


Research on Chinese College Students Using Artificial Intelligence to Solve Mathematical Problems

[bookmark: _GoBack]ABSTRACT: Currently, many college students, when encountering difficulties in learning university mathematics courses, turn to artificial intelligence (AI) for help. This study took 198 undergraduate students majoring in mathematics from a university as the research subjects and used the interview method to investigate their use of AI to solve university mathematics problems. The findings are as follows: (1) Nearly 98.48% of college students use AI software to solve problems during their mathematics learning; (2) "DeepSeek" and "Doubao" are the two most preferred ones by college students; (3) 95.38% of the students believe that there are problems with AI in solving problems; (4) 58.97% of the students think that AI has the problem of "inaccurate answers with errors", which is a significant lead over other problems. Based on these findings, the following suggestions are put forward: Teachers should encourage students to compare and use AI software in different fields, promote students to actively explore the differences between tools and select the best ones; Students should be required to clarify the auxiliary position of AI tools, follow the AI usage norms of "think first before using, mark first before citing", and direct plagiarism of answers should be prohibited.
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1. INTRODUCTION
In recent years, many artificial intelligence software programs have been developed and have rapidly become popular among college students' learning. When students enter college and begin to study more "abstract" college mathematics courses compared to high school, which focus more on logical deduction and have higher requirements for students, many college students will use AI software to solve the mathematical problems they encounter. However, artificial intelligence technology is still not mature, and it lacks self-awareness and understanding capabilities. Will this lead to college students facing troubles while enjoying its convenience? This issue is particularly worth paying attention to in the context of college mathematics learning. Against this background, we begin to consider which AI college students are more inclined to use in their studies? What problems will they encounter when using AI to solve mathematical problems? Given the current inability to solve technical issues, how should teaching be improved to reduce the troubles caused by using AI to solve problems? Therefore, this study takes undergraduate students majoring in mathematics as the subjects of investigation and carries out a study on the current situation of college students using artificial intelligence to solve mathematical problems.
2. REVIEW OF THE LITERATURE
Currently, research on artificial intelligence and mathematics education mainly focuses on finding the integration points between the two, using artificial intelligence to enrich teaching content and innovate educational models, primarily involving the middle school and college stages. The integration of artificial intelligence and middle school mathematics focuses on using artificial intelligence technology to enhance the personalization and effectiveness of teaching, helping students better grasp basic knowledge and skills, and cultivating their interest in learning and self-study abilities. In contrast, the combination with college mathematics emphasizes more on promoting teaching reform, fostering interdisciplinary innovation, and cultivating students' research and innovative thinking abilities.
Yan Shipeng, in the article "Innovative Pathways for Empowering Junior High School Mathematics Teaching with Artificial Intelligence in the New Era," believes that teachers should actively explore effective integration pathways between artificial intelligence and mathematics education, create intelligent teaching, provide diversified guidance for students, and achieve personalized and precise education by analyzing the opportunities and challenges brought by artificial intelligence technology in the education field. He also discusses the innovative applications of artificial intelligence in junior high school mathematics teaching (Yan, 2025). Gao Lidong, in the article "Restructuring High School Mathematics Teaching Models Empowered by Artificial Intelligence," proposes optimization paths for content creation and personalized teaching in high school mathematics classrooms, reconstruction of teaching processes, and reconfiguration of educational evaluation under artificial intelligence empowerment. This is to solve the three-dimensional dilemmas of traditional high school mathematics classroom problems, such as fragmented knowledge, superficial thinking, and patterned problem-solving (Gao, 2025). Hu Damei, in the article "Innovative Research on Empowering Middle School Mathematics Teaching with Artificial Intelligence," analyzes the current situation and practical problems of artificial intelligence-empowered middle school mathematics teaching and proposes optimization paths, including strengthening technology research and development, teacher professional development and role reshaping, and focusing on student needs. This provides theoretical references and practical guidance for the deep integration of AI and middle school mathematics teaching (Hu, 2025). Su Guodong, in the article "Exploring Pathways and Models for Empowering Middle School Mathematics Teaching with Artificial Intelligence," explores effective implementation pathways for interactive micro-class teaching based on artificial intelligence teaching software, intelligent exercise and homework design, and precise personalized learning management. He has formed mainstream mathematics teaching application models such as flipped classrooms, problem-solving, and thematic exploration based on artificial intelligence software platforms, proposing feasible solutions for the informatization improvement of middle school mathematics teaching models (Su, 2023). Chen Meixiang, Yan Yumin, Lin Lina, and other scholars, in the article "Research on Strategies for Improving the Teaching Benefits of Middle School Mathematics in the Era of 'Artificial Intelligence +'," explore strategies for using artificial intelligence to improve the teaching benefits of middle school mathematics by analyzing the existing problems in traditional middle school mathematics classrooms. This research has reference value and significance for improving teaching quality and benefits (Chen et al., 2021).
