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Abstract: This paper examines the integration and application of artificial intelligence (Al) in open education, analyzing
policy support, technological innovation, and demand-driven opportunities. It clarifies the pedagogical connotations and
essence of "Al + education." After a thorough review of current integration efforts, the study identifies key challenges:
limited human—machine collaborative teaching, insufficient deep understanding of learning resources, teachers' adaptive
difficulties, and risks to data security and privacy. Looking forward, the paper insists that technology must serve teaching
and learning, uphold the fundamental nature of education, foster a holistic development mindset, and accurately
recognize Al's objective attributes. On the path of integration, we should embrace opportunities while prudently
addressing challenges, anticipating a new chapter in education jointly written by Al technology and open education.
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1. Introduction

With the rapid advance of Al, the technology has become a key engine of the new round of scientific and
technological revolution, demonstrating vast potential especially in education. Leveraging its high-efficiency in
information transmission, computation and analysis, artificial intelligence is playing an increasingly vital role in teaching
and learning reform. Chinese policies such as the Ten-Year Development Plan for Educational Informatization
(2011-2020) " and the Action Plan for Artificial Intelligence Innovation in Higher Education have set a clear course for
using Al to innovate pedagogical methods and talent-training models, aiming to build a new education system that
features intelligent and interactive learning [?1.

As Al applications proliferate across the educational landscape, they create unprecedented opportunities for open
education. Known for its flexibility and inclusiveness, open education is now further enhanced by Al, resulting in
improved instructional effectiveness and learning experiences. This paper explores how Al can empower open education
and drive the innovative evolution of educational models.

2.0pportunities for the Integrated Development of Al Technology and Open-Education
Teaching

2.1 The continued evolution of Al is destined to become deeply embedded in every phase of
education.

Policy support is the key driver empowering Al technology in education. In recent years, documents ranging from
the State Council's New Generation Artificial Intelligence Development Plan to UNESCO communiqués and the
Ministry of Education 2022 Work Priorities have all designated the use of intelligent technologies to accelerate
educational reform and build a new education system as a strategic direction [*l. These policies provide both macro-level

guidance and solid safeguards for Al applications in education, while also fostering deep integration among technology,
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education, and industry. Enabled by this policy framework, Al is now embedded in every segment of education—
instructional design, delivery, administration—enhancing teaching quality and learning outcomes and laying a robust
foundation for cultivating high-caliber talent. The specific contents and objectives of relevant policies and initiatives are
as follows, as shown in Table 1:

Table 1 Summary of Policies/Initiatives Related to the Integration of Artificial Intelligence and Education

2017 State Council's New Leverage intelligent technologies to reform

Generation AI Development | talent-cultivation models and teaching methods.

Plan
2019 UNESCO Al can accelerate progress toward global
Communiqué education goals; revolutionary changes ahead for
teaching tools, learning styles, access to knowledge,
and teacher training.
2022 Ministry of Education Speed up the digital and intelligent
2022 Work Priorities transformation of education; deepen the innovative

integration of IT and teaching & learning.
2024 2024 Al Index Report Advance R&D and application of big data and
AlI; launch the "Al Plus" initiative across sectors.

It is thus clear that integrating Al into modern education is an inevitable trend. The application of Al in education
can include the following aspects:

2.1.1 Enables the Re-allocation of Teaching Personnel

China's education system suffers from an uneven distribution of teachers, which undermines regional equity. Al
makes it possible to re-allocate pedagogical resources: outstanding educators can form teams to produce and upload
high-quality courseware to a shared platform, allowing first-rate teaching materials to be accessed across regions.

2.1.2 Creation of an Interactive Platform for Teachers and Students

Al and blockchain technologies can also provide a collaborative infrastructure for educators. Within Al-enabled
education, an open co-construction platform can be established where technology innovators and educational pioneers
work together to develop project-based and Al-enhanced learning content. Students log in to access these materials,
exchange ideas with peers and instructors across the community, and learn collectively through mutual support I,

2.1.3 Al Enables Rapid Content Renewal

Traditional schooling relies heavily on printed textbooks that are slow to revise and quickly fall behind societal
change. Al-driven education allows knowledge and skills to be updated almost instantly; learners need only an internet
connection to access the latest information, ensuring they always work with up-to-date content.

2.1.4 Al Delivers Personalized Learning

Today's learners demand instruction tailored to their individual needs. By analyzing big data on each learner's
professional profile, interests, and preferences, Al can deliver highly personalized educational services.

