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Abstract 

The proliferation of mobile technologies has fundamentally transformed how library services 

are delivered and accessed. This paper examines the development of mobile applications for 

library access and user interaction, synthesizing recent research on design methodologies, 

user needs analysis, implementation strategies, and evaluation approaches. Drawing on case 

studies and empirical research from diverse institutional contexts, the paper identifies key 

trends including user-centred design frameworks, the integration of artificial intelligence 

capabilities, and the imperative of addressing underserved communities. The analysis reveals 

that successful library mobile applications must balance essential functional requirements 

such as catalogue searching and account management with attractive features that enhance 

user engagement. The paper concludes by outlining future research directions and practical 

recommendations for libraries undertaking mobile application development initiatives. 
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Introduction 

The contemporary information landscape is characterized by unprecedented mobility. 

Smartphones have become ubiquitous tools for accessing information, with users increasingly 

expecting seamless digital experiences across all domains of their lives, including libraries. In 

response, libraries across all sectors academic, public, and school have increasingly adopted 

mobile technologies to enhance the delivery of resources and services to smartphone and tablet 

users. Mobile applications represent a significant evolution in library service delivery, offering 

capabilities that extend beyond traditional web-based catalogues. These applications enable 

users to browse collections, access electronic resources, manage their accounts, reserve 

materials, and engage with library staff and services from virtually any location. However, the 

development of effective library mobile applications involves complex considerations, 

including user needs assessment, interface design, technical implementation, and ongoing 

evaluation. This paper provides a comprehensive examination of the development of mobile 

applications for library access and user interaction. It synthesizes recent research and case 

studies to identify best practices, challenges, and emerging trends in this rapidly evolving 

domain. The paper addresses the following research questions: What are the key considerations 

in designing library mobile applications? What features and services are most valued by users? 

What methodologies support effective application development? And what challenges must 

libraries overcome in implementing mobile services? 
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Literature Review 

The Imperative for Mobile Library Services 

The rationale for developing mobile library applications is grounded in both user expectations 

and institutional objectives. As Singh and Madhusudhan (2023) observe, libraries worldwide 

are increasingly adopting mobile technologies to meet the needs of users who rely primarily on 

smartphones and tablets for information access. This trend is particularly pronounced in 

academic contexts, where students and researchers expect immediate, location-independent 

access to library resources. Beyond convenience, mobile applications address critical 

challenges in library service delivery. In Indonesia, for instance, low literacy rates have been 

attributed in part to difficulties in locating physical books within library collections. Traditional 

systems such as Online Public Access Catalogues (OPAC) provide only floor-level information 

without navigation to exact book locations, creating barriers to effective resource discovery. 

Mobile applications with enhanced navigation capabilities can help bridge this gap. 

Similarly, academic libraries in Brazil have developed mobile applications to improve access 

to and visibility of library products and services, addressing challenges in promoting resources 

to both academic and external communities. These initiatives reflect a broader recognition that 

mobile applications serve not only as access tools but also as vehicles for service promotion 

and user engagement. 

 

User Needs and Expectations 

Understanding user needs is fundamental to developing effective library mobile applications. 

Recent research employing the Kano model a framework (2025) for categorizing user 

requirements based on their impact on satisfaction has provided valuable insights into user 

priorities for library applications. A nationwide survey of university library mobile application 

users identified four categories of user needs with distinct characteristics: 

Essential needs are baseline requirements whose absence causes sharp dissatisfaction. These 

include book retrieval functionality, intuitive operation interfaces, aesthetically pleasing page 

design, and mechanisms for user feedback. These features constitute users' fundamental 

expectations; while their fulfilment does not significantly boost satisfaction, their absence is 

detrimental to user experience. Expected needs are explicit requirements of which users are 

consciously aware and that directly influence satisfaction levels. Key features in this category 

include one-click network connection, book loan extension, and seat reservation and renewal 

capabilities. Addressing these needs through application optimization is anticipated to 

significantly enhance user engagement. Attractive needs are latent or unrecognized 

requirements whose fulfilment can significantly enhance satisfaction but whose absence does 

not cause dissatisfaction. These include seat availability information, supervision of uncivilized 

behaviour, book borrowing records, and event notifications. Notably, event notifications were 

highly anticipated by users, driven by interest in library-hosted activities that were previously 

announced only through limited channels. Indifferent needs have no impact on user satisfaction 

whether fulfilled or not, such as purchasing cultural and creative products or library usage 

ranking services. This analysis underscores the importance of prioritizing essential and 

expected needs while incorporating attractive features to differentiate applications and enhance 

user engagement. 

