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Abstract 

This study investigates the integration of augmented reality (AR) technology in digital library 

services, highlighting its benefits, associated challenges, and future trends. A qualitative 

research design was employed, utilising a systematic review of literature from 2020 to 2024 

sourced from Scopus, Web of Science, and Google Scholar. The selected literature was 

thematically analysed to identify key findings and trends. The findings reveal that AR 

enhances user experience and engagement, improves accessibility and inclusivity, and offers 

innovative ways of presenting digital content. Notable advancements include improved 

hardware, such as sophisticated smartphones and AR glasses, and software integrations with 

machine learning and AI, enabling more interactive experiences. However, several challenges 

impede AR integration, including technical and infrastructural limitations, financial 

constraints, user acceptance, digital literacy, and privacy and ethical concerns. The study 

concludes that while AR holds significant potential for transforming digital library services, 

its successful implementation requires addressing these barriers through affordable 

technology solutions, comprehensive user training, and robust ethical guidelines. Future 

trends indicate a focus on personalised user experiences, integration with emerging 

technologies, expanded accessibility, and collaborative learning environments, underscoring 

the transformative potential of AR in libraries. 

 

Keywords: Augmented Reality, Digital Libraries, Technological Advancements, Challenges, 

Prospects.  

 

https://dx.doi.org/10.4314/udslj.v20i2.4 

 
* Corresponding Author 

mailto:emmanuel.okwu@iaeu.edu.ng
mailto:bolaji.oladokun@yahoo.com
mailto:bimbo.agboke@gmail.com
mailto:chukwugabriel0010@gmail.com
https://dx.doi.org/10.4314/udslj.v20i2.4
https://orcid.org/0000-0002-8335-2903
https://orcid.org/0000-0002-7826-9187
https://orcid.org/0000-0001-7204-3876
https://orcid.org/0009-0000-8787-4672


University of Dar es Salaam Library Journal 
Vol 20, No 2 (2025), pp 44-55 
ISSN:    0856-1818 
 

 
45 

 

Introduction 

The digital transformation of libraries has revolutionised how information is accessed, 

managed, and utilised, reshaping libraries' traditional roles into dynamic digital hubs (Kraus 

et al., 2021; Oladokun et al., 2025). This transformation is driven by the growing demand for 

digital resources, remote access, and interactive services that meet the diverse needs of 

modern users. In this context, augmented reality (AR) has emerged as a cutting-edge 

technology with the potential to enhance digital library services further. Augmented reality 

(AR) technology overlays digital content onto the physical world, creating an immersive 

experience that blends virtual and real elements (Liberatore & Wagner, 2021). Using devices 

such as smartphones, tablets, and AR glasses, users can interact with digital information in a 

spatial context, making learning and information retrieval more engaging and intuitive 

(Oladokun et al., 2024). In libraries, AR enhances various services, from interactive 

catalogues and virtual tours to educational resources and user-engagement tools (Kulkarni, 

2024). 

 

The relevance of AR to digital library services lies in its ability to provide innovative solutions 

that address the challenges of modern information delivery. AR transforms the way users 

interact with library resources, offering new possibilities for presenting information, engaging 

users, and improving accessibility (Dalili Saleh et al., 2022). For instance, AR can create 

interactive exhibits, provide real-time information overlays, and support virtual learning 

environments, thereby enriching the user experience and making library services more 

dynamic and inclusive. This study aims to explore the current trends in the use of augmented 

reality for digital library services. The significance of this study lies in its potential to guide 

the effective implementation of AR in libraries, thereby contributing to the ongoing digital 

transformation and enhancing libraries' role in the digital age. To achieve the research 

objectives, the study was guided by the following research questions: 

1. What are the opportunities of using AR for digital library services? 

2. What are the challenges associated with the integration of AR in digital libraries? 

3. What are the future trends in augmented reality for digital library services? 

Literature Review 

A comprehensive review of literature was conducted based on the study’s objectives: 

 

Opportunities of Using AR in Digital Library Services 

The advent of augmented reality (AR) technology has brought transformative potential to 

digital library services. By overlaying digital information onto the physical world, AR creates 

immersive and interactive experiences that can significantly enhance users' engagement with 

and access to information (Dag et al., 2023). One of the most significant benefits of integrating 

AR into digital library services is the enhanced user experience and engagement it provides. 

