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Abstract: With the rapid rise of artificial intelligence (AI) technologies, the teaching of college mathematics 
must evolve accordingly. As a fundamental discipline for science and engineering majors, college mathematics 
requires innovation in curriculum content, teaching methods, instructional formats, and evaluation systems 
under the empowerment of AI. Such innovation not only provides students with more adaptive and efficient 
learning models but also offers new opportunities for teacher development. This paper explores the construction 
of intelligent teaching systems, the reshaping of teacher roles, and the improvement of evaluation mechanisms 
within the context of AI-empowered college mathematics education.
Keywords: AI empowerment; college mathematics; teaching; research

Introduction

In the context of rapid technological advancement, 
artificial intelligence has become deeply integrated 
into various fields. College mathematics, as a 

foundational subject, plays an essential role in talent 
cultivation. The emergence of AI technologies offers 
new opportunities and possibilities for mathematics 
teaching in higher education. To meet the diverse 
learning needs of students and the demands of 
contemporary development, in-depth research on the 
optimization of course content, teaching methods, 
instructional modes, and evaluation systems under 
AI empowerment is necessary. Such efforts not only 
advance the development of college mathematics 
education but also lay a solid mathematical foundation 
for cultivating high-quality talents who can adapt to the 
new era.

1. The Necessity of AI-Enabled Reform in 
College Mathematics Courses
1.1 Meeting the Demands of Contemporary 
Development
In today’s rapidly evolving era, technology is 
advancing at unprecedented speed, and artificial 
intelligence has become deeply integrated into various 
sectors of society, serving as a core driving force 
of social progress. Mathematics, as the foundation 
of numerous disciplines, plays a crucial role in AI 
development, big data analysis, and algorithm design. 
College mathematics courses must keep pace with the 
times in order to meet future developmental needs. 
Empowering mathematics teaching with AI enables 
students to encounter cutting-edge technologies 
and concepts, acquire the ability to solve real-world 
problems using mathematical tools, and develop 
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innovative thinking and interdisciplinary competencies. 
This ultimately helps cultivate high-quality talents with 
strong competitiveness who can better contribute to 
social development and technological advancement.

1.2 Overcoming the Limitations of Traditional 
Teaching
College mathematics plays an essential role in helping 
learners progress from describing the world with 
language, to analyzing the world using symbolic 
computation, and further to constructing new 
symbolic systems. However, traditional teaching of 
college mathematics presents several limitations: 
the curriculum places heavy emphasis on theoretical 
derivation rather than practical application; instruction 
mainly relies on lecturing, reducing opportunities for 
students to explore independently; and assessment 
systems—whether formative or summative—often 
fail to fully capture students’ learning capabilities. AI 
empowerment can break these constraints by introducing 
case-based learning, interactive instructional modes, and 
diversified assessment systems, making teaching more 
practical and dynamic. Such approaches stimulate student 
interest and help bridge theoretical knowledge with real-
world applications[1].

1.3 Enhancing Teaching Efficiency and Quality
AI technologies provide powerful tools for improving 
the efficiency and quality of college mathematics 
instruction. In terms of efficiency, intelligent learning 
systems can generate personalized learning pathways, 
recommending appropriate content based on students’ 
progress and ability levels, thus saving learning time. 
AI-driven automatic grading of assignments and exams 
provides timely feedback, enabling teachers to quickly 
understand students’ learning status and adjust teaching 
strategies accordingly. By visualizing and modeling 
abstract mathematical concepts, AI tools help students 
better grasp complex ideas; through big data analysis of 
students’ learning behaviors and performance, targeted 
guidance can be implemented to maximize student 
potential.

2. Teaching Reform of College Mathematics 
Courses Empowered by AI
2.1 Reform in Teaching Content
(1) Integrating AI-related mathematical knowledge

Mathematics serves as the foundation for the 

development of artificial intelligence. For example, 
matrix operations in linear algebra[2] support data 
processing in neural networks, while probability 
theory and mathematical statistics contribute to the 
optimization and evaluation of machine learning 
algorithms. Incorporating such knowledge into college 
mathematics courses allows students to understand 
the direct applications of mathematics in the AI field. 
In addition, emerging mathematical theories and 
methods in AI—such as the mathematical principles 
underlying optimization algorithms in deep learning—
can be introduced. This not only broadens students’ 
mathematical perspectives but also equips them 
with mathematical tools for addressing practical AI 
problems, laying a solid foundation for future AI-
related work or research.
(2) Constructing an interdisciplinary knowledge 

system
Mathematics is closely connected with computer 

science, physics, biology, and various other disciplines. 
Integrating mathematical concepts with knowledge 
from other fields within the teaching content enables 
students to understand mathematics from multiple 
perspectives. Such interdisciplinary integration 
helps enhance students’ ability to apply knowledge 
comprehensively and strengthens their research 
capabilities, providing diverse approaches to solving 
complex real-world problems in the AI era.

