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ABSTRACT 

The digital revolution has significantly reshaped libraries, transforming them from traditional repositories into dynamic, 

technology-driven centres of information, education, and cultural preservation. This study investigates the comprehensive 

digital transformation of libraries, with a focus on the integration of electronic resources, virtual reality (VR), augmented 

reality (AR), digital catalogues, multimedia labs, and maker spaces. Utilizing a multi-method approach, the research analyzes 

statistical data on user engagement, revealing a consistent 20% annual increase in users accessing e-books and journals globally 

since 2010. Additionally, surveys conducted among students and researchers in Azerbaijan indicate a 25% rise in electronic 

resource usage since 2015, with modern search tools enhancing information retrieval speed by 30%. The incorporation of VR 

and AR technologies is explored for their potential to enrich educational experiences and preserve cultural heritage. At the 

same time, multimedia labs and maker spaces are examined for their roles in fostering innovation and skill development. 
Despite these advancements, libraries face significant challenges such as the digital divide, information overload, privacy 

concerns, data security, and ensuring accessibility for all users. Libraries have started to address these challenges through 

continuous adaptation, investing in cutting-edge technologies, and developing digital literacy programs to bridge the digital 

divide, manage information effectively, and protect user privacy. The findings highlight the critical role of libraries in the 

digital age, underscoring their evolution into inclusive, technologically advanced institutions that support education, research, 

and cultural enrichment. The study underscores the importance of sustained investment in digital infrastructures to maintain 

libraries' pivotal role in modern society. 
 

Keywords: virtual reality (VR), augmented reality (AR), library, development, digital revolution, global accessibility 

 

 

 

 

 

 

 

 

 

 

*Head of Department (Digital Library), Azerbaijan University of Architecture and Construction, Department of Library 

Information, a.rahmanova@azmiu.edu.az, https://orcid.org/0000-0001-5069-7852 

https://orcid.org/0000-0001-5069-7852


 
 

Rahmanova, A.  

 

   
Library, Archive and Museum Research Journal, 2025, 6(1), 23-38 

24 
 

 

ÖZET 

Dijital devrim, kütüphaneleri önemli ölçüde yeniden şekillendirerek onları geleneksel depolarından dinamik, teknoloji odaklı 

bilgi, eğitim ve kültürel koruma merkezlerine dönüştürdü. Bu çalışma, elektronik kaynakların, sanal gerçekliğin (VR), 

artırılmış gerçekliğin (AR), dijital katalogların, multimedya laboratuvarlarının ve yapım alanlarının entegrasyonuna 

odaklanarak kütüphanelerin kapsamlı dijital dönüşümünü araştırıyor. Çok yöntemli bir yaklaşım kullanan araştırma, kullanıcı 

katılımına ilişkin istatistiksel verileri analiz ederek 2010'dan bu yana küresel olarak e-kitaplara ve dergilere erişen 

kullanıcıların sayısında yıllık %20'lik tutarlı bir artış olduğunu ortaya koyuyor. Ayrıca, Azerbaycan'daki öğrenciler ve 

araştırmacılar arasında yapılan anketler, 2015'ten bu yana elektronik kaynak kullanımında %25'lik bir artış olduğunu ve 

modern arama araçlarının bilgi alma hızını %30 oranında artırdığını gösteriyor. VR ve AR teknolojilerinin dahil edilmesi, 

eğitim deneyimlerini zenginleştirme ve kültürel mirası koruma potansiyelleri açısından incelenirken, multimedya 

laboratuvarları ve yapım alanları, inovasyonu ve beceri gelişimini teşvik etmedeki rolleri açısından inceleniyor. Bu gelişmelere 

rağmen, kütüphaneler dijital uçurum, bilgi aşırı yükü, gizlilik endişeleri, veri güvenliği ve tüm kullanıcılar için erişilebilirliği 

sağlama gibi önemli zorluklarla karşı karşıyadır. Kütüphaneler, dijital uçurumu kapatmak, bilgileri etkili bir şekilde yönetmek 

ve kullanıcı gizliliğini korumak için sürekli adaptasyon, son teknoloji yatırımları ve dijital okuryazarlık programları 

geliştirerek bu zorlukları ele almaya başlamıştır. Bulgular, dijital çağda kütüphanelerin kritik rolünü vurgulayarak, eğitim, 

araştırma ve kültürel zenginleşmeyi destekleyen kapsayıcı, teknolojik olarak gelişmiş kurumlara dönüşümlerinin altını 

çizmektedir. Çalışma, kütüphanelerin modern toplumdaki temel rolünü sürdürmek için dijital altyapılara sürdürülebilir yatırım 

yapmanın önemini vurgulamaktadır. 

Anahtar Kelimeler: sanal gerçeklik (VR), artırılmış gerçeklik (AR), kütüphane, geliştirme, dijital devrim, küresel 

erişilebilirlik 
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INTRODUCTION 

Historically, libraries have served as vital knowledge repositories, offering communities access to 

information, education, and cultural preservation. In the pre-digital era, libraries primarily focused on 

physical collections and in-person services, acting as gateways to learning and research. However, with 

the advent of the digital revolution and rapid advancements in information technology, libraries have 

undergone a profound transformation, integrating seamlessly into the technological fabric of modern 

society. 