Panda and Kaur (2023) state that AR enables users to interact with library resources in 

dynamic, intuitive ways, making the learning and information retrieval process more 

engaging. For example, AR can transform static exhibits into interactive displays, where users 

can explore additional multimedia content, such as videos, animations, and 3D models, simply 

by pointing their device at an exhibit marker. This interactive element not only captures users' 

attention but also encourages them to spend more time exploring library resources. By making 

information more accessible and engaging, AR motivates users to delve deeper into subjects 

of interest, thereby enhancing their overall learning experience (Videnovik et al., 2020). 
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Libraries that adopt AR technology can create captivating environments that foster curiosity 

and sustained engagement, ultimately leading to greater user satisfaction. 

AR technology holds significant promise for improving accessibility and inclusivity in digital 

library services, making library resources more accessible to diverse user groups, including 

those with disabilities (Clark & Lischer-Katz, 2020). For instance, AR applications can 

provide audio descriptions, sign language interpretations, and text-to-speech functionalities, 

enabling visually impaired or deaf users to access information independently. Moreover, AR 

breaks down language barriers by offering real-time translations and multilingual support 

(Bezzaoucha, 2024). Users can point their devices at text in a foreign language and receive 

instant translations, making it easier for non-native speakers to engage with library content. 

This inclusivity ensures that libraries can cater to a broader audience, promoting equal access 

to information and resources for all users.  

 

AR opens up innovative ways to present and interact with digital content, transforming how 

information is consumed and understood (Iatsyshyn et al., 2020). Traditional text-based 

resources can be augmented with interactive elements to provide a richer, more immersive 

experience (Hynes et al., 2023). For example, AR can bring historical documents to life by 

overlaying contextual information, animations, and virtual reconstructions, helping users 

better understand the materials' historical context and significance.  Additionally, AR 

facilitates hands-on learning experiences through interactive simulations and 3D models 

(Olbina & Glick, 2023). In a digital library, users can explore virtual replicas of artefacts, 

manipulate 3D objects, and engage in interactive tutorials, making abstract concepts more 

tangible and easier to grasp. This innovative approach to information presentation enhances 

comprehension and retention, making learning more effective and enjoyable. 

 

According to Reed and Miller (2020), the gamification of library services through AR can 

significantly boost user motivation and engagement. By incorporating game-like elements, 

such as rewards, challenges, and interactive quests, libraries can create a more enjoyable and 

motivating experience for users. For example, AR-based scavenger hunts can encourage users 

to explore different sections of the library, discover hidden resources, and learn new 

information in a fun and interactive way. This gamified approach not only makes the library 

experience more entertaining but also fosters a sense of achievement and progression, 

motivating users to return and explore more (Khademi Zare et al., 2024). By making learning 

and information retrieval more engaging and rewarding, Bugeja and Grech (2020) observe 

that AR helps libraries attract and retain users, particularly younger audiences accustomed to 

interactive, gamified digital experiences. 

 

Explaining further, AR significantly enriches educational experiences in digital libraries by 

providing interactive and immersive learning opportunities (Dalili Saleh et al., 2022). For 

instance, AR can be used to create virtual classrooms and interactive tutorials, allowing users 

to engage with educational content in a more hands-on, experiential manner. Virtual labs, 

simulations, and interactive demonstrations help users understand complex concepts and 

theories more effectively, making learning more engaging and impactful (Marougkas et al., 