2.2 Reform in Teaching Methods
(1) Personalized learning support

With the help of intelligent analysis systems, 
teachers can accurately assess each student’s 
knowledge base, learning style, and learning progress. 
Based on these assessments, personalized learning 
paths can be designed, and learning resources as well 
as practice problems that match students’ abilities 
can be recommended. Students are able to progress 
at their own pace, strengthen weak areas through 
targeted training, and further develop their strengths. 
This approach stimulates learning potential, realizes 
differentiated instruction, and enhances overall learning 
effectiveness[3].
(2) Intelligent tutoring and Q&A
Intelligent tutoring systems can provide real-time 

responses to students’ questions by using natural 
language processing technologies to understand the 



The Journal of Education Insights 262 of 298

queries and generate accurate, detailed explanations. 
These systems can also analyze students’ questions 
to identify knowledge gaps and recommend relevant 
learning materials. For complex problems, the system 
can guide students through step-by-step reasoning, 
fostering independent problem-solving skills. This 
breaks the limitations of time and space inherent in 
traditional tutoring and greatly improves learning 
efficiency[4].
(3) Immersive teaching experiences
AI technologies can visualize and concretize abstract 

mathematical concepts. For example, when teaching 
geometric figures, students can observe the three-
dimensional structures and transformations of shapes in 
an immersive environment. Through manipulation and 
exploration, students develop a deeper understanding 
of mathematical concepts and principles. Such 
immersive experiences stimulate learning interest, 
make the learning process more engaging, and enhance 
knowledge absorption and mastery.

2.3 Reform in the Teaching Evaluation System
(1) Diversified evaluation indicators

In course assessment, multiple dimensions should be 
included, such as classroom performance (e.g., diversity 
of questions raised, level of engagement in discussions, 
originality of responses), homework performance (e.g., 
creativity and diversity of problem-solving approaches, 
ability to extend and apply knowledge), and knowledge 
application (e.g., the capability to use mathematical 
knowledge to solve real-world problems). Meanwhile, 
students’ self-directed learning skills and teamwork 
abilities should also be incorporated into the evaluation 
system.
(2) Process-oriented evaluation and feedback
Using intelligent teaching platforms, students’ 

learning trajectories—including learning time, 
browsing records, and practice performance—can be 
continuously recorded. Data analysis enables timely 
insight into students’ mastery of knowledge and the 
difficulties they encounter at different learning stages. 
Teachers can then adjust teaching strategies accordingly 
and provide targeted guidance. Students can also check 
their own learning data at any time to understand their 
strengths and weaknesses and clarify their learning 
goals.

2.4 Transformation of Teachers’ Roles
(1) Shifting from knowledge transmission to learning 
facilitation

Although AI possesses powerful knowledge bases 
and explanation capabilities that can efficiently deliver 
fundamental mathematical content, it cannot replace 
the essential role of teachers. Teachers guide students 
in clarifying learning objectives, stimulating interest, 
and fostering intrinsic motivation. When students 
encounter difficulties while learning with the help 
of AI tools, teachers should assist them in sorting 
out the problems and guide them to apply what they 
have learned to think critically and solve issues. At 
the same time, teachers should encourage students to 
explore the unknown and cultivate their ability to learn 
independently.
(2) Shifting from teaching implementation to 

teaching research
In traditional teaching, instructors mainly followed 

predefined lesson plans to conduct classroom 
activities. In the AI-driven context, teachers need to 
deeply investigate the integration of AI technologies 
with mathematics instruction, exploring ways to 
optimize teaching content, methodologies, and 
evaluation systems through AI. They must analyze 
students’ learning data to identify learning patterns 
and challenges, providing evidence-based support 
for instructional improvement. Furthermore, teachers 
should stay updated on cutting-edge developments in 
the field of education, integrating new concepts and 
technologies into their teaching practice.