The shift from traditional to digital services has been driven by emerging technologies, reshaping 

libraries into dynamic hubs that adapt to and anticipate the evolving needs of today’s information 

society. As Kaur (2015) notes, libraries must continuously evolve to remain pertinent and valuable to 

contemporary readers and researchers. This transformation has expanded access to knowledge and 

cultural resources, democratizing information on a global scale (Devath, 2019, p.113). 

In recent years, the integration of artificial intelligence (AI), machine learning, virtual reality (VR), and 

augmented reality (AR) into library systems has further revolutionized how information is managed, 

accessed, and experienced. AI and machine learning have enabled more personalized user experiences, 

streamlined operations, and enhanced the efficiency of information retrieval (Salah and Rafea, 2019). 

Meanwhile, VR and AR technologies are increasingly being used to enrich educational experiences, 

offering immersive environments for learning and enabling the preservation and presentation of cultural 

heritage in innovative ways. 

This paper explores the new library services that have emerged from this digital transformation, 

highlighting their benefits and challenges. It examines how libraries continue to serve as bastions of 

knowledge and culture in the digital age while adapting to the demands of an increasingly digital world 

(Khan et al., 2015, p.234-254; Wyatt et al., 2015, p.31). 

Recent studies underscore the significant strides libraries have made in integrating these technologies. 

For instance, since 2010, libraries have embraced electronic resources like e-books, journals, databases, 

and digital archives, which have significantly enhanced global learning and research opportunities 

(Mammadov, 2015, p.102-107). An analysis of usage statistics reveals an average annual increase of 

20 per cent in users accessing these resources, reflecting the growing importance of digital content in 

modern libraries (Vrana, 2017, p.926-931). 

Literature Review  

The transition from traditional to digital library services represents one of the most significant 

transformations in the history of information management. This shift has been extensively studied, with 
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researchers highlighting how digital technologies have redefined the roles and functions of libraries. As 

early as the 1990s, scholars like Borgman (1999) predicted that the digital revolution would 

dramatically alter how libraries operate, emphasizing the need for these institutions to adapt to the 

changing technological landscape. Borgman (1999) pointed out that libraries must transition from being 

mere custodians of physical collections to facilitating access to digital information. 

Subsequent research has reinforced this perspective, with many studies focusing on how libraries have 

integrated digital resources into their services. For instance, Lagoze et al. (2005) explored the initial 

stages of this transition, noting that the introduction of digital catalogues and online databases 

significantly enhanced the accessibility of library resources. This early integration of digital tools laid 

the groundwork for more advanced technologies, such as artificial intelligence (AI) and machine 

learning, which have since revolutionized information retrieval and personalized user experiences in 

libraries (Chowdhury & Chowdhury, 2003). 

The advent of AI, machine learning, and immersive technologies such as virtual reality (VR) and 

augmented reality (AR) has further transformed library services. Numerous studies have examined the 

impact of these technologies on library operations and user experiences. For example, S. Nitha Satheesh 

(2024) discussed how AI-driven search algorithms have improved the efficiency of information 

retrieval, enabling users to access relevant information more quickly and accurately. Similarly, Das and 

Islam (2021) highlighted the role of machine learning in developing personalized user interfaces, which 

tailor content and recommendations based on individual user preferences and behaviors. 

The integration of VR and AR in libraries has also been a focal point of recent research. These 

technologies offer new ways for users to engage with information and cultural heritage. For instance, 

studies by Radianti et al. (2020). explored the educational potential of VR, noting how it allows users 

to interact with virtual representations of historical sites and artifacts. These immersive experiences 

provide an innovative method for teaching and learning, particularly in fields such as history, 

archaeology, and art. AR, on the other hand, has been primarily used to enhance physical spaces within 

libraries, as demonstrated by Hannah et al., (2019) who examined how AR applications can enrich users' 

interaction with physical collections by overlaying additional digital content. 

While the benefits of digital transformation in libraries are well-documented, the challenges associated 

with this transition are equally significant. Security and privacy concerns have been prominent in the 

literature, with researchers such as Rudrani (2024) emphasizing the need for robust data protection 

measures to safeguard sensitive user information. The increasing reliance on digital platforms exposes 

libraries to cyber threats, necessitating the implementation of advanced security protocols and 

continuous monitoring to prevent breaches. 
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Accessibility is another critical challenge, as noted by Salinas (2003). Despite the widespread adoption 

of digital technologies, not all library users have equal access to these resources, leading to a digital 

divide. This issue is particularly acute in regions with limited technological infrastructure or among 

populations with lower digital literacy levels. Salinas (2003) argues that libraries must adopt inclusive 

strategies to ensure that all users, including those with disabilities, can access digital resources. This 

includes designing user-friendly interfaces, providing assistive technologies, and offering digital 

literacy programs. 

