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This paper first analyses the current situation and existing problems in calculus teaching, the impact on calculus
teaching, and challenges and opportunities faced by calculus teaching in the era of artificial intelligence (AI), then
puts forward the contents, methods, and approaches of calculus teaching in the era of Al on this basis, and finally

finds out the points for needing attention and evaluation methods for calculus teaching in the era of Al

Keywords: calculus teaching, artificial intelligence, ideological and political education, teaching reform

Introduction

Artificial intelligence (Al) is the application of intelligent theories and methods, technologies, and
application systems to form a smart landscape, and intelligent behaviors, such as learning, reasoning, problem-
solving, and autonomous action demonstrated by computer programs. Ideological and political theories teaching
in all courses is a new idea, method, and model (Hao, 2021).

At present, the empowerment of Al is becoming new hotspot and focus in educational reform, and
ideological and political theories teaching in all courses has become the key, difficult point, hot spot, and focus
in educational reform. The development of Al is deeply rooted in the field of mathematics, with advanced
mathematics forming its solid theoretical foundation and driving its innovation and development. The traditional
teaching methods of calculus are no longer suitable for the requirements of the new era, and the implementation
of ideological and political theories teaching in all courses also requires the use of Al technology. Calculus plays
an important role in cultivating a rigorous scientific attitude and forming correct world view, outlook on life and
value; it also plays a crucial role in creating, transmitting, exchanging, and developing human culture, having
rich humanistic values and important educational functions. This paper actively explores a collaborative, efficient,
and personalized calculus teaching model supported by Al, providing guarantees for promoting students’
comprehensive and healthy development, in order to better cultivate outstanding talents that adapt to the era of
Al, and promote the growth and development of teachers.
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In domestic literature on college mathematics teaching supported by Al, J. H. Zhang and Y. Zhang (2024)
analysed the current situation of college mathematics teaching, clarified the necessity of teaching innovation, and
proposed some innovative strategies. Chen, Fan, and Zhao (2024) analysed the problems in college mathematics
teaching and the challenges brought by Al and constructed a “six aspects of community” teaching model. Dai et
al. (2024) analysed the current situation and challenges of college mathematics teaching and proposed a teaching
model that integrated generative Al technology. Huang (2023) explored the application path of Al technology in
the innovative development of mathematics teaching. Huang and Wang (2023) explored new spaces for the
development of teachers, students, and teaching resources in college mathematics teaching under the background
of AI. Wang (2020) found that the impact of augmented reality technology on learning in different fields of
mathematics varies, analysed the practical value of the technology in mathematics teaching, and proposed
research suggestions and prospects for augmented reality. In domestic literature on the construction of ideological
and political theories teaching in all courses in the colleges supported by Al, Xie, Qiu, Huang, and Zhang (2021)
directly addressed the problems in the construction of ideological and political theories teaching in all courses in
the colleges and proposed the design and methods of ideological and political theories teaching in all courses in
the era of Al. Cui (2025) analysed the teaching reform methods of integrating ideological and political education
into college teaching in the era of Al. In domestic literature on ideological and political theories teaching in
calculus, Kong (2020), Zhang, Jing, Li, and Wei (2020), Zhang, Wang, and Gao (2020), Shi, Feng, and Xing
(2020), Liu (2020), Li and Pei (2020), Zhu, Chen, and Si (2021), Liu, Li, and Dou (2024), Dong (2024), Lu, Shen,
and Feng (2024), and Hao (2020; 2021) analysed the difficulties and advantages, goals, positioning, necessity,
principles, content, strategies, methods, approaches, cases, precautions, reflections, and evaluations of
ideological and political theories teaching in calculus. At present, there is no literature available domestically or
internationally specifically on calculus teaching with support of Al and integration of ideological and political
education. For a long time, calculus teaching has focused on imparting theoretical knowledge, cultivating
thinking abilities, and improving application abilities, but the teaching effect is not very good, and the
effectiveness of integrating ideological and political education is not high enough. The application of Al in
calculus teaching also needs to be further explored. Overall, there is insufficient research on calculus teaching

with support of Al and integration of ideological and political education at home and abroad.

The Current Situation and Existing Problems in Calculus Teaching

After careful investigation, we will analyse the current situation and existing problems in calculus teaching.

Current teaching cannot meet the personalized needs of all students. Students often lack clear learning goals
and motivation to learn calculus, have an improper learning attitude, lack interest in learning, have low enthusiasm
and initiative in learning, have poor learning outcomes, and even develop a fear of difficulties. Students lack
systematic mathematical thinking and scientific learning methods, and have weak self-learning abilities.

