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Abstract: Against the backdrop of deep integration between the digital economy and educational digitalization strategies, Al
technology has emerged as the core driving force for transforming graduate education from "scale expansion" to "quality
enhancement". Based on policy orientations such as the 2024 "Degree Law" and the "Digital Action Plan for Graduate
Education (2024-2026)", this paper systematically analyzes pathways and mechanisms for Al-enabled high-quality
development in graduate education through six dimensions: restructuring the entire training process, innovating curricula and
teaching materials, empowering research innovation, optimizing evaluation systems, addressing challenges, and future trends.
The study demonstrates that Al technology effectively resolves practical issues in graduate education— including resource
imbalances, homogenized training, and low research efficiency —by establishing closed-loop quality management systems,
achieving "integration of curriculum, teaching materials, and research", enhancing research innovation efficiency, and
promoting educational equity. Simultaneously, it highlights the need to strengthen data security management, standardize
academic ethics, and improve faculty digital literacy to build a balanced educational ecosystem that equally emphasizes
technological empowerment and humanistic care. Looking ahead, the integration of Al and graduate education will evolve into
"ecological restructuring", forming a new paradigm of personalized, intelligent, and lifelong education to support the
cultivation of high-level innovative talents.
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With the continuous expansion of China's postgraduate education, the proportion of professional master's degree
admissions reached 58% in 2024 (source: Ministry of Education), with multiple universities demonstrating a trend of
"graduate-level" development. However, China's postgraduate education still faces multiple challenges: the number of
enrolled postgraduates per 1,000 people is approximately 2.6 (based on 2023 data), significantly lower than European and
American levels. Issues such as outdated curricula, disconnection between research and teaching, and insufficient
personalized training have become prominent. The growing awareness of student rights and inadequate matching of
institutional service capabilities have intensified tensions. The 2024 implementation of the "Degree Law" explicitly requires
"establishing a degree quality assurance mechanism and strengthening whole-process management”" in Chapter IV, while
proposing "promoting smart courses and Al empowerment” to guide the digital transformation of postgraduate education.
The Ministry of Education's "Digital Action Plan for Postgraduate Education (2024-2026)" further emphasizes the deep
integration of Al throughout postgraduate training processes, demanding the construction of a digital and intelligent training
ecosystem. Against this backdrop, exploring Al-powered pathways for high-quality postgraduate education development has
become a critical task to address policy requirements and overcome practical challenges.

1 Relevant policies and practical background

1.1 Policy Evolution: The Policy Framework for AI-Enabled Graduate Education

China has established a comprehensive policy framework centered on the Academic Degrees Law, supported by the
Digital Action Plan for Graduate Education (2024-2026) and the Strategic Action Plan for Educational Digitalization,

supplemented by various specialized guidelines. The policy system focuses on four core objectives: "holistic quality
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management,"  "digital resource sharing," "enhancing research capabilities," and "educational equity." It explicitly
requires the use of Al technology to optimize training processes, innovate teaching models, and strengthen quality

monitoring, providing clear policy guidance for the digital transformation of graduate education.

1.2 Real challenges: Bottlenecks in the high-quality development of postgraduate education

1.2.1 Contradiction between scale and quality

The contradiction between the rapid expansion of postgraduate education scale and the lack of high-quality education
resources has become prominent. Some universities have problems such as insufficient guidance energy of tutors and
homogeneity of curriculum resources, which affect the quality of training.
1.2.2 Disconnect between training and demand

Under the traditional training mode, the curriculum and teaching materials lag behind the research frontier and industry
needs, and there is a gap between the graduate students' research ability, practical ability and social needs.
1.2.3 The imbalance between fairness and efficiency

There is a significant gap in educational resources between different regions and universities. It is difficult for graduate
students in remote areas to access high-quality courses and research resources, and educational equity needs to be further

guaranteed.
2 Al-driven Reengineering: A Practical Approach to Graduate Education Reform

