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ABSTRACT 

	With the rapid development of information technology and the vigorous growth of artificial intelligence, an increasing number of technological achievements have been applied to education and teaching, driving educational reform. Mathematics teaching needs to adapt to this trend and achieve in-depth integration with information technology. Abundant educational resources and convenient learning management systems provide strong support for teachers. They can enrich teaching materials, innovate teaching methods and realize personalized instruction. However, there are various obstacles in the current integration of information technology and middle school mathematics teaching. Faced with the new educational model, schools and teachers should constantly improve relevant training mechanisms, enhance information technology capabilities, and promote the in-depth integration of technology and mathematics teaching through multi-party cooperation. This will facilitate the development of students’ core competencies and lay a foundation for future educational innovation.
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1. INTRODUCTION 

Science and technology are developing rapidly, and information technology is advancing day by day. Technological achievements in the field of education have gradually improved and penetrated into daily teaching, affecting teaching organization and educational models. As a fundamental subject, middle school mathematics needs to adapt quickly to scientific and technological progress. The traditional mathematics teaching model can hardly meet students’ diverse learning needs and serve all students effectively. Integrating modern educational technology into teaching breaks the limitations of time and space, provides students with high-quality learning resources, enriches their learning experience, and realizes personalized teaching. Meanwhile, it helps teachers innovate teaching methods, improve their professional competence, and raise teaching quality and efficiency. Therefore, the in-depth integration of modern educational technology and middle school mathematics teaching promotes the development of mathematics instruction and achieves the educational goal of cultivating students’ core literacy.

2.  methodology 

2.1 LITERATURE RESEARCH METHOD

This study systematically searches relevant literature of the past five years from academic databases such as CNKI. It clarifies the theoretical basis, current research status and development trends of the integration between modern educational technology and middle school mathematics teaching. It also provides theoretical support for the subsequent analysis of existing problems.

2.2 OBSERVATION METHOD

This research adopts the non-participant observation method to conduct a full-class observation of the lesson Concept of Plane Vectors. It mainly focuses on teachers’ application proficiency of various technical tools and the problems occurring in practical use. It obtains first-hand materials for analyzing the practical difficulties of technology integration.

2.3 INTERVIEW METHOD

To deeply understand teachers’ real feelings and demands regarding technology application, a semi-structured interview is conducted with Teacher Yang after the case teaching. The interview explores teachers’ inner thoughts on using educational technology and their views on the application of rapidly developing artificial intelligence tools in education.

2.4 THEORETICAL ANALYSIS METHOD

Based on literature research and empirical data collection, this study applies theories of pedagogy as well as curriculum and teaching theory. It first explores how modern educational technology promotes mathematics teaching. Then it summarizes the difficulties encountered by frontline mathematics teachers through classroom observation. Finally, it puts forward improvement strategies, so as to offer a theoretical foundation for modern educational technology to better empower mathematics teaching.

3.Functions of Technology in Middle School Mathematics Teaching

3.1 ENRICHING TEACHING RESOURCES

The development and popularization of modern educational technology greatly enrich mathematics teaching resources. Teachers can share resources through various online platforms and learn high quality teaching videos and courseware to improve their teaching methods. At present, many premium online education platforms are continuously optimized. Experienced senior teachers share their teaching videos and methods on these platforms to help novice teachers improve rapidly. Professional teams also produce relevant teaching materials, providing more options for mathematics teachers and improving lesson preparation efficiency. Exquisite and intuitive animations help students understand abstract mathematical concepts more easily in class(Huang Lijiang, 2024). Mathematics teachers can also use artificial intelligence tools to select high quality resources suitable for the learning situation of their classes or generate targeted teaching materials so as to raise lesson preparation efficiency(Damu Zhiji, 2025). Meanwhile, teachers can access more knowledge about mathematical background and mathematical history as well as abundant typical examples and exercises. Integrating these contents into classroom teaching broadens students horizons and increases classroom interest. When teaching the Pythagorean theorem, teachers can learn related historical stories and various proof methods and introduce them appropriately in class. They can adopt mathematical software such as Geometer Sketchpad or animation functions of teaching software to produce dynamic mathematical graphs and models. Teachers can also give instructions to artificial intelligence to generate dynamic demonstration courseware with multiple proof methods. In this way, students can understand the origin and proofs of the Pythagorean theorem intuitively and grasp its essence deeply, which benefits their subsequent learning and application(Cheng Shihang, 2024).