The teaching contents of calculus cannot keep up with the pace of technological development in the era of
Al Some of the contents are outdated and single, which is difficult to meet the needs of social development and
students learning. Compared to elementary mathematics, calculus has more complex and abstract contents,
greater difficulty, and faster teaching progress. However, teaching resources are limited, and especially high-
quality personalized tutoring materials are scarce, which cannot provide sufficient support for every student.

Teachers often lack the ability to take into account the learning situation of all students, making it difficult
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to grasp the learning situation of each student in real time, adjust teaching strategies in a timely manner, and
provide targeted assistance. Some mathematics teachers have not fully realized that the integration of Al and
calculus teaching is not only the requirement for the development of Al, but also the requirement for the
development of calculus teaching. At present, the professional characteristics of students are often overlooked in
calculus teaching. In teaching, not only is a unified teaching syllabus used, but even the teaching progress needs
to be unified. In classroom teaching, teachers output unilaterally, students passively accept, and there is a lack of
personalized guidance and timely feedback for students. Communication is limited and interaction is inefficient
between teachers and students. The teaching methods of teachers are monotonous and the application of various
teaching methods is not ideal. Some teachers fail to take into account the coupling of calculus with other course
extensions. The contents they teach are not closely related to the students’ majors, and practical activities such
as application and exploration are missing, resulting in poor integration of students’ comprehensive knowledge
system and weak awareness and ability to apply calculus knowledge. Calculus class has a lot of contents and high
difficulty, but the class hours are limited, and teachers often find it difficult to pay attention to ideological and
political education. At present, the ideological and political idea of calculus course has not yet been transformed
into the conscious actions of all calculus teachers.

In the course evaluation of calculus, students are not divided by majors and are tested on the same test paper.
After the course ended, there was no evaluation of the students’ learning process and suggestions for future
learning. At present, most colleges have not done enough in the assessment, evaluation, and feedback of teaching
effectiveness, and have not been able to design scientific assessment methods, evaluation indicators, and feedback
systems.

In current calculus teaching, due to the limited class hours and abundant contents, teachers often do not
attach enough importance to the value guidance function of calculus, and their awareness of integrating
ideological and political education in calculus is not strong. The effectiveness of integrating ideological and
political education is also not high.

The Impact on Calculus Teaching, and Challenges and Opportunities
Faced by Calculus Teaching in the Era of Al

The Impact on Calculus Teaching in the Era of Al

Al has put forward new requirements for the teaching objectives of calculus. Driven by Al technology, the
demand for high-quality talents in society is becoming more urgent. Calculus teaching should not only impart
mathematical knowledge, but also cultivate students’ innovative ability, interdisciplinary thinking ability, and
the ability to solve complex problems. Al brings more efficient teaching methods and personalized services to
calculus teaching. Al can analyse students’ calculus level and ability based on their learning behavior and answer
situation, and then recommend personalized learning contents, resources, and plans for them, improving students’
learning efficiency. Online learning platforms, learning tools, intelligent teaching tools, virtual reality and
augmented reality technologies, adaptive learning systems, flipped and intelligent classrooms, and other new
technologies and tools have made calculus teaching more diverse and personalized, providing more accurate
teaching services for each student, stimulating their learning interest and motivation, and improving their learning
outcomes. Al promotes the sustainable development of calculus teaching. Al can automatically provide feedback

and suggestions to teachers based on learning behavior and understanding of knowledge points of students,
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helping teachers better adjust teaching strategies and methods, and improve teaching quality and efficiency. Al

can also provide richer resources and tools for calculus teaching.

Challenges Faced by Calculus Teaching in the Era of Al

The teaching contents of calculus are difficult to meet the needs of the era of Al. With the advent of the era
of Al, the demand for calculus teaching contents has undergone significant changes. Firstly, Al technology
involves a large amount of calculus knowledge, and calculus teaching contents should include the ideas and
methods of Al technology, cultivate students’ deep level logical thinking ability, and help students better
understand and apply Al. Secondly, the teaching contents of calculus should be integrated with other professional
courses to better leverage the fundamental role of mathematics. Again, calculus teaching contents should also
include more practical parts, allowing students to understand how to apply abstract theories to real life and
creatively apply mathematical tools to address new problems that arise in the era of Al The teaching methods of
calculus are difficult to meet the needs of students in the era of Al In the era of Al, deeply influenced by highly
prosperous digital technology, students’ autonomy has significantly improved, and they have become the learning
subjects who can independently choose learning contents, learning methods, and development directions in the
education process. Calculus teaching should not only provide teaching contents that meet the needs of students’
personal development, and cultivate students’ ability to choose appropriate learning contents in complex
knowledge, but also provide teaching methods that are suitable for students’ individual abilities, cultivate students’
ability to think, criticize, and innovate, focus on guiding students’ values, and shape students’ sound personalities.
The teaching evaluation of calculus is difficult to reflect the requirements of the era of Al. The assessment mainly
relying on regular homework and final exams cannot reflect students’ learning process and achievement of goal
requirements. The evaluation basis should also include learning motivation, learning engagement, and learning
retention. The evaluation indicators should focus on testing the mathematical literacy and ability level that are
more important for personal future development. The evaluation criteria should also meet the individual
development needs of students. The evaluation results should also include shortcomings and suggestions for
improvement in teaching and learning. The evaluation mechanism should form a normalized monitoring of
teaching quality, make timely teaching interventions, and continuously improve teaching quality. Al technology
is difficult to implement in calculus teaching. The technicality of Al is strong, and there are still many difficulties
in its implementation in calculus teaching.
Opportunities Faced by Calculus Teaching in the Era of Al

