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  Abstract 
Information technology develops fast. Generative AI is now used in educational 
scenarios, and it can help transform traditional teaching models into intelligent 
systems. Traditional education has long faced practical challenges such as heavy 
workload for teachers in lesson preparation, lagging diagnosis of student situa-
tions, great difficulty in visualizing abstract knowledge, and difficulties in imple-
menting differentiated teaching. However, generative AI, with its technical capa-
bilities in text generation, image animation creation, and big data-based student 
situation analysis, provides a new solution to address the bottlenecks in educa-
tional development. Now, generative AI has shown clear benefits in improving 
teaching and learning efficiency. But in practical use, some problems still exist. 
The tool use is shallow, and the protection system for data security of teachers and 
students is inadequate. In this study, we systematically explore the three core aux-
iliary functions of generative AI in university teaching, namely dynamic monitor-
ing of students’ learning status, automatic generation of teaching courseware, and 
intelligent creation of subject-specific teaching videos and animations. It also 
demonstrates the teaching empowerment value of AI large models by addressing 
the practical difficulties of traditional teaching. Based on this, it objectively exam-
ines the advantages and shortcomings of current AI education applications, sum-
marizes the practical logic of human-machine collaborative teaching, and makes 
development prospects for the long-term transformation and upgrading of tradi-
tional education driven by generative AI from three dimensions: deep integration 
of courses, cultivation of teachers’ digital literacy, and establishment of a smart 
teaching system. The aim is to provide theoretical references and practical ideas 
for the construction of smart education in universities and the digital reform of 
education. 
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1. The Current Development Status of Generative AI in the Field of Education 

As information technology advances, generative AI has entered the education sector. We use technologies such as 
multi-modal generation and big data analysis, it can help improve traditional education. As these technologies be-
come mature, generative AI is used in many teaching scenarios in universities, including lesson planning, classroom 
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teaching, and also management after class. It can autonomously produce various teaching content and has become 
a core tool for the digital transformation of education (Ling & Fan, 2026). Although AI teaching applications have 
been widely adopted in domestic universities, because of technology adaptation, institutional norms, and also teach-
ers’ capability, there are still some shortcomings in overall application. 

1.1 Core Advantages of Generative AI in the Field of Education 

From the perspective of teaching, generative AI can handle a large amount of repetitive lesson preparation work, 
and we note that it completes basic tasks like question compilation and collection of teaching materials, which 
means teachers can save time on non-core work and can put more energy into classroom interaction and value 
guidance. From the perspective of learning, generative AI provides tutoring at any time, and it can decompose 
knowledge and expand practice training, which breaks traditional classroom limitations of fixed time and location 
while providing students with autonomous learning channels that are fragmented. Generative AI connects the entire 
teaching chain from pre-class preparation, in-class teaching, and post-class consolidation. This improves overall 
teaching efficiency of universities. Also, it can reduce pressures from insufficient teachers and a shortage of per-
sonalized resources. In fact, generative AI tools have restructured the resource supply model of teaching and learn-
ing, effectively compensating for the limitations of traditional education’s standardized and unified teaching (Zhu 
& Yang, 2023). 

1.2 Key Shortcomings in the Current Implementation of AI Education 

In fact, generative AI tools do not have deep application in teaching. Currently, most university teachers and students 
can only use AI as a simple text generation and exercise search tool. They stay at a superficial level of using basic 
materials, and we can see that they do not conduct in-depth customized development based on professional training 
plans, course key points, students’ cognitive patterns, and actual needs. AI tools are disconnected from various 
professional course systems, lacking systematic integration mechanisms, and thus cannot use the core technical 
values of multi-modal generation and big data analysis (Wu et al., 2026). 

2. Core Pain Points of Traditional University Teaching and the Advantages of AI Large Model 
Teaching Assistance Adaptation 

2.1 Multiple Teaching Difficulties Faced by University Teachers Under the Traditional Teaching Model 

(1) Traditional assessment of student learning uses manual marking and stage tests, which means statistics work 
takes a long time, and we can only get an overall understanding of the class learning situation, so it is hard to know 
the detailed performance of every single student. Also, we can hardly identify individual students’ knowledge weak-
nesses and give targeted tutoring, and teachers usually judge based on subjective experience. In fact, quantitative 
data is lacking, and in large classes we can hardly implement true individualized teaching. 
(2) University teachers have many tasks. They need to do teaching and research. At the same time, student manage-
ment work should be handled. Traditional courseware production is complex because it needs material collection 
and format organization, and there is repetitive mechanical work which can cost much time and energy. In fact, 
making courseware for one chapter can take 3 to 5 hours, and this occupies time for teaching design and also re-
search activities, so in principle it can increase lesson preparation burden. 
(3) Traditional visual teaching faces many challenges. For example, in science and engineering, physics and chem-
istry experiments require expensive equipment, carry safety risks, have long cycles, and are difficult to replicate in 
the classroom. In humanities and social sciences, historical scenes and literary conceptions are abstract, and when 
we use text and static images for teaching, it is hard for students to establish a concrete understanding of the 
knowledge points, so teaching effectiveness is poor and students lose interest. Also, it is worth noting that there are 
limited ways to obtain traditional teaching materials, and it is hard for teachers to create animations and experimental 
videos. Visual teaching resources have been in short supply for a long time. 
(4) Large-scale group teaching in universities can conflict with personalized education. Students have different 
foundations and learning abilities, and uniform teaching content is hard to accommodate these individual differences, 
which leads to a two-tiered division where top students have sufficient learning capacity while those struggling fall 
behind. Traditional teaching lacks a stratified training system and a personalized exercise push mechanism. It is 
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worth noting that it is hard to balance collective teaching and precise tutoring needs. So individualized teaching is 
difficult to implement. 

