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Abstract: As a vital base for knowledge innovation and talent cultivation, universities face both 

opportunities and challenges in the digital transformation of campus culture. University history 

museums, as witnesses and communicators of institutional history, carry the important responsibilities 

of showcasing the development of universities, promoting campus culture, and conducting patriotic 

education. This paper explores the application status of AI technology in digital university history 

museums, analyzes existing problems, and proposes corresponding optimization strategies to promote 

innovative development of their educational functions. 
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Introduction 

University history museums are indispensable for recording institutional development and 

inheriting cultural spirit, playing an irreplaceable role in education. With the advancement of 

digitalization and AI technology, digital university history museums have made significant progress in 

presentation methods, interactive experiences, and the integration of educational resources, thereby 

enhancing their educational functions. However, the application of AI technology in these museums 

still faces numerous challenges and issues, necessitating in-depth research and exploration. 

1. Overview of Digital University History Museums 

1.1 Definition of Digital University History Museums 

As a new carrier of educational innovation and campus cultural inheritance in the information age, 

digital university history museums refer to the digital reconstruction and upgrading of traditional 

history museums through modern information technologies, especially artificial intelligence (AI), big 

data, cloud computing, virtual reality (VR), and augmented reality (AR). These museums are not 

merely online platforms that display a university’s development, significant events, distinguished 

individuals, research achievements, and campus culture. They also serve as multifunctional virtual 

spaces that integrate education, research, communication, and experience. By leveraging digital tools, 

university history can transcend temporal and spatial constraints, presenting itself to students, faculty, 

and the public in a more vivid, intuitive, and interactive manner, thereby greatly enriching the 

connotations and extensions of historical education.[1] 

1.2 Characteristics of Digital University History Museums 

1.2.1 Strong Interactivity 

Digital university history museums feature rich interactive interfaces, such as touch screens, voice 

navigation, and gesture recognition. These tools enable users to actively explore historical information, 

participate in virtual exhibitions, and even customize personalized tour routes, significantly enhancing 

their visiting experience and learning interest. 

1.2.2 Diverse and Rich Content 

With multimedia technologies, digital university history museums integrate various media resources, 



including text, images, videos, audio, and 3D models. These resources comprehensively and vividly 

present historical materials, making historical narratives more engaging, academic achievements more 

intuitive, and campus culture more impactful. 

1.2.3 Unlimited Time and Space 

Unrestricted by physical space, digital university history museums are accessible online 24/7. 

Global users can access them via the internet, significantly broadening the scope and depth of historical 

dissemination and facilitating cultural exchange and collaboration among universities. 

1.2.4 Intelligent Analysis and Personalized Services 

Powered by AI technology, digital university history museums analyze user behavior data, identify 

user interests, and provide personalized recommendations and learning paths. Additionally, intelligent 

Q&A systems offer real-time answers to user inquiries, enhancing the learning experience. 

1.2.5 Continuous Updates and Maintenance 

Digital platforms facilitate real-time updates and content expansion, ensuring that the history 

museum reflects the latest achievements and developments of the university. Simultaneously, digital 

management simplifies maintenance and operations, reducing costs. 

2. Current Applications of AI Technology in Digital University History Museums 

2.1 Intelligent Display and Interaction 

AI technology utilizes digital display methods such as virtual reality (VR) and holographic 

projection to vividly present a university’s historical evolution, academic achievements, and 

distinguished alumni to visitors. For instance, some university history museums use holographic 

projection to recreate significant moments and figures in the institution’s history, allowing visitors to 

feel as though they are traveling through time and experiencing the university’s development firsthand. 

Additionally, advanced technologies like voice recognition and facial recognition enable intelligent 

interactions with visitors, enhancing the overall experience. This intelligent display and interactive 

approach not only increases the appeal of the history museum but also boosts visitor engagement and 

interest.[2] 

2.2 Personalized Services and Learning 

AI technology can provide personalized services and learning content based on visitors’ learning 

progress and preferences. For example, some university history museums have introduced intelligent 

navigation systems that offer customized tour routes and explanations tailored to visitors’ needs. 

Furthermore, AI can monitor visitors’ learning states and comprehension levels in real time, providing 

valuable feedback for educators and researchers to adjust exhibition content and teaching strategies as 

needed. This personalized approach to services and learning helps improve visitors’ learning outcomes 

and satisfaction. 

2.3 Data Integration and Analysis 

AI technology plays an increasingly prominent role in data integration and analysis within digital 

university history museums. Using big data and cloud computing, AI can aggregate, integrate, and 

analyze historical data, forming a unified data framework and standardized protocols. This data can 

optimize the museum’s exhibition content and methods while also providing strong support for 

university education, teaching, and management. For example, by analyzing visitor behavior data and 

learning outcomes, universities can identify visitor needs and areas of interest, further refining museum 

design and exhibition content. 