Al technology can be used to build intelligent student service systems, providing personalized, efficient,
comprehensive, and accurate services and support to students, improving learning efficiency and satisfaction. Al
technology can help teachers better collect, manage, and analyze large amounts of student and teaching data, and
better understand students’ needs and performance, thereby improving teaching quality and student satisfaction,
and enhancing the scientific and accurate nature of decision-making. Al technology can help teachers innovate
their teaching methods, evaluate their teaching quality and effectiveness, and improve teaching efficiency. Al
technology can provide personalized professional development support for teachers, including teaching feedback,
teaching resource recommendations, teaching method improvement suggestions, etc., helping teachers
continuously improve their teaching level.
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The Contents, Methods, and Approaches of Calculus Teaching in the
Era of Al

Based on the analysis of the first two parts, the contents, methods, and approaches of calculus teaching are
proposed in the era of Al

The teaching philosophy of calculus in the era of Al should shift from imparting mathematical knowledge
to cultivating abilities and guiding values. The teaching goal of calculus in the era of Al is to integrate knowledge,
abilities, thinking, literacy, emotions, and values into one, which is a personalized and diversified comprehensive
goal that adapts to personal development and social needs. Teachers can rely on intelligent evaluation and other
technologies to determine the teaching goal of calculus. Calculus teaching should focus on the needs of Al
technology and students’ personal development, emphasizing the mastery of basic knowledge and skills,
emphasizing the cultivation of practical application ability, mathematical core literacy, and critical and innovative
thinking. It should also shoulder the responsibility and mission of cultivating students’ exploration of the
unknown, pursuit of truth, and courage to climb scientific peaks. Al can accurately push a large amount of
contents (including rich cases) to teachers to explain ideological and political contents in calculus. In the era of
Al, calculus teaching should build the teaching contents that integrate mathematics and majors. In order to
efficiently learn and use mathematics well and cultivate innovative abilities, the teaching contents of calculus
should be organically integrated with professional disciplines. Calculus teaching should also incorporate the
teaching contents of Al thinking, better understand and utilize Al technology, and respond to the challenges of
the Al era. We can rely on technologies such as semantic networks and knowledge graphs to reconstruct the
teaching contents of calculus, and we can also enrich the teaching contents of calculus based on professional
characteristics, providing personalized teaching contents. In the design of course contents, teachers can combine
contemporary social hot issues to enable students to pay attention to social hot topics while learning calculus
knowledge, and enhance the timeliness and sense of reality of teaching contents, especially by using Al
technology to expand the breadth and depth of students’ thinking on hot issues. In the process of integrating
ideological and political education into calculus, Al can help develop ideological and political education plans
that are tailored to the characteristics of every student.

Teachers should use Al technology and tools to innovate calculus teaching methods, and to cultivate students’
potential innovative thinking and practical abilities. At present, the available Al technologies and tools include
big data analytics and machine learning technologies, online learning platforms, learning tools, intelligent
teaching tools, virtual reality and augmented reality technologies, adaptive learning systems, intelligent flipped
classrooms, etc. By utilizing big data and machine learning technologies, predictive analysis can be conducted
on students’ learning performance, identifying difficulties and problems as early as possible, taking timely
intervention measures, and improving students’ grades and graduation rates. Through online learning platforms,
teachers can integrate ideological and political contents into online courses, allowing students to learn anytime
and anywhere, encouraging students to think and communicate. Through learning tools, students can ask
questions, communicate and discuss in a timely manner. Intelligent teaching tools can provide personalized
teaching suggestions, contents, etc., through data analysis and machine learning. They can provide personalized
learning paths for students and intelligently recommend supplementary materials and discussion topics related to
ideological and political education based on students’ learning progress, understanding, etc., thereby enhancing the
pertinence and effectiveness of ideological and political education and improving learning efficiency. Virtual
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reality and augmented reality technologies can create a more vivid and immersive learning experience for
students, enabling them to explore calculus concepts and understand the contents of ideological and political
theories teaching in calculus in an intuitive and interactive way, and can also promote interdisciplinary and cross-
cultural learning exchanges, and expand teaching assistance channels. Adaptive learning systems can adjust
difficulty and contents according to students’ learning progress and abilities, achieving personalized teaching. The
intelligent flipped classrooms can transform traditional lecture based teaching into student-centered interactive
teaching, and deliver some teaching contents to students in advance through pre-recorded videos, interactive
discussions and online resources, and can also enhance students’ ability to search for some contents in a vast
amount of contents. In the classroom, teachers can use Al tools to analyse students’ learning data, discuss and
answer key issues related to ideological and political education in a targeted manner, and improve the interactivity
and participation of teaching. In addition, it is necessary to adopt ideological and political education methods that
are close to students’ lives, adapt to their personalities, hobbies, and growth characteristics, design the methods
based on new problems, new focuses, and new hotspots, and continuously improve the methods with the changes
of the times, society, and educational object.

