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ABSTRACT

In recent years, artificial intelligence (Al) has made remarkable progress and has become a core driver of educational
transformation. This paper explores the construction and development of Al-enabled smart campus. It starts with a feasibility
analysis from technical, economic, and social perspectives, then designs innovative modules such as admission-consulting
intelligent module and teaching-assistance intelligent module. Finally, it discusses the key challenges in the process and
proposes corresponding solutions. This study enriches the research framework of Al-empowering scenarios in educational
technology and offers directly reusable solutions for smart campus construction, promoting the deep integration of Al and
education.
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1 Background and Significance
1.1 Rapid Development of Al Technology and Educational Transformation

In recent years, artificial intelligence (Al) has made remarkable progress. Deep learning algorithms have demonstrated
great power in fields such as image recognition, speech recognition, and natural language processing (NLP). The rise of
large-scale models has further propelled Al applications in complex scenarios. Generative Al models such as ChatGPT,
Qwen, and DeepSeek, with their strong NLP capabilities, are reshaping human-computer interaction. In education, Al has
evolved from an auxiliary tool to a core driver of educational transformation. This transformation is increasingly evident in
the integration of physical and digital spaces, where Al deeply embeds itself into educational scenarios, optimizing
teaching environments, enhancing pedagogical quality, and providing data-driven support for decision-making.

1.2 The Core Value of Al-Enabled Campuses

Al-enabled campuses have evolved from early digital infrastructures into data-driven ecosystems centered on
intelligent services. Moving beyond fragmented applications like “facial recognition entry,” they now redefine entire
educational processes. Their core value lies in a dual transformation: boosting operational efficiency while fundamentally
enhancing teaching quality and personalized learning outcomes.

1.3 Research Objectives and Significance

This study aims to explore Al's empowering pathways in campus settings. By developing innovative modules like
admissions consultation and teaching assistance, it will verify Al's value in educational scenarios. Adopting an agile
development approach, the research follows a phased deployment strategy— "Admission Consulting— Teaching
Assistance— Psychological Counseling" —to establish a replicable methodology for smart campus construction.
Theoretically, this research enriches frameworks for Al-enabled educational scenarios; practically, its modular
implementation strategies provide reusable solutions, accelerating the digital transformation of education.

2 Feasibility Analysis of Al-Enabled Smart Campuses

This section systematically evaluates the feasibility of Al-enabled campuses across three dimensions: technical,
economic, and social.

2.1 Technical Feasibility

The current Al development ecosystem is highly mature, with mainstream deep learning frameworks (e.g., TensorFlow,
PyTorch) and fine-tuning techniques for large models providing a solid foundation. By leveraging low-code agent
development frameworks and open-source models (e.g., Qwen, DeepSeek), customized applications can be built securely
and cost-effectively. Pre-trained models (e. g, Llama series) and tool chains (e. g, LangChain) from open-source
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communities further lower development barriers. This enables non-specialist teams to quickly create education-specific
Al solutions. Hybrid deployment of public cloud resources and on-campus computing clusters ensures dynamic scalability
and efficient system performance. Figure 1 shows sample core architecture of the intelligent platform.
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Figure 1 A sample Core Architecture of the Intelligent Platform

2.2 Economic Feasibility

On the cost side, the open-source ecosystem and free strategies have cultivated user adoption. Domestic models such
as DeepSeek, Baidu's Wenxin X1, and Alibaba's Tongyi Qianwen have opened up API interfaces. Combined with the
popularity of low-code platforms, it has become possible to build personalized applications at a low cost.

2.3 Social Feasibility

As early as 2018, Ministry of Education of the PRC launched the "Action Plan for Artificial Intelligence Innovation in
Higher Education."!" This plan advocates for intelligent education and smart campus evolution. It also focuses on building
a technology-enabled teaching environment and exploring new Al-based teaching models, setting the stage for Al's
initial educational applications.

Then, on April 11, 2025, the Ministry of Education and eight other departments released the "Opinions on Accelerating
the Digitization of Education"” The opinions also stressed integrating Al into all aspects of teaching and education.

These policy documents have reinforced the social foundation for Al in education, systematically enabling deep
integration of Al across China's educational landscape.

3 Innovative Module Design and Implementation

This section focuses on the specific practice of Al empowering campuses in a scenario-based manner. By designing
innovative modules such as the Al-enabled Admission Consulting Module and the Al-enabled Teaching-Assistance
Module(Figure 2), this study explores Al's deep integration into educational processes, advancing smart campuses from
concept to reality.
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Figure 2 Al-enabled Admission Consulting Module and Al-enabled Teaching-Assistance Module
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3.1 Al-Enabled Admission Consulting Module(Figure 1)

(1) Technical Implementation

Multi-Turn Dialogue Management: By maintaining semantic vector context, this module's intelligent agent can
accurately grasp candidates' implicit needs in multi-turn dialogues. This ensures dialogue coherence and logic.

Knowledge Base Construction: This module incorporates self-built knowledge bases containing comprehensive data,
including school profiles, academic programs, admission policies, and campus life information. A hybrid retrieval method
of full-text and vector-based retrieval is used to precisely match and semantically understand massive educational data.

