. 

 

Main directions of information technologies in mathematics 

education 

Electronic educational platforms 

Platforms such as Moodle, Google Classroom, Microsoft 

Teams, and Khan Academy are widely used in mathematics 

education. These platforms provide teachers with opportunities 

for sharing educational materials, evaluating assignments, and 

monitoring students’ achievements. The advantages of 

electronic platforms include: 

• expansion of distance education opportunities;  

• increase in interactive assignments;  

• automation of the assessment process;  

• development of students’ independent learning skills.  

 

During the pandemic period, the importance of digital platforms 

in education increased significantly, and their effectiveness was 

practically confirmed. 
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Mathematical software tools 

GeoGebra, MATLAB, Wolfram Mathematica, and Maple 

software programs play an important role in mathematical 

modeling and visualization. Through these programs: 

• function graphs can be constructed;  

• geometric figures can be modeled;  

• complex mathematical calculations can be automated.  

These technologies help students understand mathematical 

concepts more deeply. 

 

Artificial intelligence technologies 

Artificial intelligence-based educational systems create 

individualized learning environments. These systems: 

• analyze students’ mistakes;  

• provide personalized assignments;  

• automatically regulate learning pace;  

• predict learning outcomes.  

 

The application of artificial intelligence technologies not only 

increases teaching effectiveness but also reduces teachers’ 

workload. The conducted analyses demonstrate that the 

application of information technologies positively affects the 

quality of mathematics education. Interactive software and 

electronic platforms increase students’ interest in lessons and 

contribute to the development of their analytical thinking. 

However, several challenges still exist: 

• lack of technical equipment;  

• insufficient digital competencies of teachers;  

• limited internet accessibility;  

• risks of digital dependency.  
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In order to eliminate these problems, it is necessary to: 

• strengthen the technical infrastructure of schools;  

• organize professional development courses for teachers;  

• develop digital education strategies.  

 

Modern studies show that artificial intelligence and metaverse 

technologies will be more widely applied in mathematics 

education in the future. The results of the study revealed that 

information technologies are among the most important tools for 

increasing the effectiveness of mathematics education. 

Electronic platforms, interactive software tools, artificial 

intelligence systems, and virtual reality technologies make the 

educational process more effective and flexible. The application 

of information technologies: 

• develops students’ logical thinking;  

• ensures the visualization of complex mathematical concepts;  

• expands distance education opportunities;  

• creates individualized learning environments.  

 

In the future, with the further development of digital 

technologies, new innovative approaches are expected to emerge 

in mathematics education. Therefore, the digital transformation 

of educational institutions and the improvement of teachers’ 

technological competencies are of particular importance. 
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