3. Challenges in AI-empowered University 
Mathematics Teaching
3.1 Technological Dependence
The introduction of AI into university mathematics 
instruction makes teaching activities highly dependent 
on technological tools. When intelligent teaching 
systems malfunction—such as due to network 
interruptions or software failures—teaching procedures 
may be disrupted, affecting the overall progress of the 
course. Excessive reliance on AI tools may also lead to 
the decline of teachers’ fundamental instructional skills 
and weaken students’ abilities for independent thinking 
and problem-solving. In addition, rapid iterations of 
AI technologies require teachers to continuously learn 
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and acquire updated instructional resources to meet 
teaching needs and enhance teaching quality.

3.2 Weakening of Thinking Skills
In AI-empowered instruction, intelligent systems often 
deliver features such as instant answers, high-quality 
responses, zero frustration, and reduced motivation 
for inquiry. When AI consistently takes the lead and 
students remain passive recipients, they may gradually 
develop confusion about foundational knowledge and 
lack sufficient training in higher-order thinking. Over 
time, this results in weakened cognitive abilities and 
diminished enthusiasm for proactive exploration and 
problem-solving.

3.3 Emotional Deficiency
Although AI-based teaching tools can efficiently 
transmit knowledge, they lack genuine emotional 
interaction. Reduced face-to-face communication 
between teachers and students makes i t  more 
difficult for instructors to detect subtle emotional 
changes and provide timely encouragement and 
support. Meanwhile, students’ reliance on online 
communication decreases their opportunities for direct 
interaction and collaboration, making it harder to form 
meaningful interpersonal connections. Such emotional 
deficiency may cause students to feel isolated during 
the learning process, thereby reducing their motivation 
and engagement, and ultimately affecting both learning 
outcomes and their mental well-being.

4. Strategies for Reforming University 
M a t h e m a t i c s  Te a c h i n g  U n d e r  A I 
Empowerment
4.1 Building an Intelligent Teaching System
Constructing an intelligent teaching system is central 
to improving AI-empowered university mathematics 
instruction. By integrating intelligent teaching software, 
online learning platforms, and other digital resources, 
a unified instructional environment can be created. Big 
data analytics can be used to examine students’ learning 
behaviors and deliver personalized learning materials, 
such as targeted exercises for weak knowledge areas. 
AI-based tools can provide instant question-answering 
services, address students’ concerns in real time, and 
support dynamic updating and sharing of teaching 
resources. Through such an intelligent teaching system, 
traditional instructional limitations can be overcome, 

teaching efficiency enhanced, and a high-quality, more 
effective learning experience provided.

4.2 Reshaping the Role of Teachers
In the AI era, the role of mathematics teachers must be 
redefined. Teachers should balance their responsibilities 
in knowledge transmission and learning facilitation, 
guiding students to use AI tools to strengthen self-
directed learning and improve their problem-solving 
abilities. As instructional researchers, teachers need 
to explore new models and methods for integrating 
AI into mathematics education and enhance their 
overall professional competencies. Additionally, 
teachers must improve their technological literacy 
and master intelligent teaching tools. At the same 
time, they should emphasize emotional interaction, 
pay attention to students’ psychological states, and 
offer encouragement and support to compensate for 
the emotional gaps inherent in AI-based instruction. 
Reshaping the teacher’s role is essential for enhancing 
overall instructional capacity.

4.3 Improving the Evaluation System
A well-designed evaluation system is crucial for AI-
empowered mathematics education. A diversified 
evaluation framework should include multiple 
dimensions such as knowledge mastery, practical 
competence, and divergent thinking, incorporating 
classroom performance, homework quality, and 
learning outcomes. A balanced combination of 
formative and summative assessments should be 
implemented, utilizing AI to record students’ learning 
processes and provide timely feedback. Multiple 
evaluation approaches should be adopted to ensure 
comprehensiveness. Importantly, evaluation results 
should be effectively applied: teachers can adjust 
teaching strategies based on assessment data, while 
students can refine their learning methods accordingly. 
An improved evaluation system can effectively enhance 
learning motivation and promote better teaching and 
learning outcomes.

Conclusion
In the wave of AI empowerment, exploring new 
methods and models for mathematics instruction is of 
great significance. Despite the challenges involved, 
strategies such as developing intelligent teaching 
systems, reshaping the role of teachers, and refining 



The Journal of Education Insights 264 of 298

evaluation mechanisms offer clear directions for 
future progress. These reforms not only strengthen 
teachers’ professional competence but also cultivate 
new generations of talent equipped to meet the needs 
of the era. Moving forward, sustained and in-depth 
research is needed to ensure that AI continues to serve 
mathematics education effectively, opening broader 
avenues for students’ mathematical exploration and 
driving mathematics instruction toward new heights 
while contributing lasting intellectual impetus to 
societal development.
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