2.1 Enrollment: Al-powered innovation in enrollment models and service upgrades

The "Guidelines on Further Improving Graduate Enrollment Work" proposes "exploring diversified models such as
university-enterprise joint enrollment and project-oriented enrollment." Al enrollment officers utilize large model training to
provide 24/7 intelligent responses for policy consultations and process inquiries, enhancing enrollment service efficiency.
Beijing University of Aeronautics and Astronautics piloted the "project-based enrollment” model for its acronautical science
and technology program, collaborating with aerospace enterprises like China Aerospace Science and Technology
Corporation to cultivate outstanding engineers. In 2024, nine related courses were selected as featured high-quality courses
for engineering master's and doctoral programs by the Ministry of Industry and Information Technology, achieving "precise
alignment between enrollment and research needs." Yiwu Institute of Technology partnered with 23 enterprises to launch a
"project-based enrollment”" initiative, with 98.7% of 2024 graduates securing employment, 65% remaining at partner
companies, demonstrating the implementation of "industry-education integration and collaborative talent development"

policy requirements.

2.2 Training Phase: Al-driven Personalized Training and Process Monitoring

2.2.1 Pre-learning System: Bridging Knowledge Gaps

To address knowledge gaps among cross-disciplinary graduate students, the "Digital Action Plan for Graduate
Education (2024-2026)" requires establishing a "pre-learning knowledge supplementation system". Tsinghua University has
developed a customized pre-learning package for students transferring to Computer Science and Technology, comprising six
core courses. The system uses Al-powered question banks to monitor learning progress in real-time and delivers
personalized resources. Pilot data shows participating students achieved an average 15% improvement in first-semester
course grades and reduced their research entry time by 2-3 months [
2.2.2 Al Mentor: 24/7 Research Support

The peak period for postgraduate studies nationwide occurs at 2:00 AM. Fudan University has developed the WisPaper
Al literature analysis tool, leveraging its CFFF interdisciplinary research platform in collaboration with Alibaba Cloud, to
provide comprehensive services including literature screening, idea organization, and computational support. Medical
postgraduate students at the university have conducted Parkinson's disease-related research using this platform, with their
findings published in a Nature sub-journal [,
2.2.3 Dynamic quality monitoring: enabling precise intervention

Zhejiang University employs a full-process management platform to track graduate students' academic progress and
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research development in real time, generating dynamic quality assessment reports. For 12 students in a specific discipline
with delayed research progress, the Al system identified insufficient literature review and improper experimental methods as
key factors. Through customized support programs, all students achieved their research milestones within six months, with

three successfully securing university-level research grants 3,

3 Al-powered curriculum innovation and the development of integrated teaching-research
materials.

3.1 Dynamic digital teaching materials: breaking the dilemma of traditional teaching materials

The "Digital Action Plan for Graduate Education (2024-2026)" proposes to "develop Al-powered teaching materials
with dynamic updates and strong interactivity." The "Economic Dynamics Digital Textbook," jointly developed by Peking
University and Higher Education Press, uses Al algorithms to capture cutting-edge research and policy data in real time,
automatically updates case studies and exercises, and incorporates interactive modules like voice prompts and data modeling.

Currently piloted in over 20 universities, it has achieved 92% teacher satisfaction.

3.2 Cross-school curriculum alliance: Optimizing resource allocation

The "Digital Education Strategy Action Plan" emphasizes "promoting cross-regional and cross-institutional sharing of
quality resources." Ten universities including Tsinghua University, Peking University, and Nanjing University have formed
the "Al Cross-Institutional Course Alliance," developing a "cross-institutional live-streaming + Al tutoring" model. In
2024,86 cross-institutional courses covering 12 academic disciplines will be launched, engaging 12,000 students and

achieving mutual credit recognition with balanced resource allocation.