Dulin and Xu Shuang, in their article "Teacher-Student-AI Collaborative Classroom: The Carrier and Practice of Artificial Intelligence Empowering College Mathematics Education," propose a comprehensive experimental platform for implementing new concepts, models, and methods in education driven by artificial intelligence: the teacher-student-AI collaborative classroom. This platform achieves the complementary and mutually enhancing advantages of teachers and artificial intelligence technology, enabling high student participation, personalized learning, and the cultivation of social and emotional skills, and provides a practical platform and carrier for problem-centered innovative education (Du, Xu, & Zong, 2025).Shao Hu and Shao Feng, in their article "Practice and Exploration of Teaching Content Reform in College Mathematics General Education Courses Assisted by Artificial Intelligence," address issues such as outdated teaching content, poor course connection, and monotonous teaching models in college mathematics general education courses. They suggest that under the widespread penetration of artificial intelligence in various fields, colleges and universities should actively use artificial intelligence as an auxiliary tool to carry out curriculum reform and exploration, and optimize teaching content and methods through horizontal expansion, vertical deepening, and interdisciplinary integration to keep pace with the development of the times and technological frontiers (Shao, Shao, & Zhu, 2025).Ye Qingfang and Yang Yanping, in their article "Construction and Practice Exploration of College Mathematics Teaching Model Assisted by Artificial Intelligence," argue that traditional teaching can no longer meet the diverse learning needs of students. Against the backdrop of the rapid development of artificial intelligence, they propose and construct an AI-assisted teaching model that covers three core links: pre-class preview, in-class interaction, and post-class consolidation. Through practical application and experimental verification on platforms such as Yu Classroom, School Online, and Wisdom Tree, this model has significantly improved teaching efficiency and student learning outcomes, and explored a new model for college mathematics teaching (Ye & Yang, 2025).Li Zhihua, in the article "Exploration of Artificial Intelligence in Personalized College Mathematics Education," addresses the problems that traditional teaching methods cannot meet the needs of different students, lack the cultivation of students' interest in learning, and are not accurate enough in assessing students' understanding and application of knowledge. He proposes an implementation plan for personalized college mathematics education empowered by artificial intelligence (Li, Mei, & Wang, 2024).Shen Huihui, in the article "Innovative Teaching Research on the Integration of Artificial Intelligence and College Mathematics Education in the Big Data Environment," analyzes the role and significance of college mathematics in the field of artificial intelligence. She suggests that the combination of artificial intelligence and mathematical knowledge allows students to see the application and achievements of mathematical knowledge in real life. Through innovative integration, teaching content and methods are enriched, students' curiosity is stimulated, and students are cultivated to use mathematical theories and methods to analyze problems (Shen, 2019).
Through the above research, it can be found that AI has played an important role in the process of educational innovation and transformation. Most researchers focus on improving mathematics teaching methods and models. However, there are fewer studies on the angle of "college students independently using artificial intelligence to solve mathematics problems." Therefore, this paper aims to understand the problems students encounter when using AI to solve college mathematics problems through surveys, analyze these problems, and explore solutions.
3. RESEARCH METHODS
3.1 Sample
To accurately reflect the use of artificial intelligence in mathematics learning among college students, this study selected undergraduate students from the School of Mathematics and Statistics at Shandong Normal University as the subjects of investigation. All these students have experience in college mathematics learning in their undergraduate courses, and compared with students from other majors, they have taken more college mathematics courses. Therefore, more effective reference data can be obtained.
3.2 Survey Tools
This study employed the interview method for the investigation, which included five questions: "1. What AIs have you used? 2. Have you ever used AI to solve problems in college mathematics courses? Please be as specific as possible here, such as which AI was used to solve problems in which mathematics course? Was it a specific problem or a knowledge point? 3. What difficulties did you encounter in the process of AI solving problems? 4. How did you respond to the difficulties mentioned above? 5. What impact do you think the use of AI has had on your learning outcomes? Was it a positive or negative impact?" These five questions were chosen because they can directly reflect the problems encountered by the respondents during the use of AI. The interview method was adopted due to its flexibility and strong authenticity, which allows the study to be conducted in depth and obtain the most direct information.
3.3 Data Collection
To ensure the accuracy of data collection, this study distributed the questions in the form of a questionnaire to 198 subjects, collected their views individually, and then conducted a comprehensive collation.
3.4 Data Processing
First, the responses of the subjects to the questionnaire were categorized and organized. Then, the content of the subjects' responses was divided and coded, with A and B representing the AI software used by college students and the problems encountered in the process of using AI software to solve math problems, respectively. This resulted in a total of 38 items divided into A1-A23 and B1-B15. Each response from the subjects was compared one by one with the coded content. If the meaning of the content was similar, it was considered that the subject also held that view. If the meaning was different, a new code number was used for representation. Finally, the number of people who mentioned each item was counted, and the percentage of subjects who agreed with each view among all views was calculated, and a statistical table was made.
4. RESULT ANALYSIS
4.1 AI Software Preferred by College Students
According to the statistics, among the 198 subjects surveyed, except for three college students who have never used AI software, the remaining students have all used AI software to solve problems. From the statistical results, among the 195 college students who used AI software, the number of users of the AI "DeepSeek" is the highest, accounting for 84.10% of the total number of AI users; the number of users of the AI software "DouBao" accounts for 79.49% of the total number of AI users, ranking second; the number of users of the AI software "ChatGPT" accounts for 22.56% of the total number of AI users, ranking third; the number of users of the "Kimi" software accounts for 21.54% of the total number of AI users, ranking fourth. The users of other AI software are relatively fewer, and the proportion in the total number of AI users is all less than 20%. The specific data is shown in Table 1.
Table 1. Statistics of AI Software Usage
	Artificial Intelligence (AI) software
	The percentage of people using the software