 

Design Methodologies 

The development of library mobile applications has increasingly employed structured design 

methodologies to ensure user-centred outcomes. The User-Centred Design (UCD) approach 

has been widely adopted, emphasizing iterative design based on user feedback and usability 

testing. 
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Research on school library mobile application development employed a comprehensive 

methodology incorporating literature review, analysis of existing mobile web services, and 

survey of student and teacher user experiences. This research proposed a three-phase service 

structure: the first phase addressing accessibility issues such as registration errors and diverse 

login platforms; the second phase providing core functionality including integrated search, 

educational materials, announcements, and interlibrary loan; and the third phase offering 

advanced features like reservation capabilities and detailed search result displays. 

The Design Thinking methodology has also been applied to library catalogue application 

development. This approach proceeds through five iterative stages Empathize, Define, Ideate, 

Prototype, and Test ensuring that design decisions are grounded in user needs and validated 

through usability evaluation. A study employing this methodology for a community library 

catalogue application achieved a System Usability Scale (SUS) score of 82.7, classified as 

"Excellent," demonstrating the effectiveness of this approach. 

 

Core Features and Functionalities 

1. Resource Discovery and Access 

The primary function of library mobile applications is facilitating resource discovery and 

access. Catalogue searching remains the most essential feature, enabling users to locate 

materials across library collections. Advanced features include integrated search across 

multiple databases, detailed search filtering, and the ability to access electronic resources 

directly through the application. Practical navigation support has emerged as a significant 

enhancement to resource discovery. Research on the iPhone mobile application at the National 

Library of Indonesia explored the use of Augmented Reality (AR) through Street View Imagery 

and contextual nudges to simplify physical book location. The proposed design introduced 

three navigation options map-based approach, interactive visualization with Street View 

Imagery, and floor plans achieving a System Usability Scale score of 95.83 in usability testing. 

This represents a substantial improvement over traditional OPAC systems that provide only 

floor-level information. 

 

2. Account Management and Circulation Services 

Effective library applications enable users to manage their accounts and circulation activities. 

Book renewal, reservation, and borrowing record access have been identified as expected needs 

that directly influence user satisfaction. School library applications typically provide integrated 

search and detailed search functions alongside account management features including 

interlibrary loan and e-book access. 

 

3. Communication and Engagement 

Mobile applications serve as communication channels between libraries and their users. Event 

notifications, announcements, and feedback mechanisms enable libraries to keep users 

informed about activities and services. The provision of event notifications has been identified 

as an attractive feature that can significantly enhance user satisfaction, particularly for activities 

such as club events that may not be widely publicized through other channels. 

 

4. Integration with Research and Academic Workflows 

Academic library applications increasingly integrate with research workflows. Commercial 

applications like R Discovery provide access to over 150 million journal articles, personalized 

research feeds, and integration with reference management tools including Zotero and 

Mendeley. Similarly, Scholaread offers PDF reading, academic translation, and literature 
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management capabilities, with features for Zotero integration and full-platform 

synchronization across devices. 

 

Implementation and Evaluation 

1. Development Platforms and Technologies 

Library mobile applications have been developed using diverse platforms and technologies. 

MIT App Inventor has been employed for rapid prototyping and development of library 

applications in institutional contexts. For applications requiring more sophisticated features, 

Glide Apps has facilitated the creation of applications incorporating information retrieval tools 

and direct communication channels. High-fidelity prototyping tools such as Figma are 

commonly used in the design phase to create and test interfaces before implementation. 