2.2 The Adaptability Advantage of AI Large Models in Assisting University Teaching 

Generative AI large models use multi-modal generation, big data analysis, intelligent deduction, and other technol-
ogies, and in principle they can help solve the difficult problems existing in traditional teaching methods which 
have been used for many years in universities and colleges with large student numbers. First, they can collect student 
data and generate personalized diagnostic reports, and this helps differentiated teaching. Also, they can organize 
and create course materials, so the repetitive work of teachers in lesson preparation is reduced. Then, they can 
present abstract knowledge and dangerous experiments, as well as historical scenes, and this makes the teaching of 
difficult points easier. Next, we can build a human-machine collaborative classroom where AI is responsible for 
knowledge presentation and exercise practice while teachers focus on supporting thinking and guiding values, plus 
emotional communication, so this balances large-scale teaching and personalized education and can improve the 
quality of university teaching. It is worth noting that human-machine collaborative teaching does not replace teach-
ers with AI, and in fact it changes the AI-based three-party teaching system where technology takes on standardized 
tasks, and teachers grasp the core of education. This is the main logic of how generative AI can empower educational 
transformation. 

3. Core Function System of AI Large Model Enabling Teaching 

3.1 Intelligent Monitoring of Students’ Learning Status and Precise Detection of Weak Knowledge 
Points 

The AI large-scale model can connect to different teaching platforms, and it can collect multi-dimensional learning 
data, including students’ answers, wrong questions, classroom interactions, and test scores, which means we can 
get full information about the learning process. Through algorithm analysis, the system can distinguish common 
knowledge weaknesses and individual weaknesses, and it outputs visualized learning intelligence tables. For classes, 
the system summarizes missed questions and chapter mastery situations, which can provide a basis for teachers to 
optimize their teaching. For individual students, it can identify weaknesses and push relevant exercises and micro-
lessons (Lu et al., 2023), so we can achieve personalized remediation. It is worth noting that this AI learning situa-
tion monitoring system can avoid the problems of traditional manual statistics, which are lagging and have low 
accuracy. It tracks learning situations throughout the process, and teaching is promoted from experience-based 
judgment to data-driven methods (Li et al., 2026). It is an important technical support for implementing individual-
ized teaching and differentiated teaching. 

3.2 Intelligent Generation of Teaching Courseware, Reducing the Burden of Teachers’ Entire Lesson 
Preparation Process 

Generative AI can create teaching courseware based on course information and key teaching points, and it can also 
consider the level of the learners. Basic versions can complete layout and illustration, and they organize knowledge 
frameworks, fill content, and add exercises, while advanced versions can customize styles and add interactive ques-
tions. Also, supplementary materials and case studies from the industry can be included, and this can meet teaching 
needs of all grade levels. Traditional manual production takes several hours, but AI can generate the initial draft in 
just a few minutes, which reduces mechanical tasks such as material collection and layout organization. Teachers 
only need to make minor adjustments and optimizations, effectively freeing up their preparation time, shifting their 
focus from courseware creation to the refinement of classroom teaching design, and improving the quality of lesson 
preparation. Additionally, AI courseware can be updated in real time with the latest content. It addresses the draw-
backs of traditional courseware. In fact, traditional courseware has single materials, and the content is lagging (Pang, 
2026). 

3.3 Intelligent Production of AI Videos and Animations, Enabling the Visualization of Multi-disciplinary 
Teaching Content 

Multi-modal generative AI can create animations and digital scenes. It is suitable for teaching in various subjects 
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including science, technology, engineering, and mathematics. In fact, in science and technology fields, we generate 
simulation animations for mechanics, chemical engineering, mechanical engineering, and biology, which address 
issues such as equipment shortage and high-risk experiments, and in principle it avoids long cycles. So, the short-
comings of high-end experimental operations are compensated, and teaching costs are reduced. It helps students 
understand abstract principles, and in humanities and social sciences, we recreate historical and literary scenes based 
on historical texts, so the textual content becomes more concrete and the classroom immersion is enhanced. Also, 
AI supports video editing, annotation, slow-motion playback, and other functions. It helps teachers extract materials 
and integrate them into courseware. The visual teaching resources are enriched. 