3.2 INNOVATING TEACHING METHODS

Technological progress usually promotes the improvement of teaching methods. Mature modern educational technology provides strong support for the innovation of mathematics teaching approaches. With the development of multimedia technology, traditional chalkboard writing has been replaced by Seewo interactive whiteboards. Static teaching has gradually transformed into dynamic teaching. It reduces teachers repetitive work and allows them to design more efficient teaching strategies so as to enhance teaching quality. Advanced modern technology enables teaching presentation to shift from two dimensional to three dimensional forms. In solid geometry teaching, teachers can create three dimensional figures with modeling software and perform rotation and section operations in class. This helps students observe the structure and features of solid figures from multiple perspectives and develop spatial thinking. Virtual reality and augmented reality technologies can create immersive learning environments for students. When applying solid geometry knowledge, teachers can simulate real scenarios with virtual reality technology. Students can conduct measurement and calculation using mathematical knowledge in virtual environments. This improves students ability to apply mathematics and enriches their emotional experience(Yao Ju, 2025). The introduction of artificial intelligence greatly accelerates the reform of teaching methods. In class, artificial intelligence can serve as a teaching assistant. Relying on big data resources, it quickly generates variant exercises to cultivate students transfer ability. Acting as an assistant, artificial intelligence helps students engage in specific situations, guides inquiry based learning and enables students to experience the formation process of mathematical knowledge. In addition, interactive functions of online teaching platforms create conditions for teaching method innovation(Zhang Lihua, 2025). Online platforms give real time feedback on students exercise performance. Teachers obtain timely learning data and adjust teaching progress flexibly. Meanwhile, functions such as quick response and discussion increase students classroom participation, stimulate learning interest and fully mobilize their learning initiative.

3.3 REALIZING PERSONALIZED TEACHING

Each student has different growth environments and personal experiences. The traditional "one-size-fits-all" teaching model cultivates all students with the same template, failing to meet their individual needs. Teachers can use intelligent teaching software such as learning management systems to collect students' learning data in real time. They can manage students' learning time, check their answer performance, and monitor homework completion. Then, with the help of artificial intelligence tools to analyze this data, teachers can understand each student's learning status and knowledge mastery. Thus, they can provide targeted learning suggestions and resources for each student (Pan Tingting, 2025).Through the system's data, teachers can grasp students' proficiency in knowledge points. When a student performs well in a certain knowledge point, teachers can assign more challenging questions. This helps students broaden their thinking and build a more comprehensive cognitive framework (Huang Weijing, 2025). When a student encounters learning difficulties, teachers can notice low homework accuracy and insufficient classroom interaction. Then teachers can reduce the difficulty of questions and provide after-school tutoring. Artificial intelligence tools can also accurately judge students' error types and generate more suitable exercises for consolidation after class (Ji Jie, 2025).In addition, artificial intelligence can help teachers better understand students' emotional engagement in class from non-cognitive information such as classroom participation and micro-expressions. It can construct a multi-dimensional profile of each student's mathematics learning. This enables mathematics teachers to clearly recognize students' cognitive and non-cognitive performance in mathematics, and implement individualized teaching based on in-depth understanding of students (Zhu Zihua, 2025). The development of modern educational technology has shifted teachers' personalized teaching from experience-driven to data-driven, making teaching more scientific.

3.4 INTELLIGENT EVALUATION AND FEEDBACK

The development of modern educational technology has brought revolutionary changes to teaching evaluation. In traditional mathematics teaching, teachers only evaluated students by grading homework, asking questions in class, or having students solve problems on the blackboard. This evaluation feedback was not timely or accurate; it focused on outcome based evaluation and could hardly reflect students' thinking process. Teachers also could not accurately remember each student's progress and regression.Modern educational technology not only helps teachers grade homework quickly but also collects and sorts out data. It generates error distribution maps, subjective and objective question analysis reports, etc. This allows teachers to make rapid judgments and accurately grasp students' learning status and individual gaps (Liu Zhenni, 2026). The progress of artificial intelligence technology not only facilitates outcome evaluation but also evaluates students' thinking agility and transfer ability by analyzing their problem-solving processes. For example, when solving geometric proof problems, artificial intelligence can assess students' mathematics problem-solving ability by analyzing their auxiliary line drawing methods and proof thinking. It analyzes the entire learning and application process in detail, helping teachers provide more targeted evaluation and feedback (Huang Qinghua, 2025).