 

2. Usability Evaluation 

Usability evaluation is critical to ensuring that library mobile applications meet user needs and 

expectations. The System Usability Scale (SUS) is widely employed as a standardized measure. 

Studies have reported SUS scores of 82.7 for community library catalogue applications and 

95.83 for navigation-enhanced library applications, both classified as excellent. 

Comprehensive usability evaluation may incorporate multiple methodologies. The integration 

of heuristic evaluation and cognitive walkthrough approaches can provide complementary 

insights into usability issues. Iterative testing, as demonstrated in the iPhone navigation feature 

development, allows for refinements based on user feedback across multiple evaluation cycles. 

 

3. Addressing Underserved Communities 

A significant consideration in library mobile application development is the potential to reach 

underserved communities. Research evaluating mobile-based library services has focused on 

accessibility, user engagement, and satisfaction among populations that may face barriers to 

traditional library access. This aligns with the broader social mission of libraries to provide 

equitable information access. Mobile applications represent a promising tool for bridging 

information gaps and meeting educational needs in communities with limited access to physical 

library infrastructure. 

 

Challenges and Considerations 

1. Technical Challenges 

Libraries developing mobile applications face several technical challenges. Integration with 

existing library systems, including Integrated Library Systems (ILS) and discovery platforms, 

requires careful technical planning. Ensuring compatibility across diverse mobile devices and 

operating systems adds complexity to development and testing processes. 

 

2. Resource Constraints 

Many libraries, particularly those in developing contexts, face resource constraints that limit 

their capacity for mobile application development. The case study of the BLDE University 

library application development noted challenges in adapting to rapidly evolving technologies 

and user expectations. However, the availability of low-code and no-code development 

platforms has reduced barriers to entry, enabling libraries with limited technical resources to 

develop functional applications. 

 

3. Privacy and Security 

Privacy and security considerations are paramount in mobile application development. Library 

applications handle sensitive user data, including borrowing records and personal information. 
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Research has identified potential vulnerabilities associated with software libraries used in 

mobile applications, highlighting the need for careful selection and monitoring of third-party 

components. 

 

4. Adoption and Promotion 

Application adoption remains a challenge. The Woodward Library at Austin Peay State 

University case study documented promotion strategies and usage data analysis as key 

components of implementation, emphasizing the importance of marketing to ensure user 

uptake. Libraries must develop strategies to promote their mobile applications and demonstrate 

their value to users. 

 

Future Directions 

Emerging trends in library mobile application development point toward increased integration 

of artificial intelligence and machine learning capabilities. AI-powered features such as 

research discovery, personalized recommendations, automated summarization, and chat-based 

reference services are becoming more prevalent. These capabilities have the potential to 

significantly enhance user experience and streamline research workflows. 

The integration of augmented reality technologies for physical navigation represents another 

promising direction. Research demonstrating the effectiveness of AR-enhanced book location 

navigation suggests opportunities for broader implementation. 

Furthermore, as libraries increasingly serve as community hubs, mobile applications are likely 

to incorporate more social and collaborative features. Event notifications and community 

engagement functionalities have already been identified as attractive needs that can 

significantly enhance user satisfaction. 

 

Conclusion 

The development of mobile applications for library access and user interaction represents a 

significant evolution in library service delivery. This review has identified several key themes 

in contemporary research and practice: the importance of user-centred design methodologies, 

the value of structured needs analysis in prioritizing features, the effectiveness of iterative 

usability testing, and the potential of mobile applications to address challenges in resource 

discovery and equitable access. Successful library mobile applications must balance essential 

functional requirements with attractive features that enhance user engagement. While catalogue 

searching and account management constitute baseline expectations, features such as enhanced 

navigation, event notifications, and research integration can significantly differentiate 

applications and improve user satisfaction. As mobile technologies continue to evolve, libraries 

must remain responsive to changing user expectations while maintaining their core mission of 

providing equitable access to information. Mobile applications, when developed thoughtfully 

and evaluated rigorously, represent a powerful tool for advancing this mission in the digital 

age. 
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