4. Future Development Outlook 

(1) We propose that universities customize AI teaching models for specific disciplines based on the training goals 
of each major, and they can prepare professional learning scenario templates, courseware materials, simulation ex-
periment resources, and other related tools. This will break down the barriers between general AI and professional 
teaching and achieve the regular application of AI in all courses. At the same time, special training for teachers’ 
digital skills can be organized to enhance their ability in AI secondary development and creation and fill the gap in 
teachers’ digital literacy, which is expected to support the implementation of the intelligent teaching system. 
(2) Teachers and students can divide tasks based on AI and establish a collaborative education model. AI handles 
repetitive tasks with fixed patterns. Teachers can focus on stimulating thinking and shaping values, and they should 
provide psychological care. It is worth noting that, based on learning scenarios data, we can build a stratified teach-
ing system. This can solve the problem of missing individual education in large-class teaching. By the fixed process 
of “AI learning situation diagnosis - teacher precise teaching - AI after-class personalized consolidation”, large-
scale teaching and stratified tutoring can be balanced (Zhao, 2026). 
(3) We integrate AI modules such as learning situation analysis, courseware production, simulation animations, and 
other functions, and we use these to build a one-stop platform for intelligent teaching that can handle the full teach-
ing process covering pre-class preparation, in-class activities, after-class review, and other stages. It can connect the 
data throughout these stages so the information flow is continuous. This breaks down the data silos between different 
AI tools, and we build a new teaching model. In this model, teachers lead the process, and AI provides assistance 
with data support. It is worth noting that this can help generative AI play a better role in educational reform. 

5. Conclusion 

In this study, we examine generative AI large models, and we find that they have three core functions for teaching, 
which include intelligent learning situation monitoring and automatic courseware generation, and at the same time 
they can create multi-modal teaching audio and video. These models can address some pain points in traditional 
university teaching, and it is worth noting that learning situation diagnosis has low efficiency and the preparation 
burden is heavy. Also, it is hard to teach abstract knowledge, and personalized teaching cannot be implemented 
easily. This can improve the efficiency of teachers’ preparation, and students’ autonomous learning is expected to 
be better; in fact, it lays a technical foundation for the human-machine collaborative intelligent teaching model. 

Now, generative AI still has some limitations in the field of education. Most teachers and students can use it only 
for basic materials. This makes it hard to combine with professional courses in a deep way, and the performance is 
not fully used. Also, AI is just an auxiliary tool for teaching. It can hardly replace teachers for value guidance and 
emotional education. In fact, education reform should follow the principle of AI empowerment and the teacher-led 
approach, and we need to define the division of labor between humans and machines clearly because we should 
avoid the situation where technology alienates education (Zhu, 2026). 

References 
Li, Q., Qian, Q., & Hu, K. (2026). Exploring the model of artificial intelligence empowering the cultivation of top-notch innovative 

talents in higher education. Journal of Yuzhang Normal University, 1-6.  
https://link.cnki.net/urlid/36.1351.G4.20260701.1058.006 

Ling, Q., & Fan, J. Y. (2026). Application pathways and adaptive strategies of generative artificial intelligence in higher education. 
Higher Education Review, 1-15. Advance online publication. https://link.cnki.net/urlid/CN.20260617.1644.002 



Yuwei Su, Siyu Chen, Zhifeng Wu, Tao Peng 
 

 

DOI: 10.26855/er.2026.05.009 319 The Educational Review, USA 

 

Lu, Y., Yu, J. L., Chen, P. H., et al. (2023). Educational applications and prospects of generative artificial intelligence: Taking the 
ChatGPT system as an example. Chinese Journal of Distance Education, 43(4), 24-31+51. 

Pang, M. (2026). A study on the path to enhancing university teachers’ intelligent education literacy in the AIGC era. Journal of 
Jiamusi Vocational Institute, 42(6), 158-160. 

Wu, J. Q., Dai, X. J., Wu, F. Y., et al. (2026). Application scenarios, practical challenges, and advancement pathways of generative 
artificial intelligence empowering science education. Forum on Contemporary Education, (3), 9-17. 

Zhao, H. M. (2026). The application of artificial intelligence in higher education: Opportunities, challenges, and the future. Shaanxi 
Education (Higher Education), (7), 1. https://doi.org/10.16773/j.cnki.1002-2058.2026.07.001 

Zhu, L. (2026). Special planning report on “systematic implementation of artificial intelligence in education.” Journal of Heilongjiang 
Institute of Teacher Development, 45(8), 159. 

Zhu, Y. X., & Yang, F. (2023). ChatGPT/generative artificial intelligence and educational innovation: Opportunities, challenges, and 
the future. Journal of East China Normal University (Educational Sciences), 41(7), 1-14. 