4.Teaching Case of “The Concept of Plane Vectors”

To explore the in-depth integration of modern educational technology and mathematics teaching, the author conducted research in an ordinary senior high school in Jinan, Shandong Province in March 2026. The study followed the whole teaching process including lesson preparation, classroom instruction, homework marking and feedback. All Grade 10 classrooms in this school are equipped with Honghe interactive electronic whiteboards. This case selects Class 2 of Grade 10 taught by Teacher Yang. The teacher holds a positive attitude toward the application of information technology. Nevertheless, daily teaching still mainly relies on blackboard writing and PowerPoint presentations. The teaching content is “The Concept of Plane Vectors” from Section 1 of Chapter 6 in Compulsory Mathematics Volume Two Version A published by People’s Education Press.

4.1 LESSON PREPARATION STAGE

Vectors are new and abstract for Grade 10 students. Teacher Yang planned to use real life examples and physical knowledge together with dynamic demonstrations. These materials help students understand that a vector has both magnitude and direction. Teacher Yang first logged on to Subject Network and the Smart Education Platform for Primary and Secondary Schools in China. She searched resources with the keyword “the concept of plane vectors”. A large number of resources appeared. However, it took her much time to select suitable teaching materials and courseware. Many resources had outdated versions rough design and distracting animations. Finally, Teacher Yang chose a suitable micro lecture and downloaded a GeoGebra dynamic demonstration file to illustrate related vector concepts visually. When making classroom courseware, she revised and integrated collected resources according to her own teaching logic. She also intended to design a matching game using the built in activity function of the Honghe system. Due to unfamiliar operation skills this process consumed more time than making traditional PowerPoint slides.

4.2 CLASSROOM TEACHING

To help students understand the representation methods of vectors deeply Teacher Yang opened the GeoGebra demonstration. It displayed a directed line segment starting from point A and ending at point B. When she dragged point B the direction and length of the vector changed accordingly. Symbols of AB and absolute value of AB appeared on the screen. Students observed that the length became zero when point B coincided with point A. A prompt of zero vector popped up immediately. Teacher Yang then arranged group discussions on whether a zero vector belongs to vectors and whether it has direction. During the operation Teacher Yang found that the file loaded slowly. Errors also occurred occasionally when dragging point B. She tried several times before returning to normal. In reflection she stated that she lacked familiarity with interactive functions of GeoGebra. Fixing key points in advance could have avoided such embarrassing situations. When explaining equal vectors and collinear vectors Teacher Yang launched an instant quiz through the Honghe system. Four vectors were shown on the screen and students needed to judge equal ones and collinear ones. The school did not provide answering devices so group representatives answered by clicking on the large screen. Representatives of the first three groups answered correctly. The representative of the fourth group regarded vectors with equal magnitude but opposite direction as neither equal nor collinear. Teacher Yang immediately opened GeoGebra and drew the two vectors separately. She rotated one vector to show that they always lay on the same straight line. This strengthened the essential feature that collinear vectors have the same or opposite directions. It solved students confusion quickly and provided effective feedback based on real classroom situations.

4.3 HOMEWORK MARKING AND FEEDBACK

The school is equipped with answer sheet scanners. When marking homework, Teacher Yang only needs to review subjective questions. After scanning, she can view students wrong answers directly on the computer. The system can also generate and recommend targeted exercises based on students weak knowledge points. This method greatly improves the efficiency of homework marking. Through data analysis, Teacher Yang can clearly identify common learning weaknesses of the whole class and the individual learning status of each student. Students can carry out targeted consolidation exercises according to the recommended learning materials provided by the system.

4.4 TEACHING EFFECT

In this lesson, Teacher Yang integrated modern educational technology into the whole teaching process including pre class preparation classroom teaching and post class review. Compared with traditional mathematics teaching it achieved positive results. In the lesson preparation stage Subject Network and the Smart Education Platform for Primary and Secondary Schools provided diverse teaching materials. Teacher Yang learned excellent teaching processes and high quality resources from other teachers and completed lesson preparation efficiently. During classroom teaching interactive tools of the Honghe system activated the learning atmosphere and stimulated students enthusiasm making the class more engaging. Visual presentation by GeoGebra helped students understand vector concepts more quickly than traditional blackboard writing and verbal explanation reducing cognitive difficulty. When students had confusion the teacher could conduct instant demonstrations to break through key teaching difficulties. In the stage of homework marking and feedback traditional manual marking is time consuming labor intensive and unable to focus on individual students. Modern educational technology with scanning and data analysis functions reduces teachers workload and improves efficiency. It automatically analyzes error distribution and personal weaknesses helping teachers and students understand knowledge mastery clearly. Meanwhile the case also reflects existing problems in applying modern educational technology in frontline teaching which will be discussed in detail in the next chapter.