3. Challenges in the Application of AI Technology in Digital University History Museums 

3.1 Weak Data Foundation 

Currently, the data foundation of digital university history museums remains weak. On one hand, 

the collection, organization, and archiving of historical records and data are incomplete, resulting in 



inaccurate and fragmented data. On the other hand, standardization, normalization, and unified 

management of historical records have yet to be systematically established, leading to difficulties in 

data sharing and exchange. These issues hinder the effective application of AI technology in digital 

university history museums. 

3.2 Insufficient Integration of Technology 

The application of AI technology in digital university history museums requires deep integration 

with historical archiving operations. However, many universities prioritize technology over practical 

applications, leading to insufficient integration between technology and operations. For instance, while 

AI technology is extensively used for display and interaction, it is less utilized in resource management, 

knowledge discovery, and intelligent services. Similarly, although AI is widely applied in data 

integration and analysis, its use in business process optimization and continuous improvement remains 

limited. This insufficient integration restricts the comprehensive and in-depth development of AI 

technology in digital university history museums.[3] 

3.3 Low Degree of Openness and Sharing 

The level of openness and sharing in digital university history museums is inadequate. On one hand, 

the accessibility and openness of historical records and data are limited, preventing the public from 

fully utilizing historical resources. On the other hand, collaboration and communication between 

history museums and other internal and external institutions are insufficient, resulting in suboptimal 

resource sharing and collaborative innovation. These issues constrain the ability of digital university 

history museums to fully realize their educational potential. 

3.4 Shortage of Interdisciplinary Talent 

The application of AI technology in digital university history museums requires interdisciplinary 

talent proficient in both historical archiving and information technology. However, such talent is 

relatively scarce in universities. On one hand, there is a lack of systematic planning and training 

programs for talent development. On the other hand, universities lack effective policies and measures 

for talent recruitment and incentives. This shortage of interdisciplinary talent restricts the effective 

application and innovative development of AI technology in digital university history museums. 

3.5 Inadequate Talent Development Mechanism 

The talent development mechanism for building digital university history museums and applying AI 

technology is underdeveloped. On one hand, universities lack specialized courses and training 

programs targeting digital history museum construction and AI applications. On the other hand, 

universities have insufficient collaboration and exchanges with enterprises and industries in talent 

development. These shortcomings result in inadequate talent training and reserves, hindering the 

smooth progress of related initiatives. 

4. Optimization Strategies for the Educational Functions of Digital University History Museums 

in the Context of AI 

4.1 Enhancing the Technological Level of Digital University History Museums 

4.1.1 Introducing Advanced AI Technologies to Enhance Interactive Experiences 

To improve audience engagement and learning interest, digital university history museums should 

actively adopt AI technologies such as voice recognition, natural language processing, and facial 

recognition. For instance, through intelligent guided systems, users can explore the history freely using 

voice commands, while the system dynamically adjusts explanations based on user interests, creating 

personalized learning paths. Additionally, AR and VR technologies can present historical events 

through immersive experiences, enabling students to feel as though they are traveling through time to 

witness the school’s development, thereby deepening emotional resonance and cognitive 

understanding.[4] 



4.1.2 Building Intelligent Data Analysis Platforms for Precise Educational Assessment 

Developing a data analysis platform based on big data and AI technologies allows for the collection 

and analysis of visitor behavior data, such as dwell times, click hotspots, and feedback. This scientific 

approach evaluates the appeal and educational effectiveness of different exhibits and formats. The data 

not only helps museums optimize their exhibit content and layout but also provides valuable insights 

into students’ interests and learning styles, guiding course design and teaching activities to achieve 

precision teaching and personalized learning. 

4.1.3 Promoting Technological Integration and Innovation to Broaden Educational Boundaries 

Encourage interdisciplinary collaboration by integrating AI technology with fields such as history, 

information technology, and art design to develop innovative exhibition technologies and interactive 

devices. For example, machine learning algorithms can analyze historical documents to automatically 

generate storylines for the university’s history, or IoT technology can dynamically update exhibit 

information and enable remote management. These innovations enrich the museum's display methods, 

foster knowledge integration, and provide students with interdisciplinary learning and practice 

opportunities, enhancing their comprehensive literacy and innovation capabilities.[5] 

4.1.4 Strengthening Talent Development and Recruitment to Ensure Sustainable Growth 

Universities should increase investment in the technical teams of digital history museums by 

organizing training programs and recruiting high-level technical talents to build a professional team 

proficient in both historical culture and digital technology. Additionally, establishing 

university-industry cooperation mechanisms can leverage social resources to drive technological 

innovation and application, ensuring that the technological level of digital history museums remains at 

the forefront of the industry and providing a solid technical foundation for optimizing educational 

functions. 

4.2 Enriching the Educational Content of Digital University History Museums 

4.2.1 Integrating Multimedia Resources to Create Immersive Learning Experiences 

In the AI era, the educational content of digital university history museums should continually 

evolve to meet the needs of modern education. Integrating multimedia resources to create immersive 

learning experiences is a critical strategy for optimizing the museum's educational functions. AI 

technologies can bring historical materials to life in vibrant and multidimensional ways. For instance, 

VR technology allows students to virtually "travel" through time to experience significant historical 

moments on campus. AR technology, meanwhile, breathes new life into static exhibits, enabling them 

to "tell" their stories interactively. 