	DeepSeek
	84.10

	Dou bao
	79.49

	ChatGPT
	22.56

	Kimi
	21.54

	Wen Xiaoyan
	15.38

	Quark
	7.18

	Tencent Yuanbao
	2.56

	Tongyi Qianwen
	2.05

	TianGong
	2.05

	Mathway
	2.05

	WolframAlpha
	1.54

	Xunfei Xinghuo
	1.03

	JiMeng AI
	1.03

	Blue Heart Little V
	1.03

	Sider
	1.03

	WPS-AI
	0.51

	DeepMind
	0.51

	University Question-searching Software
	0.51

	AlphaCode
	0.51

	Chán Jìng
	0.51

	MathpixSnip
	0.51

	Photomath
	0.51

	Built-in AI on mobile phones
	0.51


From the analysis of the above table, we can see that first, nearly 98.48% of college students use AI software to solve math problems during their learning process. The usage rate of AI software is extremely high, and the popularity of using AI for problem-solving among college students has reached a relatively high level. Second, there is a significant difference in the usage rates of different AI software among college students. The AI software used by college students is relatively concentrated, showing the characteristic of "a few tools dominating and most tools being niche." Among them, "DeepSeek" and "DouBao" are the two most preferred AI software by college students. The number of users of these two AI software is far greater than that of other software, and only these two software have usage rates exceeding half.
4.2 Problems Encountered by College Students in Using AI for Problem-Solving
According to the questionnaire statistics, among the 195 college students who used AI software, only 9 subjects believed that there were no problems in the process of AI problem-solving. The rest of the college students encountered more or less problems. From the statistical results, the most common issue reported by the subjects was that the AI problem-solving provided "inaccurate answers with errors," which accounted for 61.83% of the 186 subjects who believed there were problems with AI problem-solving. The second most common issue was that the AI problem-solving methods were "complicated," accounting for 21.51% of the total. The third most common issue was that the AI provided "irrelevant answers," accounting for 12.90% of the total. The fourth most common issue was that the AI problem-solving methods were "beyond the syllabus and not aligned with the classroom progress," accounting for 11.83% of the total. Other problems reported by college students were relatively fewer and each accounted for less than 10% of the total. The specific data is shown in Table 2.
Table 2. Statistics of Problems in AI Problem-Solving
	Problems Encountered in AI-based Problem Solving
	The percentage of people encountering the problem