4.5 POST CLASS INTERVIEW

After the lesson the author conducted an interview with Teacher Yang to explore teachers views and practical use of modern educational technology.

(1) What role do you think educational technology plays in the whole teaching process of this lesson?

Educational technology has greatly changed teaching and serves as a powerful tool. Systems such as Seewo and Honghe bring revolutionary progress to mathematics teaching. In the past teachers needed to write and erase contents repeatedly on blackboards. Now chalk free teaching is basically realized. Drawing aids also help students understand knowledge better. Platforms such as Subject Network and Zhixue Network raise efficiency in lesson preparation and after class feedback. Teachers can also learn from high quality lessons across the country to achieve continuous professional growth. However my operational skills are not proficient enough. I hope the school can organize more relevant training. I also need more practical experience since practice makes perfect.

(2) With the rapid development of artificial intelligence do you think it can be integrated into daily teaching?

I have learned about artificial intelligence applications in education through school training and online information. Some artificial intelligence tools can mark homework automatically and analyze error causes. These functions can effectively reduce teachers workload. During this lesson preparation an artificial intelligence system could recommend suitable micro lectures and exercises according to textbook versions and student levels. This would save much time spent selecting resources on Subject Network. In classroom teaching artificial intelligence can act as an assistant. It can generate variant questions and demonstration animations quickly based on real classroom situations and greatly improve teaching efficiency. At present I am not skilled in using existing software and tools and I hope artificial intelligence products can be designed with simpler operations. In mathematics learning thinking processes matter more than final results. Excessive reliance on artificial intelligence is harmful to students if they depend on such tools whenever they encounter problems.

5.Problems in the In-depth Integration of Technology and Middle School Mathematics Teaching

5.1 INSUFFICIENT INFORMATION TECHNOLOGY COMPETENCE AMONG TEACHERS

Modern educational technology has become more complete and comprehensive in functions. However, some middle school teachers have a low mastery of information technology. They cannot apply these technical tools skillfully in mathematics teaching. As a result, classes using technology fail to achieve better effects than traditional teaching modes (Liu Ran, 2024). Most teachers recognize the importance and necessity of technology in teaching. Yet they lack systematic training and learning opportunities. They are unfamiliar with the interfaces and operation skills of various mathematics teaching software and tools. Therefore, they cannot make full use of their functions. When producing complex dynamic figures with Geometer’s Sketchpad, many teachers spend too much time due to poor operating skills. This increases lesson preparation time. They also cannot display dynamic effects smoothly in class, leading to unsatisfactory teaching outcomes. When using online teaching platforms, some teachers simply upload traditional teaching content to the internet. They do not make full use of interactive functions and data analysis functions. True in-depth integration between technology and teaching cannot be realized.

5.2 UNEVEN QUALITY OF TEACHING RESOURCES

There are an increasing number of educational platforms and websites online. They enrich middle school mathematics resources, but their quality varies greatly. Some resources have unclear explanations and do not match the teaching syllabus. At the current stage of educational reform, some free video platforms even contain wrong mathematical concepts and confused logical reasoning. Such misleading content raises difficulties for classroom teaching. Some courseware are overly decorated with rigid formats and unclear key points, which distract students’ attention. In addition, multiple versions of textbooks are used across China. Many resources do not fit specific textbook editions and fail to meet teachers’ practical needs. The wide application of artificial intelligence further highlights resource quality problems. Artificial intelligence can generate a large amount of teaching materials quickly. Nevertheless, the matching degree between generated content and actual demands remains low. Different artificial intelligence tools show different output styles and quality. Teachers still need to spend plenty of time identifying and screening suitable resources.

5.3 DIFFERENCES IN STUDENTS’ INDEPENDENT LEARNING ABILITY LEAD TO VARIED EFFECTS

Students with strong independent learning ability can fully utilize digital resources for inquiry-based learning. They watch explanatory videos to preview knowledge before class. After class, they summarize common errors and corresponding reasons through learning platforms for self reflection and improvement. They actively seek help when encountering difficulties so that their learning outcomes are greatly improved.
In contrast, students with weak independent learning ability may feel confused when facing abundant technological resources. They fail to select materials suitable for their own learning situations. They lack awareness and ability to solve problems actively during the learning process. When using artificial intelligence for assisted learning, they cannot raise effective questions and thus obtain no targeted guidance, resulting in wasted time. Moreover, some students lack self discipline. They are easily distracted by irrelevant online content, which reduces learning efficiency. Others rely excessively on online platforms and show low learning initiative. Under such circumstances, the advantages of technology in personalized learning cannot be exerted effectively.