2023). Additionally, AR supports personalised learning experiences by adapting content to 

individual users' needs and preferences (Marienko et al., 2020). Through adaptive learning 

algorithms, AR applications provide customised recommendations, tailored tutorials, and 

targeted feedback, helping users to learn at their own pace and according to their specific 

interests and learning styles (Cheng & Wang, 2021).  
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As mentioned by Radu and Schneider (2022), AR technology can also facilitate collaborative 

learning in digital libraries by enabling users to interact and collaborate in virtual 

environments. For example, AR can support virtual study groups and collaborative projects, 

where users can work together on assignments, share resources, and engage in discussions in 

a virtual space. This collaborative approach fosters a sense of community and cooperation, 

enhancing the overall learning experience. Moreover, AR provides real-time feedback and 

support, helping users learn from one another and from virtual tutors (Huang et al., 2021). By 

facilitating peer-to-peer learning and collaborative problem-solving, AR can help users 

develop critical thinking, communication, and teamwork skills, which are essential for 

success in the digital age. 

 

 

Challenges to AR Integration in Digital Libraries 

The integration of augmented reality (AR) into digital library services promises to 

revolutionise how users interact with information, offering immersive, interactive 

experiences. However, the implementation of AR in libraries is not without its challenges and 

barriers. One of the primary challenges to AR integration in digital libraries is the technical 

and infrastructural limitations (Arena et al., 2022). Syed et al. (2022) mention that AR 

technology requires robust hardware and software capabilities, including high-performance 

processors, advanced graphics, and reliable internet connectivity. Many libraries, particularly 

those in under-resourced areas, may lack the necessary infrastructure to support AR 

applications (Ylipuli et al., 2023). 

 

Additionally, the development and maintenance of AR applications require specialised 

technical expertise that may not be readily available among library staff (Iatsyhyn et al., 

2020). Compatibility issues between different AR platforms and devices can also pose 

significant challenges, making it difficult to ensure a seamless user experience across various 

devices and operating systems (Arena et al., 2022; Syed et al., 2022).  Moreover, 

implementing AR in digital libraries requires substantial financial and resource investments. 

According to Mihai et al. (2022), the cost of acquiring the necessary hardware, such as AR-

enabled devices and supporting infrastructure, can be prohibitive, especially for libraries with 

limited budgets. Furthermore, the development, deployment, and maintenance of AR 

applications require significant financial resources and ongoing investment. Libraries may 

also face challenges in securing funding for AR projects, as they compete with other priorities 

for limited resources (Diseiye et al., 2024). The need for continuous updates and upgrades to 

keep up with rapidly evolving AR technology further adds to the financial burden. 

 

User acceptance is a crucial factor in the successful integration of AR in digital libraries 

(Rafique et al., 2020). Many users may be unfamiliar with AR technology and hesitant to 

adopt it. Digital literacy is another important consideration (Diseiye et al., 2024). Users with 

varying levels of digital literacy may struggle to navigate and utilise AR applications 

effectively. Libraries need to provide comprehensive training programs and support services 

to help users develop the necessary skills to engage with AR technology. Furthermore, the 

integration of AR technology in digital libraries raises significant privacy, security, and 

ethical concerns (Christopoulos et al., 2021). AR applications often require access to users' 

personal data, location information, and other sensitive data, raising concerns about data 

privacy and security (O’Hagan et al., 2023). Ensuring the protection of user data and 

preventing unauthorised access are critical challenges that libraries must address. 
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Moreover, ethical considerations related to the use of AR technology include issues of 

consent, transparency, and the potential for bias in AR content (Ursin et al., 2024). Libraries 

must establish clear policies and guidelines to address these ethical concerns and ensure that 

AR applications are used responsibly and ethically. In addition to the aforementioned 

challenges, other relevant obstacles to AR integration in digital libraries include developing 

high-quality, relevant, accurate, and engaging AR content (Hamad et al., 2023). Libraries need 

to invest in content creation and curation to ensure that AR applications deliver valuable, 

meaningful experiences for users. Also, ensuring interoperability between different AR 

platforms and establishing industry standards for AR content and applications are important 

challenges (Oyewole et al., 2023). Without standardised protocols and formats, achieving 

seamless integration and compatibility across different AR systems and devices can be 

difficult. Institutional resistance to change and the adoption of new technologies can hinder 

the successful integration of AR in digital libraries (Alqahtani & AlNajdi, 2023).  