	The answers are inaccurate and contain errors.
	61.83

	The problem-solving methods are cumbersome.
	21.51

	The answers are irrelevant to the questions.
	12.90

	The methods exceed the syllabus and do not match the classroom progress.
	11.83

	AI fails to understand the requirements.
	8.60

	The explanations for the questions are not detailed.
	7.53

	The problem-solving logic is not rigorous and has loopholes.
	5.91

	The responses are rigid and lack flexibility.
	3.23

	Fabricating mathematical theorems.
	3.23

	The mathematical notation is not standardized.
	2.69

	The answers are incomplete.
	2.69

	The server is busy and unable to provide answers.
	2.15

	Multiple questions are needed.
	1.61

	The problem-solving process is too slow.
	0.54

	The depth of answers for obscure questions is limited.
	0.54


From the analysis of the above table, it can be seen that first, among the 195 college students who used AI for problem-solving, only 9 believed that there were no problems in the process of using AI for problem-solving. The remaining 186 students encountered problems to varying degrees, and the proportion of those who believed there were problems with AI problem-solving was as high as 95.38%. Second, among all the problems, the number of people who believed that AI problem-solving had the issue of "inaccurate answers with errors" was significantly higher at 58.97%. This issue not only had the highest mention rate, being the only one exceeding 50%, but also far surpassed the second most mentioned issue, "complicated problem-solving methods," which had a mention rate of 21.51%.
5. DISCUSSION
5.1 On the AI Software Preferred by College Students
According to the above statistics, 98.48% of college students choose to use AI software to solve college mathematics problems, which is almost a universal phenomenon. This indicates that AI software has become the best auxiliary tool for college students in solving mathematics problems today. The vast majority of students tend to use AI technology to solve the problems they encounter in their mathematics learning. However, there are potential problems behind this. Students turn to AI software for help due to their own insufficient problem-solving abilities and difficulties in solving problems. If they overly rely on AI software to answer mathematics problems and obtain answers, over time, they will not only fail to consolidate their mathematical knowledge, enhance their logical thinking, and improve their problem-solving abilities through problem-solving, but they may also fall into a learning dilemma of "understanding when listening, but failing when doing" due to the gradual reduction of independent thinking and logical reasoning processes. This will ultimately affect their learning outcomes. Moreover, if the mainstream tools experience technical failures and suspend services, college students who overly depend on them will suddenly find themselves in a predicament of having no tools available for problem-solving.
Furthermore, the most popular AI software among college students is "DeepSeek," followed by "DouBao." The number of users of these two AI software exceeds half of the surveyed subjects, indicating that in the current AI market, "DeepSeek" and "DouBao" are the more mainstream software options and have gained the trust of more users. This saves students time when choosing AI problem-solving software. However, this phenomenon also has potential problems. If students continuously rely on a single AI problem-solving tool, they will find it difficult to recognize that different AI software have differences in problem-solving. Some software may not have become mainstream due to their limited scope of answering questions, but they may actually have stronger professionalism in answering questions in a specific field. Under the influence of "mainstream," students may not be aware of or exposed to such software and thus may not obtain the best answers. Meanwhile, if the two mainstream tools tend to directly present answers when answering questions, then college students using mainstream AI software to solve problems will not actually benefit from the formation of good problem-solving habits.
5.2 On the Problems Encountered by College Students in Using AI for Problem-Solving
According to the statistical results, among the 195 college students, as high as 95.38% of the respondents believed that there were problems with AI problem-solving, while only 4.62% thought that the process had no problems at all.
Focusing on the specific issues, "inaccurate answers with errors" emerged as the most prominent problem, accounting for 58.97%. This issue not only exceeded 50% but also far surpassed the second most common problem, "complicated problem-solving methods," which accounted for 21.51%. The primary goal of college students using AI for problem-solving is to obtain correct reference solutions and answers. Therefore, the accuracy of AI problem-solving tools is of utmost importance to them. The existing problem of "inaccurate answers with errors" directly contradicts this core need.
The second most common issue was "complicated problem-solving methods," which reflects the insufficiency of AI problem-solving tools in terms of practicality and efficiency. One of the potential needs of college students when using AI for problem-solving is to enhance their learning efficiency through simpler and more efficient problem-solving approaches. However, "complicated problem-solving methods" not only fail to meet this need but may also cause students to spend more time understanding the solutions provided by AI, and even generate new learning confusions due to the complexity of the approach.
The third and fourth most common issues were "irrelevant answers" and "methods beyond the syllabus, not aligned with classroom progress," respectively. These issues highlight the significant shortcomings of AI problem-solving software in understanding user needs and adapting to actual teaching situations. "Irrelevant answers" indicate that AI failed to accurately identify and understand students' problem-solving needs, resulting in solutions that are disconnected from what students require. "Methods beyond the syllabus, not aligned with classroom progress" suggest that AI problem-solving software lacks the ability to adapt to the knowledge levels and teaching progress of students at different learning stages. College students at different stages have certain differences in the content and depth of knowledge they learn in class. If the problem-solving methods provided are beyond the syllabus, students may not only find them difficult to understand and thus unable to assist their current learning but may also feel frustrated and even doubt their own learning abilities.