2.2 The Rapid Expansion of Open Education in China

The idea of open education can be traced back to the twentieth-century movements for "lifelong learning" and the
"learning society." With the rise of the Internet, the concept of Open Educational Resources (OER) was introduced,
accelerating the worldwide growth of open education. In China, the government has deepened the comprehensive reform
of the education system by launching pilot open universities and subsequently establishing the National Open University

and numerous regional open universities. Grounded in the mission of promoting lifelong learning, supported by modern

221



information technology, and characterized by "Internet Plus", these institutions disseminate educational resources and
knowledge in an open and shared manner through the Internet and other digital tools, free from constraints of time, place,
or personal background P!, In this way, they provide lifelong education and services for all citizens, fostering a culture in
which "everyone can learn, anywhere and anytime." The founding of China's open universities has thus created powerful
leverage for building a society—and a nation—of lifelong learners.

2.3 Technological Innovation Creates Greater Room for Open-Education Growth

Continuous breakthroughs in Al—machine learning, deep learning, natural-language processing, etc.—supply open
education with powerful technical backbones that make personalized learning and intelligent assessment feasible [©].
Rapid Al advances create huge opportunities for open education by propelling smart instruction and adaptive learning,
thereby boosting flexibility and individuality. Through big-data analytics and machine learning, Al can pinpoint each
learner's needs and deliver customized resources and learning paths, realizing true "teaching according to aptitude." Such
technical support allows open education to transcend time-and-space constraints, raise learning efficiency, and lay the
groundwork for a lifelong-learning society.

2.4 Al Makes Personalized Learning Possible for Open-Education Students

As the demand for lifelong learning grows, the convergence of open education and Al is proving to be an effective
way to meet learners' diverse needs. By analyzing learning data, Al can generate personalized learning paths that cater to
the specific requirements of each student. It also helps curate and recommend high-quality open educational resources,
making instruction more targeted and effective. Real-time feedback and assessment powered by Al allow teachers to
adjust their pedagogical strategies promptly, thereby improving learning outcomes. Moreover, Al-driven online platforms
promote educational equity by delivering premium resources to remote and underserved areas. In short, Al technology is
driving innovation in the open-education model.

3. The Essence of Integrating Al Technology with Open-Education Teaching

3.1 The Connotation of "Al + Education”

"Al + education" means embedding Al across the entire educational value chain. By leveraging intelligent
technologies, learning environments are improved, personalized instruction is advanced, and both teaching efficiency and
quality are raised. Beyond mere technical assistance, the approach is student-centric: Al parses learning data to design
tailored learning plans and deliver targeted teaching. Simultaneously, teachers' roles are transformed; they must master Al
tools, innovate pedagogical strategies, and co-create a smart-education ecosystem that enhances equity and overall
educational quality.

3.2 The Essence of Their Integration: Transforming How People Learn

In the digital era, cutting-edge Al technologies such as ChatGPT and ERNIE Bot herald an Al-driven revolution in
education, supplying the technical backbone for high-quality, personalized instruction. Researching and deploying new
"Al + education" models has therefore become imperative. Embedding Al in education optimizes the learning
environment and overhauls traditional paradigms, methods, and experiences. In a narrow sense, Al assists with teaching,
administration, assessment, and feedback; in a broader sense, it signals a conceptual shift toward student-centric
education that meets individual needs and obliges educators to update their mind-sets and raise their digital literacy.

4. Status Analysis and Existing Problems of AI-Open-Education Integration

4.1 Current Status of AI-Open-Education Integration

4.1.1 Policies and Regulations Actively Driving AI-Education Convergence

In recent years, both global bodies and the Chinese government have attached great importance to integrating Al
with education. Documents ranging from the State Council's New Generation Artificial Intelligence Development Plan to

the Ministry of Education's Education Informatization 2.0 Action Plan and subsequent local implementation schemes all
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underscore the strategic value of Al in schooling. These policies mandate Al-related curricula in primary and secondary
schools, urge teachers to embrace information and Al technologies, and encourage their effective deployment in teaching
and learning. In addition, the Ministry has launched an "AI Empowering Education" initiative that promotes general Al
literacy, intelligent upgrades of the National Smart-Education Platform, and other measures to deepen Al-education
fusion and raise the nation's digital-education competence. Together, these laws and policies provide a solid regulatory
foundation for Al applications in education and catalyze innovative changes in pedagogical practice "],

4.1.2 Al Models Enrich Educational Resources and Learning Pathways

The rapid advance of Al has spawned a variety of intelligent learning platforms. Employing machine-learning,
natural-language processing and other techniques, they generate individualized learning paths and resources. Knewton,
Coursera and similar systems, for instance, continuously parse student data to adjust content sequencing and difficulty in
real time, ensuring that every learner progresses at an optimal pace. Meanwhile, intelligent tutoring systems such as
Carnegie Learning and Squirrel Al provide one-to-one Al-driven coaching, further diversifying the routes students can
take. These Al models make education more pluralistic and personalized, meeting the distinct needs of different learners.