6. Strategies for Promoting the In-depth Integration of Technology and Middle School Mathematics Teaching

6.1 STRENGTHEN INFORMATION TECHNOLOGY TRAINING FOR TEACHERS

Teachers’ proficiency in information technology forms the foundation for integrating technology into teaching (Shi Zhaofeng, 2023). Educational authorities should conduct overall planning for improving teachers’ information technology abilities and establish reasonable training mechanisms. Such training helps teachers master the operation of various teaching software and tools. It also introduces ideas and methods for applying information technology in mathematics classrooms. Schools can organize special lectures and online training sessions. Experts and outstanding frontline teachers can share practical experience and conduct demonstration lessons. In this way, teachers learn how to skillfully embed information technology into every stage of mathematics teaching. Meanwhile, schools should encourage teachers to apply information technology in daily instruction and set up corresponding incentive systems. Relevant teaching competitions can be held to motivate teachers to learn and use educational technology actively. These activities also promote communication and discussion among teachers and enhance their ability in technological application and teaching innovation.

6.2 ESTABLISH REVIEW AND RECOMMENDATION MECHANISMS FOR TEACHING RESOURCES

High quality selected educational resources are essential for effective integration. Therefore, reliable review and recommendation mechanisms should be established. Educational administrative departments can build official and authoritative educational platforms. Excellent teachers are invited to share resources, and professional teams develop high quality teaching materials. Professional teachers and educational technology experts conduct strict reviews to provide qualified resources for teachers and students. Both official and third party platforms can collect evaluations and feedback from users. After using the resources, teachers and students can post ratings and suggestions on the platforms based on their experience. Platform operators can continuously optimize and update resources according to such feedback. This measure ensures steady improvement in the overall quality of teaching resources.

6.3 CULTIVATING STUDENTS’ AUTONOMOUS LEARNING ABILITY 

The integration of technology and teaching hinges on students’ autonomous learning ability. Therefore, teachers should focus on cultivating this ability in teaching practice. Teachers can set clear learning objectives and plans to help students arrange learning content and time rationally, improve their self-discipline, and develop autonomous learning habits. Meanwhile, teachers can select appropriate teaching resources according to students’ individual personalities to enhance their learning initiative, enabling them to utilize various teaching resources effectively. In addition, teachers can adopt information technology assistance to create authentic teaching situations. In such realistic scenarios, students can discover and raise questions, and then be guided to analyze and solve problems. This practice cultivates their abilities of independent inquiry and cooperative learning, helps them perceive the application value of mathematics, and stimulates their learning interest. Furthermore, attention should be paid to home-school cooperation. Teachers need to communicate frequently with parents, unify home-school education concepts, keep track of students’ learning status, guide students to use network technology rationally, and foster their self-discipline and self-management ability.

6.4 STRENGTHENING RESEARCH ON AI TEACHING APPLICATION

At present, AI-enabled teaching has become a major trend in educational reform. Educational authorities and institutions can develop specialized AI tools for teaching and learning. They can also cooperate with schools to explore the application effects of different AI tools in various lesson types and educational stages. By collecting process data and learning outcome data, effective teaching models for AI-assisted teaching can be identified. Meanwhile, it is necessary to avoid the potential negative effects of AI application. Mathematics teaching focuses not only on imparting mathematical knowledge, but also on helping students master mathematical thinking and methods. The emergence of AI cannot replace teachers, nor can it replace students’ thinking growth in the learning process.

7. CONCLUSION

The deep integration of technology into middle school mathematics teaching represents a new opportunity for middle school mathematics education. It also poses a new challenge for schools, teachers and students. Schools should provide strong support for the integration of technology into classrooms. They should strive to provide relevant hardware and software for teachers and students to lay a solid material foundation and help teachers improve their ability to apply information technology. Teachers themselves should also learn relevant information technology. They should give full play to the role of technology in teaching and cultivate high-quality talents with innovative spirit and practical ability to meet the needs of future social development. In the future development of education, with the continuous progress and innovation of technology, we should keep up with the new trends of education. We should constantly explore and practice new teaching methods to inject new vitality into the development of middle school mathematics education. Current teaching technology is not a simple combination of technology and teaching.
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