 

Current Trends in Augmented Reality for Digital Library Services 

The integration of augmented reality (AR) into digital library services represents a significant 

advancement in how information is accessed, interacted with, and used. AR technology, 

which overlays digital information onto the physical world, offers a new dimension of user 

engagement and interaction (Heller et al., 2021). Recent advancements in AR technology have 

significantly enhanced its capabilities and applications in digital libraries (Al-Ansi et al., 

2023). These advancements include improved AR hardware, such as more sophisticated 

smartphones and AR glasses, which provide higher-resolution displays and better processing 

power. Additionally, software advancements have led to more robust AR development 

platforms, enabling the creation of more interactive and immersive experiences (Liu et al., 

2021). Moreover, the integration of machine learning and artificial intelligence (AI) has 

played a crucial role in advancing AR. These technologies allow for more precise object 

recognition and spatial mapping, making AR experiences more seamless and intuitive. 

Furthermore, advancements in cloud computing have enabled the storage and real-time 

processing of large volumes of data, which is essential for complex AR applications. 

 

Several digital libraries have successfully integrated AR into their services, providing 

valuable case studies that highlight its potential (Devagiri et al., 2022). The NYPL has 

implemented an AR application called "Find the Future." (Saikia et al., 2023). This interactive 

app guides users through the library, overlaying historical information and multimedia content 

onto real-world objects and locations. AR experience enhances users' engagement with the 

library's rich history and collections (Zhou et al., 2022). The British Library has used AR to 

create virtual exhibits (Parker & Saker, 2020). For instance, their "Treasures" app allows users 

to explore rare manuscripts and historical documents interactively. In so doing, users can 

access detailed information, 3D models, and multimedia content related to the exhibits. The 

University of Illinois has developed an AR app to aid library orientation and navigation (Su 

et al., 2022). New students can use the app to find their way around the library, accessing 

information about different sections, available resources, and services through AR overlays. 

Various AR applications and tools have become popular in digital libraries, each offering 

unique features that enhance library services. Aurasma (now part of HP Reveal) is an AR 

platform that allows libraries to create and share AR experiences (Gaol & Oktavia, 2023; 

Tang, 2021). It enables users to scan images or objects to trigger digital content such as videos, 

animations, and links, making library materials more interactive. Layar is another AR 

application used by libraries to create interactive print materials (Ierache et al., 2020). By 

scanning pages of books, posters, or brochures with the Layar app, users can access additional 
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digital content, such as multimedia and web links, enriching their reading experience. Blippar 

is an AR browser that libraries use to deliver interactive content to users (McNally & 

Kolivand, 2024). It can recognise images, objects, and even locations, allowing libraries to 

create immersive educational experiences and interactive guides for their users. 

 

The integration of AR into digital library services has led to several emerging trends in user 

engagement and interaction. AR has transformed traditional learning methods by delivering 

interactive, immersive educational content. Users can explore 3D models, animations, and 

simulations, making learning more engaging and effective. Libraries are using AR to create 

interactive exhibits and guided tours. Users can scan markers to access detailed information 

about exhibits, historical artefacts, and library facilities, enhancing their understanding and 

engagement. AR has enabled the gamification of library services, making them more 

appealing to younger audiences. Through AR-based games and challenges, libraries can 

encourage users to explore different sections, learn about resources, and participate in 

educational activities. AR technology enables personalised user experiences by tailoring 

content to individual preferences and needs. Libraries can use AR to provide customised 

recommendations, navigation assistance, and targeted information based on user behaviour 

and interests. 

 

 

Methodology 

This study employs a qualitative research design to explore the integration of augmented 

reality (AR) in digital library services.  A systematic literature review was conducted to 

address the study's specific objectives. This method employs a structured, rigorous approach 

to identifying, evaluating, and synthesising relevant research studies, ensuring a 

comprehensive and unbiased understanding of the topic. The literature was harvested from 

the databases of Scopus, Web of Science, and Google Scholar. These databases were selected 

because they offer access to a vast repository of scientific and scholarly literature, including 

articles, theses, books, and conference papers. To ensure the relevance and currency of the 

literature reviewed, articles published between 2020 and 2024 were included in the study. 