Teachers should use Al technology and tools to innovate and broaden the teaching approaches of calculus.
In calculus teaching, Al can provide teaching resources, solve personalized problems, and promote the formation
of core mathematical literacy. Teachers should become facilitators of Al technology and leaders of student
learning, fully utilizing the advantages of Al technology to cultivate students’ critical thinking, innovative spirit,
teamwork ability, etc. Teachers should increase practical and applied training by introducing virtual laboratories
and simulation software, allowing students to intuitively perceive abstract concepts and theorems in calculus,
personally experience the practical application of calculus knowledge, and stimulate students’ learning

enthusiasm.

The Matters Needing Attention of Calculus Teaching in the Era of AI

Based on the research in the first three sections, the following two aspects of matters needing attention of
calculus teaching in the era of Al are found.

In the Era of Al Teachers Should Attach Importance to Technical Training, Master AI Technology, and
Apply It to Calculus Teaching, While Also Paying Attention to Educational Ethics and Privacy
Protection

Teachers should actively participate in relevant training, lectures, and seminars to understand the basic
principles, application scenarios, and development trends of Al technology, including machine learning,
natural language processing, data analysis, and other related knowledge. Teachers should master how to use
Al technology to optimize the teaching design and evaluation methods of calculus by learning the usage
methods of intelligent teaching platforms and developing personalized teaching tools. Teachers should
participate in the Al learning community established by the colleges, obtain relevant resources and cases,
engage in mutual learning and communication, and promote the application and promotion of Al in
education. Teachers should understand the ethical issues and privacy protection principles of Al in education,
participate in relevant ethical training and policy promotion, and avoid the abuse of personal data and
infringement of student rights.
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In the Era of Al the Following Five Points Should Be Paid Attention to in Integrating Ideological and
Political Education Into Calculus

Teachers should follow the laws of ideological and political education work, impart knowledge and educate
people, and the growth of students, grasp the scale and timing of ideological and political education, and improve
the attraction and acceptance of ideological and political theories teaching in calculus.

Teachers should pay attention to the organic combination of theoretical and practical aspects, knowledge
and ideological aspects, academic and interesting aspects of ideological and political education contents, start
from the social hotspots and growth difficulties that students are concerned about, and inspire students to think
deeply.

The methods of ideological and political education should be continuously improved with the changes of
the times, social development, and the changes of educational subjects, and should be close to the reality of
students and meet their needs.

Teachers should continuously improve their ideological and political cultivation and educational level, teach
by example rather than preaching, and fully exert emotional effects.

Teaching reflection should be conducted after calculus course through various means, such as
communication, observation, recording, transposition, and so on. Teachers need to reflect on both successes and
shortcomings, as well as on the questions and suggestions raised by students.

The Evaluation Methods of Calculus Teaching in the Era of Al

Teachers can use Al technology to record and collect data from the entire teaching process, and conduct
regular and comprehensive teaching evaluation. Teachers can construct diversified evaluation indicators covering
knowledge level, ability cultivation, and mathematical thinking to enhance the scientificity of evaluation;
Teachers can collect students’ learning process data and comprehensive requirements for future development to
promote personalization of evaluation; Teachers can also comprehensively analyse the evaluation results,
eliminate potential uncertainties in intelligent evaluation and risks in education orientation, and make timely and
accurate teaching interventions and guidance to ensure the effectiveness of evaluation.

Al tools are utilized to monitor students’ learning status and feedback in real-time, analyse learning data,
provide timely teaching suggestions, help teachers optimize teaching strategies, make data-driven teaching
decisions, and improve teaching effectiveness. By analysing online discussions, assignments, and tests of students,
Al is used to identify weak links in students’ ideological and political theories teaching in calculus, and provide

timely supplementary materials or adjust teaching priorities.
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