4.1.3 Al Raises Learning Efficiency

Al expands the stock of teaching materials and markedly lifts learning efficiency. Smart platforms and tutoring
systems help students acquire knowledge faster, while real-time monitoring of progress supplies feedback that lets
learners fine-tune their strategies and improve outcomes. For teachers, Al automates homework marking and data
analytics, cutting administrative load and freeing them to focus on student development. All these gains are powered by
the continuing evolution of Al technology.

4.2 Problems in the Integration of Al Technology and Open-Education Teaching

4.2.1 Low Degree of Human-Machine Synergy in Instruction

Human-machine collaborative teaching still suffers from limited integration and adaptability. While one-to-one
intelligent tutoring has achieved results comparable to human instruction in controlled experiments, real-world coupling
of human and machine intelligence remains weak. Current research is largely confined to short-term, small-scale trials
that are difficult to scale up. Although machine intelligence excels at pattern recognition and data processing, its capacity
for higher-order reasoning and complex problem solving is still inadequate, and it cannot flexibly cope with diverse
pedagogical contexts or varied learning needs®. Moreover, the absence of scientifically sound evaluation methods
constrains the development of intelligent teaching. To advance the field, we need intelligent models that integrate
machine learning, knowledge reasoning, and human—computer interaction, together with comprehensive assessment
systems that synthesize learning outcomes, process data, and learner feedback.

4.2.2 Shallow Deep-Level Understanding of Learning Resources

A major hurdle for current intelligent tutoring is the insufficient deep comprehension of cross-media learning
materials. Although applications such as resource organization and personalized recommendation already exist, machine
parsing remains at the level of simple inference; systems lack deep understanding and higher-order reasoning, making
fine-grained guidance impossible. To overcome this bottleneck, advanced natural-language processing, cross-media
understanding, and knowledge-representation reasoning must be developed by integrating expert-level human inference
with machine-scale computation. Concurrently, large-scale, diverse pedagogical-resource datasets should be constructed
so that machine intelligence can be trained on authentic scenarios, ultimately delivering scalable, fine-grained, and
precise tutoring services.

4.2.3 Higher Demands on Teacher Adaptability
The adoption of Al imposes new challenges and requirements on teachers. They must now master both emerging

technologies and new pedagogical approaches, possessing sufficient digital literacy to exploit Al tools that enhance
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instruction. Yet, without systematic training and sustained support, many teachers struggle to keep pace. Confronted with
intelligent tutoring systems, they may encounter technical or operational hurdles that ultimately degrade teaching quality.
Consequently, comprehensive professional-development programs and continuous career support are essential to upgrade
teachers' technological competence and instructional capacity, enabling them to meet the demands of Al-enabled
education.

4.2.4 Data-Security and Privacy-Protection Risks

The 2024 AI Index Report notes that while Al boosts productivity, it also introduces risks to privacy, spreads
misinformation, and raises intellectual-property concerns. In "AI + education," data security and privacy protection are
paramount. Sensitive data—students' personal information, learning progress, grades—must be rigorously safeguarded;
any leak or malicious exploitation would seriously threaten student safety and destabilize the educational system.
Establishing robust data-security mechanisms that ensure end-to-end protection throughout the data life-cycle, while fully
respecting student privacy, is therefore an urgent task for Al in education. In practice, conceptual, technical, and
managerial factors can all compromise privacy, so heightened vigilance is required to guarantee a safe and reliable
educational environment.

5. Future Prospects for Integrating Al Technology and Open-Education Teaching

5.1 Technology Must Serve Teaching and Learning

We must remain anchored to the fundamental nature of education, ensuring that technology acts as a pedagogical
tool rather than the driving force of the educational process. It should be woven into instructional design to enrich
students' learning experiences and improve teaching effectiveness. At the same time, we need to explore diversified
talent-development models that leverage technology to provide personalized, flexible learning pathways. Only then can
technology truly serve education, foster students' all-round development, and fulfill educational values. Safeguarding
education's original mission is paramount.

5.2 Embrace a Holistic-Development Perspective

In marrying Al with open education, we must adopt an educational philosophy that prizes the full spectrum of
student growth—knowledge, skills, emotions, and values. Al technologies can supply diverse resources and learning
modalities that foster this all-round development. Teachers, for their part, need to adapt to the change, continually
upgrading their pedagogical capacity and literacy so they can better serve every learner's development.