Articles published before 2020 were excluded to focus on the most recent advancements and 

discussions in AR technology and its application in digital libraries. The search selection was 

based on the title, abstract, and keywords of the articles.  

 

Specific keywords derived from the study's title were used during the search procedures. 

These keywords included “augmented reality,” “digital libraries,” “challenges,” “barriers,” 

“integration,” and “implementation." The use of these specific terms ensured that the search 

was targeted and relevant to the study's objectives. The reviewed literature was thematically 

analysed to identify common themes, patterns, and insights regarding the challenges and 

barriers to AR integration in digital libraries. A total of thirty-three (33) relevant articles were 

reviewed and thematically analysed in alignment with the study objectives. The thematic 

analysis involved coding the data, categorising the codes into themes, and interpreting the 

findings to draw meaningful conclusions. The researchers complied with all ethical 

procedures throughout the study. This included ensuring the integrity and accuracy of the 

literature review, maintaining transparency in the selection and analysis process, and 

respecting the original authors’ intellectual property rights. Additionally, any potential 

conflicts of interest were disclosed, and the findings were presented in an unbiased and 

objective manner. 
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 Findings and Analysis 

This section discusses key findings and salient points from the literature review regarding the 

integration of augmented reality (AR) into digital library services. The integration of AR into 

digital library services marks a significant advancement in how information is accessed, 

interacted with, and used. Recent advancements in AR technology, including improved 

hardware and software, as well as integration with machine learning and artificial intelligence 

(AI), have significantly enhanced its capabilities and applications in digital libraries (Heller 

et al., 2021; Al-Ansi et al., 2023; Liu et al., 2021). For instance, the development of 

sophisticated AR glasses and more powerful smartphones has led to higher-resolution 

displays and greater processing power, enabling more immersive experiences. Most authors 

agree that technological advancements have greatly enhanced AR's potential in libraries, 

making it more interactive and user-friendly (Heller et al., 2021; Al-Ansi et al., 2023; Liu et 

al., 2021). However, some studies emphasise variability in the adoption of these technologies 

across regions and library systems, citing infrastructural disparities as a significant hindrance 

(Syed et al., 2022; Ylipuli et al., 2023). 

 

The opportunities of integrating AR into digital library services are manifold. AR significantly 

enhances user experience and engagement by making information retrieval more dynamic and 

intuitive (Panda & Kaur, 2023; Videnovik et al., 2020). It improves accessibility and 

inclusivity, catering to diverse user groups, including those with disabilities (Clark & Lischer-

Katz, 2020; Bezzaoucha, 2024). AR also introduces innovative ways to present and interact 

with digital content, transforming static resources into interactive and immersive experiences 

(Iatsyshyn et al., 2020; Hynes et al., 2023). The majority of the literature supports the notion 

that AR enhances user engagement and accessibility, making library resources more 

appealing and inclusive (Panda & Kaur, 2023; Clark & Lischer-Katz, 2020). Nevertheless, 

some authors argue that while AR offers numerous benefits, its effectiveness depends heavily 

on user familiarity and digital literacy, which vary widely among library users (Diseiye et al., 

2024; Rafique et al., 2020). 

 

Despite its potential, AR integration in digital libraries faces several challenges. Technical 

and infrastructural limitations, such as the need for robust hardware and software capabilities, 

are significant barriers (Arena et al., 2022; Syed et al., 2022). Financial constraints and the 

high cost of AR technology further complicate its implementation, especially for under-

resourced libraries (Mihai et al., 2022; Diseiye et al., 2024). User acceptance, training, and 

digital literacy are also critical factors influencing the successful adoption of AR (Rafique et 

al., 2020; Diseiye et al., 2024). Additionally, privacy, security, and ethical considerations pose 

significant concerns, requiring careful management and clear policies (Christopoulos et al., 

2021; O’Hagan et al., 2023). There is a consensus among authors that technical, financial, and 

user-related challenges are significant barriers to AR integration (Arena et al., 2022; Mihai et 

al., 2022). Some studies highlight the potential of open-source and community-driven AR 

solutions as cost-effective alternatives, which may help mitigate some of these barriers 

(Oyewole et al., 2023; Alqahtani & AlNajdi, 2023). 