Moreover, issues such as "incomplete problem-solving logic with gaps," "fabrication of mathematical theorems," and "non-standard mathematical notation and language" may mislead students' professional knowledge learning, leading to the formation of non-standard logical thinking and affecting the cultivation of their academic literacy.
6. CONCLUSION
Many college students, when encountering difficulties in solving college mathematics problems, tend to resort to AI problem-solving software. So, which AI software do college students prefer to use for solving math problems? What problems do they encounter during the AI problem-solving process? Among these problems, which one has the most significant impact on students? To explore these questions and identify the troubles these issues bring to students so that improvements can be made in teaching, this study selected 198 undergraduate students majoring in mathematics as the subjects of investigation. The use of artificial intelligence by these students to solve college mathematics problems was surveyed through interviews. The findings from the survey and analysis are as follows: (1) Nearly 98.48% of college students use AI software to solve math problems during their learning process; (2) Among them, "DeepSeek" and "DouBao" are the two most preferred AI software by college students, with their usage far exceeding that of other software; (3) As high as 95.38% of the students believe that there are problems with AI problem-solving; (4) Among all the problems, the issue of "inaccurate answers with errors" in AI problem-solving is the most prominent, with 58.97% of the students reporting it.
It appears that the independent use of AI software by college students to solve problems not only has a positive effect on their learning but also brings certain negative impacts. For instance, the answers provided by AI software are not always accurate, and there may be logical flaws or suboptimal methods, and even instances of fabricated mathematical theorems, all of which can mislead students and lead to incorrect understanding of the knowledge. Additionally, over-reliance on AI by students, with the belief that obtaining answers through AI is equivalent to effectively solving math problems, may result in a lack of innovative thinking and the ability to tackle complex problems in future work, making it difficult for them to meet the challenges in their career development. Moreover, the widespread use of AI by college students to complete assignments poses challenges to teachers' teaching evaluation, making it difficult to accurately assess students' learning outcomes and knowledge mastery. Long-term reliance on AI to complete assignments may also encourage academic misconduct.
Therefore, it is suggested that, first, in response to the issue of the overly concentrated use of AI tools, students should be encouraged to compare and use multiple AI software in their daily routine. Teachers can introduce different AI software with advantages in various fields directly to students, such as some AI software focusing on linear algebra and others excelling in calculus. Alternatively, teachers can assign homework that requires students to compare the problem-solving approaches of 2-3 different AI software, allowing students to explore AI software suitable for different math courses on their own. This will enable students to actively discover tool differences and avoid single dependency.
Second, in light of the widespread use of AI software among students, teachers should properly guide students to view and use AI tools rationally, clarifying the auxiliary nature of AI problem-solving software. The answers provided by AI should only be used as references and not as final answers. In teaching, it should be explicitly required that students' homework should not directly copy the answers given by AI. Students should follow the AI usage guidelines of "think before using" and "annotate before citing." At the same time, in classroom teaching, emphasis should be placed on students' logical reasoning and mathematical literacy, cultivating their ability to think independently, solve problems, and think critically. In course assessments, the focus of grading should shift from the correctness of the answers to the completeness of the problem-solving steps and the rationality of the logic, requiring students to state the basis of each theorem used to avoid simply relying on AI answers.
Finally, regarding the accuracy and suitability of the answers provided by AI problem-solving software, students should maintain a rational and cautious attitude towards the solutions given by AI software. Teachers can teach methods to verify the accuracy of AI results, demonstrating in class how to check the accuracy of AI answers through case studies. For example, they can compare the answers with textbook theorems and check whether the problem-solving logic is coherent, thereby helping students develop their ability to make independent judgments. At the same time, teachers can clearly inform students, based on the course progress, which problem-solving approaches are prioritized for the current semester, using methods that match the current knowledge points. They can also preview for students the out-of-syllabus methods that may appear, reducing the frustration students may experience in their after-class learning due to disconnected ideas.
The subjects of this survey were 198 undergraduate students majoring in mathematics, with the sample mainly concentrated in one institution, and other college student groups were not involved. The scope of sample selection is relatively narrow. Moreover, this study only focused on using AI software to solve math problems in the mathematics major, and other major subjects were not covered. Therefore, it is necessary in the future to expand the scope of research samples, conduct more comprehensive surveys and analyses, and adopt various research methods to gain a more comprehensive and detailed understanding of the current situation and difficulties faced by college students in using AI for problem-solving. This will provide empirical references for optimizing the teaching models of mathematics-related majors in colleges and universities.
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