(2) Application Outcomes

This module now addresses around 80% of common consultation issues. Through in-depth knowledge-base and
retrieval-model optimization, consultation efficiency has significantly surpassed traditional manual customer service.
Based on candidate personas (e.g., subject selection, interests, and career plans), the module's intelligent agent can
smartly recommend relevant program information. Moreover, a human-machine collaborative mechanism is adopted for
further consultation when needed.

3.2 Al-Enabled Teaching-Assistance Module
3.2.1 Teacher-End: Syllabus Optimization & Courseware Generation (Figure 2)

(1) Technical Implementation: Based on the OBE (Outcome-Based Education) concept, natural language processing
technology is used to parse unstructured data , such as teaching materials, and to automatically extract knowledge
points. Then, a course knowledge graph is constructed using Bloom's taxonomy cognitive dimensions (knowledge,
comprehension, application, analysis, synthesis, and evaluation) as its foundational framework.™ Finally, an intelligent
model is employed to generate layered teaching-material content. This ensures that there is a precise alignment and
matching between the established teaching objectives and the varying cognitive levels of the students, thereby creating
a more tailored and effective learning experience. Additionally, intelligent Al-powered web searches and analysis are
utilized to incorporate the most recent and appropriate study cases into the curriculum, while effectively and seamlessly
integrating ideological and political elements into the teaching process.

(2) Application Outcomes: Equipped with self-built specialized knowledge bases and automated content generation
capabilities, this module significantly boosts teachers' efficiency in creating teaching materials. This efficiency gain
enables instructors to reallocate focus from administrative tasks to core teaching activities.

3.2.2 Student-End: Al-Assisted Learning Module (Planned)

Based on the course knowledge graph, this module's agent can automatically generate tiered exercises (Basic/
Intermediate/Advanced). Through its multi-dimensional error diagnosis model, it can precisely identify students'
knowledge weaknesses and design personalized learning pathways aligned with Bloom's Taxonomy cognitive levels.

3.3 Al Psychological Counseling Module (Planned)

This module will establish a psychological assessment system covering emotional, academic, and career-related
domains, developing specialized evaluation tools and implementing annual tracking assessments. Through dynamic data
analysis, it can monitor changes in students' mental states, identify risk signals in real-time, automatically match
counseling resources, and trigger appointment scheduling with offline professional support. This creates a closed-loop
"screening-intervention-tracking" mechanism for early detection and intervention of psychological crises.

4 Key Challenges and Countermeasures

Despite the significant advantages of Al-enabled smart campuses, several practical challenges must be addressed.

4.1 Challenges in Large Model Applications

The optimal selection of large models varies across different scenarios due to the complexity of parameters, frequent
version updates, and rapid evolution. To address this challenge, we propose to establish a three-dimensional model
repository that includes scenario tags, model versions, and optimized parameter sets. This repository would intelligently
select the most suitable Al model and automatically configure optimal parameters for specific educational needs,
ensuring precise alignment with teaching requirements. By enabling scenario-specific matching, the repository would not
only manage the growing resources of large models but also enhance the efficiency and effectiveness of Al applications
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in campus settings.

4.2 Balancing Technology and Human-Centric Values

While Al offers numerous benefits, over-reliance may weaken students' independent learning abilities, and the lack of
emotional resonance limits its ability to fully replace human counselors. Therefore, Al applications should prioritize
holistic student development. In areas like psychological counseling, a "technology-humanism dual-support system"
should be established, where Al complements rather than replaces human professionals. This approach ensures the
integration of technological rationality with the fundamental values of education.

5 Conclusions and Future Prospects

This section will summarize the research findings, outline future prospects, and explore the future trends in smart
campus development and Al-enhanced education.

5.1 Research Conclusions

This study validates the feasibility of Al-enabled smart campuses through scenario-driven module design and
challenge-solution analysis, establishing a replicable methodology that covers technology selection, scenario
implementation, and benefit evaluation. It confirms Al's value in core scenarios (e.g. admissions counseling, teaching
assistance), providing a practical framework where agile development and modular architecture mitigate risks while
enabling continuous optimization.

5.2 Future Perspectives

Al technologies are increasingly emerging as the core driving force behind smart campus development. Moving
forward, smart campuses can achieve modular expansion to encompass a broader range of scenarios. Al will empower
personalized instruction, optimize administrative decision-making, and enable comprehensive intelligent ecosystems -
ultimately establishing an efficient smart education paradigm that elevates teaching quality across all dimensions.

6 Epilogue

The Al-enabled smart campus is not about cold, mechanical replacement, but rather a return to the essence of
education—where technology serves the holistic development of individuals, and intelligence amplifies the unique value
of every life. As Al becomes deeply embedded in educational practice, we envision not merely a "smarter campus", but a
new educational paradigm where "every talent can thrive, and every potential can be realized". Achieving this vision
demands collaborative innovation among educators, technologists, and society at large—all while steadfastly upholding
the human-centric foundation of education.
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