3.3 Research-driven Teaching: Realizing "Learning as Research"

The "Opinions on Deepening the Reform of Graduate Education" requires "transforming research projects into
teaching resources." Harbin Institute of Technology has introduced a course titled "Industrial Intelligent Algorithm Practice"
in its artificial intelligence program, integrating real-time enterprise data. Three algorithm models designed by students were
adopted by enterprises, with one applied to a satellite attitude control system, improving control accuracy by 8%. China
University of Science and Technology has converted the national-level "Quantum Information Science" project into a course,
simulating experimental scenarios through an Al simulation platform. Students join research teams directly after completing

the course, achieving "seamless integration of learning and research" I,
4 Mechanisms and Case Studies of AlI-empowered Innovation in Graduate Research

4.1 Literature processing: Improving the efficiency of scientific research preparation

The "AlI Literature Analysis System" developed by the University of Chinese Academy of Sciences integrates over 20
core databases, supporting multilingual translation, extraction of key viewpoints, and mapping of research hotspots.
Graduate students in chemistry at the university have reduced literature screening time from 3-4 days to just 2 hours using
this system. A pilot program at a university demonstrates that Al tools have boosted literature processing efficiency for
graduate students by 70%, saved 3-4 months in research preparation time, and increased acceptance rates for papers in core

journals by 28%.

4.2 Experimental and Research Design: Cost and Risk Reduction

4.2.1 Science and Engineering: Al Simulation and Optimization Experiment

The "AI Mechanical Engineering Simulation Platform" of Shanghai Jiao Tong University can simulate extreme
experimental conditions. Mechanical engineering graduate students can select the optimal design scheme through the
platform, reducing the number of physical experiments by 60%, reducing the cost by 45%, and increasing the success rate
from 35% to 82%°1.
4.2.2 Humanities and Social Sciences: Expanding Perspectives with Al Data Mining

Wuhan University's Al Social Research Platform integrates multi-source data to support text sentiment analysis and
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social network analysis. Graduate students used the platform to analyze government data and social media feedback from

100 communities, identifying typical governance models. The findings were adopted by local governments (¢,

4.3 Thesis Writing and Academic Standards: Cultivating Rigorous Academic Thinking

Nanjing University's "Al Academic Writing Assistant" analyzes the logical structure and language expression of theses,
provides grammar correction and plagiarism alerts, and automatically generates standardized reference formats. Graduate
students from the university's School of Literature used this tool to correct over 30 errors and refine their logical frameworks,
resulting in a thesis awarded the "University-Level Outstanding Master's Thesis" honor. The tool also features academic
integrity guidance, offering pop-up reminders to help avoid plagiarism risks while balancing academic standards with

independent innovation.
5 Al innovation evaluation system and the realization of educational equity

5.1 Multi-dimensional evaluation system: Breaking the single evaluation orientation

The "General Plan for Deepening Educational Evaluation Reform in the New Era" emphasizes "process-oriented and
comprehensive evaluation." Sun Yat-sen University's "Graduate Comprehensive Competence Evaluation Platform"
integrates 23 indicators across five dimensions, generating a "three-dimensional research capability profile" through Al
algorithms. During the 2023 recommendation-exemption admission process, the university identified one student with
outstanding research performance through this platform. After admission, the student published two SCl-indexed papers,

demonstrating the scientific validity of the diversified evaluation system (7],

5.2 Precise employment matching: improving the fit between people and jobs

The "Digital Action Plan for Graduate Education (2024-2026)" proposes to "establish an Al-powered career matching
platform." Developed by East China Normal University, this platform uses natural language processing technology to
extract keywords from resumes and intelligently match them with corporate needs. The 2024 graduates achieved an 89%
job-major match rate, a 22% improvement over traditional methods, while boosting corporate recruitment efficiency by
60%.