 

The future of augmented reality (AR) in digital libraries appears promising, with several 

trends emerging from the current study's findings. One of the most significant prospects is the 

continued enhancement of user engagement through AR. Future developments in AR are 

likely to focus on creating more personalised and immersive experiences. Libraries could 

utilise AR to tailor content to individual users' preferences and behaviours, providing 
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customised recommendations and interactive guides. This personalised approach not only 

enhances the user experience but also encourages more frequent and in-depth engagement 

with library resources. 

 

The integration of AR with other emerging technologies, such as artificial intelligence (AI) 

and machine learning, is expected to expand its capabilities further. AI-driven AR 

applications can offer more intelligent, intuitive interactions, such as advanced object 

recognition and real-time contextual information. Additionally, the convergence of AR with 

virtual reality (VR) could lead to the development of mixed reality environments, where users 

can seamlessly interact with both digital and physical library spaces. This integration promises 

to create even more immersive and interactive learning experiences. 

 

The future of AR in libraries also holds significant potential for improving accessibility and 

inclusivity. Advances in AR technology can better support users with disabilities, offering 

features such as enhanced audio descriptions, sign language interpretation, and real-time text-

to-speech. Moreover, AR's ability to provide instant translations and multilingual support can 

help bridge language barriers, making library resources more accessible to non-native 

speakers. By catering to a broader audience, AR can promote equal access to information and 

resources, aligning with libraries' core mission to serve diverse communities. 

 

Libraries are likely to continue exploring innovative ways to present and interact with digital 

content using AR. Future trends may include more sophisticated AR-based educational tools, 

such as interactive simulations and 3D models, which can enhance learning and 

comprehension. AR can also be used to create virtual exhibits and interactive tours, allowing 

users to explore historical documents, artefacts, and library facilities in more engaging ways. 

This innovative content presentation can transform traditional learning methods, making 

education more interactive and practical. Lastly, the future of AR in libraries will likely 

emphasise collaborative and interactive learning experiences. AR can facilitate virtual study 

groups, collaborative projects, and peer-to-peer learning, fostering a sense of community and 

cooperation among users. These collaborative tools can help develop critical thinking, 

communication, and teamwork skills, essential for success in the digital age. 

 

 

Conclusion 

The integration of augmented reality (AR) into digital library services represents a significant 

advancement in how information is accessed, interacted with, and utilised. Key findings from 

this study indicate that recent technological advancements in AR, including improved 

hardware and software and the integration of machine learning and artificial intelligence, have 

significantly enhanced AR's capabilities and applications in digital libraries. These 

advancements have made AR more interactive and user-friendly, offering higher-resolution 

displays and greater processing power, enabling more immersive experiences. The study also 

highlights the manifold benefits of AR in digital libraries. AR enhances user experience and 

engagement by making information retrieval more dynamic and intuitive. It improves 

accessibility and inclusivity by catering to diverse user groups, including those with 

disabilities. Additionally, AR introduces innovative ways to present and interact with digital 

content, transforming static resources into interactive, immersive experiences. These benefits 

collectively make library resources more appealing and inclusive, ultimately enhancing user 

satisfaction and engagement. 
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However, the study identifies several challenges and barriers to integrating AR into digital 

libraries. Technical and infrastructural limitations, such as the need for robust hardware and 

software capabilities, are significant barriers. Financial constraints and the high cost of AR 

technology further complicate its implementation, particularly for under-resourced libraries. 

User acceptance, training, and digital literacy are critical factors influencing the successful 

adoption of AR. Privacy, security, and ethical considerations also pose significant concerns, 

requiring careful management and clear policies to ensure responsible use of AR technology. 

Overall, whereas AR holds great promise for transforming digital library services, its 

successful integration depends on addressing these challenges.  
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