5.3 Correctly Understand the Objective Nature of Al

Powerful as Al is, it remains a technology with inherent limitations. When integrating it into education, we must
therefore recognize its objective properties: exploit its strengths while guarding against its risks. Issues such as data
security, privacy breaches, and algorithmic bias require active solutions. Only by doing so can we ensure the healthy,
sustainable development of Al in education.

Conclusion

Marrying artificial intelligence with open-education teaching demands that we seize the opportunities technology
affords while squarely addressing its challenges. The key is to keep technology in a supporting role—one that advances
students' all-round development. Recognizing Al's inherent limitations and reinforcing data security and privacy
protection are the non-negotiable foundations for healthy progress. We look forward to Al and open education advancing
together and jointly opening a new chapter in education.

References

[1] Zhai Xuesong & Shi Congcong. Implementation Status, Challenges and Prospects of the “Ten-Year
Development Plan for Educational Informatization (2011-2020)”[J]. Modern Educational Technology, 2020, 30(12):
20-27.

224



[2] Yu Chuang. Ministry of Education Organizes Training Report on “Artificial Intelligence and Educational
Reform™[J]. Primary & Secondary School Audio-Visual Education, 2019, (Z2): 130.

[3] Chen Ru. Research on the Current Situation and Improvement Strategies of Primary & Secondary School
Teachers’ Classroom Management Ability Based on Al Teaching Applications[D]. Southwest University, 2020. DOI:
10.27684/d.cnki.gxndx.2020.003321.

[4] Zhang Wenjing & Jiang Ning. Let Every Child Have Fair and Quality Education[N]. Tianjin Daily, 2018-05-15.
[5] Feng Yudian. Research on Intellectual-Property Issues of Open Educational Resources[D]. Heilongjiang University,
2018.

[6] Liu Chunxuan & Li Yi. Big Data and Al Driving the Future of Open Education—A Summary of the 2nd Beijing
Online Education Annual Conference[J]. Open Learning Research, 2019, 24(01): 15-19.

[7] Chen Yujie. Research on Teachers’ Role Orientation in the Context of Artificial Intelligence[D]. Southwest
University, 2020.

[8] Yang Zongkai. Al-Enabled Teaching and Learning Research: Current Situation, Challenges and Paths[J]. Journal
of Central China Normal University (Humanities and Social Sciences), 2023-09-27.

Funded Project:

2022 Project Supported by the Yunnan Provincial Bureau of Education Science Planning Units:

Research on the Full-Cycle Talent Cultivation Mode of Intelligent Manufacturing Professional Groups in "Double
High" Backgrounds Based on Graduation Design.

Project Number: BE22018.

Corresponding Author:

Haohan Zhang, male (October 1982-), Han ethnicity, from Dalian, Liaoning. Ph.D., Associate Professor.

Research interests:

vocational education, higher education, educational technology.

225



	Exploring AI-Enabled Open Education Models
	Bo Sun, Haohan Zhang*, Xiang Li 
	With the rapid advance of AI, the technology has b
	2.Opportunities for the Integrated Development of 
	2.1 The continued evolution of AI is destined to b
	2.1.1 Enables the Re-allocation of Teaching Person
	2.1.2 Creation of an Interactive Platform for Teac
	2.1.3 AI Enables Rapid Content Renewal
	2.1.4 AI Delivers Personalized Learning
	2.2 The Rapid Expansion of Open Education in China
	2.3 Technological Innovation Creates Greater Room 
	2.4 AI Makes Personalized Learning Possible for Op
	3. The Essence of Integrating AI Technology with O
	3.1 The Connotation of "AI + Education"
	3.2 The Essence of Their Integration: Transforming
	4. Status Analysis and Existing Problems of AI–Ope

	In recent years, both global bodies and the Chines
	4.1.2 AI Models Enrich Educational Resources and L

	The rapid advance of AI has spawned a variety of i
	4.1.3 AI Raises Learning Efficiency

	AI expands the stock of teaching materials and mar
	4.2 Problems in the Integration of AI Technology a
	4.2.1 Low Degree of Human–Machine Synergy in Instr

	Human–machine collaborative teaching still suffers
	4.2.2 Shallow Deep-Level Understanding of Learning

	A major hurdle for current intelligent tutoring is
	4.2.4 Data-Security and Privacy-Protection Risks
	5. Future Prospects for Integrating AI Technology 
	5.2 Embrace a Holistic-Development Perspective
	5.3 Correctly Understand the Objective Nature of A
	Conclusion