5.3 Education equity: narrowing the resource gap

5.3.1 Equity at the regional and inter-school levels

A university in western China has joined the Al Education Resource Sharing Alliance, connecting top university
courses and Al tutor services. After two years of pilot, the number of core journal papers published has more than doubled,
the number of research project applications has increased by more than 80%, and the employment rate has increased by
18%.
5.3.2 Special Group Protection

Shandong University has equipped visually impaired graduate students with an "Al intelligent reading assistant" that
supports text-to-speech and keyword annotation. Five visually impaired graduate students have completed their studies and
published papers with the help of the tool, fulfilling the requirement of "guaranteeing the equal right to education for special

groups" in the Regulations on Education of Persons with Disabilities 1.
6 Challenges and Strategies for Al-enabled Graduate Education

6.1 Data Security and Privacy Protection: Establishing a Compliance Management System

The Data Security Law of the People's Republic of China and the Personal Information Protection Law impose clear
requirements on educational data security. Peking University has formulated the "Al Platform Data Security Management
Measures for Graduate Education," implementing encryption, data anonymization, and real-time monitoring to ensure data
security. The university also conducts regular security inspections and risk assessments, while establishing an emergency

response mechanism.
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6.2 Academic Ethics: Define the boundaries of Al tool usage

The "Guidelines on Strengthening Academic Ethics in Higher Education in the New Era" mandates "defining
boundaries for Al usage in academic research" [3%l. Tsinghua University has introduced a course titled "Academic Ethics in
the Al Era" and developed an Al-powered academic integrity detection system, which has been fully implemented in thesis
proposal submissions and mid-term evaluations. In 2023, the system identified three cases of Al-assisted plagiarism, all of

which were strictly addressed to reinforce the system's deterrent effect.

6.3 Teachers' digital literacy: Strengthening capacity building training
The industry standard "Teacher Digital Literacy" (JY/T 0612-2023) specifies that university faculty must possess

competencies in Al-powered educational applications, digital resource development, and digital instructional design. In
response, China's Ministry of Education launched the "AlI Literacy Enhancement Program for Graduate Supervisors," while
Zhejiang University introduced specialized training courses adopting a "theory-practice-case study" approach. By 2024,
over 120,000 teachers nationwide had participated in digital literacy training, with 90% demonstrating proficiency in using

Al tools for teaching and research guidance.
7 Future Trends

7.1 Cultivation Objective: Developing core competencies that AI cannot replace

The policy consistently emphasizes the cultivation of high-level innovative talents and interdisciplinary professionals.
In the future, graduate education will focus on core competencies such as original thinking, cross-disciplinary collaboration,
and complex problem-solving. Tsinghua University plans to establish an 'AI+X' interdisciplinary training program to

achieve deep integration of Al technology with multiple disciplines.

7.2 Education mode: Towards personalization and lifelong learning

"Al-enhanced blended learning" and "Al-driven project-based learning" will become mainstream approaches, enabling
students to design personalized study plans and engage in cross-regional research collaborations. Al will facilitate the
development of lifelong learning systems, allowing postgraduates to access cutting-edge resources through the platform

after graduation, achieving "lifelong learning and uninterrupted research."

7.3 Industry collaboration: Deepening the integration of industry, university, research and application

Universities, enterprises, and research institutions will establish a closed-loop system integrating talent development,
scientific innovation, and technology transfer through an AI platform. The Chinese Academy of Sciences plans to
collaborate with universities to build an 'Al Research Collaboration Platform," enabling equipment sharing, data
interoperability, and joint talent cultivation, thereby promoting deep integration of industry, academia, research, and

application.

8 Conclusion

Al technology has injected powerful momentum into the high-quality development of graduate education. By
restructuring the entire training process, innovating curricula and teaching materials, empowering scientific research
innovation, and optimizing evaluation systems, it effectively resolves multiple contradictions such as scale versus quality,
training versus demand, and fairness versus efficiency, precisely aligning with national policy requirements. Meanwhile, it is
essential to strengthen data security, standardize academic ethics, enhance teachers' digital literacy, prevent risks in
technology application, and build a healthy educational ecosystem. In the future, the integration of Al and graduate
education will evolve from "tool empowerment” to "ecosystem restructuring," forming a new educational paradigm
characterized by personalization, intelligence, and lifelong learning. This will make greater contributions to cultivating more

high-level innovative talents and serving national strategic needs as well as socioeconomic development.
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