For example, VR can recreate historical campus scenes, allowing students to "witness" key events 

in the university's history. AR can animate static images or artifacts, making them appear to narrate 

their backstories. Such immersive learning not only stimulates students' interest but also enhances their 

understanding and retention of history.[6] 

4.2.2 Introducing Interactive Elements to Enhance Engagement and a Sense of Belonging 

Adding interactive elements is an effective way to enrich educational content. Digital history 

museums should design diverse interactive activities, such as online quizzes, virtual tours, and 

history-themed knowledge contests. These activities enable students to learn while engaging in 

enjoyable interactions. AI can further analyze students' learning behaviors and interests, providing 

personalized learning path recommendations to ensure each visitor enjoys a unique experience. 

Encouraging students to participate in the collection and organization of historical materials also 

strengthens their sense of belonging and pride. Through active involvement, students gain deeper 

insights into the school’s history and develop a closer connection to it. 

4.2.3 Expanding Educational Boundaries to Build Cross-Disciplinary Knowledge Systems 

Digital university history museums should transcend the confines of historical narratives to serve as 

bridges connecting various academic disciplines. AI technology can integrate the university's 

achievements across fields like scientific research, cultural arts, and social services, forming an 

interdisciplinary knowledge network. This broadens students' horizons, inspires cross-disciplinary 

learning, and cultivates their comprehensive abilities and innovative thinking. 



4.2.4 Emphasizing Emotional Resonance to Promote Campus Spirit and Culture 

With the support of AI, digital history museums should not only present rich historical materials but 

also evoke emotional resonance to promote campus spirit and culture. By uncovering touching stories, 

outstanding figures, and their deeds within the school’s history, the museum brings the campus spirit to 

life. AI technologies, such as intelligent voice narrations, can deliver these stories with vivid and 

compelling expressions, immersing visitors in the narratives.[7] 

Emotion analysis tools can further capture visitors’ emotional responses, enabling real-time 

adjustments to narration style and content to maximize engagement. Highlighting alumni achievements, 

transformative milestones, and the school’s evolution, the museum inspires students with the values 

and energy of campus culture, fostering their sense of identity and pride while encouraging them to 

contribute to the university’s future. 

4.3 Enhancing Interactive Experiences in Digital University History Museums 

4.3.1 Using AR/VR Technology to Create Immersive History Journeys 

AR and VR technologies can offer visitors a deeply engaging historical exploration experience. For 

instance, AR glasses can let students “step into” historical scenes, interact virtually with alumni, or 

navigate a historical campus map to discover changes in campus landscapes over time. VR can build 

panoramic history exhibits, immersing visitors in major historical events, enhancing their 

understanding and emotional connection to the university’s cultural legacy. 

4.3.2 Developing Smart Navigation Systems for Personalized Learning Paths 

AI-driven smart navigation systems can customize museum tours based on visitors’ preferences and 

learning needs. By analyzing user behavior data, the system can dynamically recommend tailored 

routes and highlight specific content. For instance, students interested in research achievements could 

receive focused exhibits on groundbreaking discoveries and their societal impacts. This personalized 

interaction enhances exploration enthusiasm and learning efficiency. 

4.3.3 Designing Interactive Games and Challenges to Combine Learning with Fun 

Supported by AI, history-themed interactive games and challenges, such as puzzles and knowledge 

quizzes, can significantly boost the appeal and educational impact of digital history museums. Puzzle 

games can incorporate key historical events or figures as clues, leading participants to uncover the 

university's historical threads. Knowledge quizzes of varying difficulty levels cater to both novice 

learners and knowledgeable alumni. These activities, whether digital or physical, transform learning 

into an engaging and enjoyable journey, subtly instilling historical knowledge and fostering a deeper 

connection to the school. 

4.3.4 Adding Social Sharing Features to Build a Network of History Promotion 

Incorporating social sharing functionalities into digital history museums can expand the reach and 

influence of campus culture. Visitors can share their experiences, insights, and emotions on platforms 

like WeChat, Weibo, or TikTok, creating a network of history promotion that bridges online and offline 

spaces. To enhance participation and engagement, museums could introduce incentives such as "Best 

Share Awards," motivating visitors to actively share their journeys and reflections, collectively 

promoting and preserving the university’s historical legacy. 

Conclusion 

The digital university history museum plays an irreplaceable role in inheriting campus culture, 

promoting positive energy, and educating students in the new era. With the continuous development 

and innovative application of AI technologies, significant progress has been made in exhibition 

methods, interactive experiences, and the integration of educational resources. However, the 

application of AI in digital university history museums still faces many challenges and issues that 

require further research and exploration. This paper aims to provide theoretical references and practical 

guidance for enhancing the educational functions of digital university history museums by analyzing 

the current application status, existing problems, and optimization strategies of AI technology. In the 

future, with the ongoing development and innovation of AI technologies, digital university history 

museums will surely demonstrate broader development prospects and unlimited possibilities in their 

educational functions. 
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