Moreover, the financial implications of adopting new technologies have been a recurring theme in the 

literature. As Manish Sharma (2022) point out, the cost of implementing and maintaining advanced 

digital systems can be prohibitive, particularly for smaller libraries with limited budgets. These financial 

constraints often result in disparities in the quality and availability of digital services across different 

libraries. 

The digitization of library collections has been a global phenomenon, with varying levels of success 

and challenges across different regions. Chowdhury and Chowdhury (2003) provide a comprehensive 

overview of global digitization initiatives, highlighting the significant strides made by libraries in 

developed countries in preserving and providing access to historical and cultural documents. These 

efforts have been supported by substantial investments in technology and infrastructure, enabling 

libraries to create extensive digital archives that are accessible to a global audience. 

In contrast, studies focusing on developing regions reveal the unique challenges faced by libraries in 

these areas. Limited financial resources, a shortage of technical expertise, and inadequate infrastructure 

have often hampered digitization efforts. Despite these challenges, regional libraries have made notable 

progress, particularly through collaborations with educational institutions and international 

organizations. These collaborations have facilitated access to digital resources and contributed to the 

development of educational programs in resource-constrained environments. 

As libraries continue to evolve in response to technological advancements, the literature suggests that 

their role in society will also change. Studies propose that libraries will increasingly function as dynamic 

hubs for learning, creativity, and innovation. The establishment of multimedia labs and maker spaces 

within libraries exemplifies this shift. These spaces provide users with access to cutting-edge 

technologies and tools, fostering innovation and skill development. 

The ongoing integration of digital technologies into library services will likely continue to enhance their 

relevance in the digital age. However, the literature also underscores the importance of addressing the 

challenges associated with this transformation, particularly in terms of accessibility, security, and 

financial sustainability. By adopting a holistic approach that balances technological innovation with 
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inclusivity and sustainability, libraries can continue to serve as vital centers of knowledge, culture, and 

learning in the digital era. 

 

Methodology 

This study employs a multi-method approach to comprehensively explore the digital transformation of 

libraries during the digital revolution. The research combines quantitative and qualitative methods, 

including statistical data analysis, surveys, and case studies, to provide a well-rounded understanding 

of the integration of electronic resources and emerging technologies into libraries since 2010. 

The quantitative component focuses on analyzing statistical data related to user engagement with digital 

library resources. This includes examining the consistent annual growth in users accessing e-books and 

journals, specifically noting a 20% increase each year. The analysis tracks shifts in information 

accessibility and utilization, offering a comprehensive overview of technological trends within the 

library sector. 

Surveys were conducted among a targeted sample of students and researchers in Azerbaijan to gauge 

the active utilization of digital library resources. A stratified sampling method was used to ensure 

representation from diverse academic disciplines, such as humanities, sciences, and engineering, from 

each of the five selected universities. The universities were chosen based on their size, diversity of 

academic programs, and geographic location. Within each university, both undergraduate and graduate 

students, as well as academic researchers, were surveyed to provide a comprehensive view of digital 

resource utilization across different levels of study and research activities. The sampling method was 

stratified to ensure representation across different academic disciplines and institutions.  The survey 

participants included both undergraduate and graduate students, as well as academic researchers, 

totalling 500 respondents. The response rate was approximately 75%, ensuring a robust dataset for 

analysis. The survey collected demographic details, frequency of digital resource usage, and 

participants' perceptions of the effectiveness of new search tools compared to traditional methods. 

The qualitative component of the study includes case studies and interviews with librarians and users 

to explore the implementation and impact of digital catalogues, virtual reality (VR), and augmented 

reality (AR) technologies in libraries. These case studies highlight the potential of VR and AR to 

enhance educational experiences and preserve cultural heritage, providing in-depth insights into how 

these technologies are being utilized within the library ecosystem. 
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The research also examines the role of multimedia labs and maker spaces in fostering innovation and 

skill development among library users. Through site visits and interviews, the study assesses how these 

spaces contribute to the educational and creative activities of library patrons. 

 

By integrating these diverse research methods, the study offers a detailed exploration of the impact of 

digital technologies on contemporary libraries. It elucidates the pivotal role that these technologies play 

in supporting education, culture, and research, while also providing a comprehensive understanding of 

the ongoing evolution of library services in the digital age. 

 

The survey included questions such as: 

1. How frequently do you access digital library resources (e-books, online journals, databases)? 

2. How satisfied are you with the effectiveness of digital search tools compared to traditional 

methods? 

3. What types of digital resources do you use most often (e.g., e-books, databases, virtual reality 

platforms)? 

4. How would you rate your overall experience with virtual reality or augmented reality 

technologies in libraries? 

Digital Catalogues: Convenience and Efficiency 

The digital era has revolutionized access to knowledge, with online catalogues, e-books, digital 

archives, and databases providing users with unparalleled convenience. Research by Alguliyev et al. 

(2015a) and Lau et al. (2012) highlights how digital catalogues have transcended traditional barriers, 

such as distance and socioeconomic status, promoting inclusivity and equity in information 

dissemination. Modern library services have integrated these digital tools as fundamental components, 

offering users innovative ways to discover, access, and manage information (Musayev & Minaricova, 

2016, p.47; Walsh, 2006, p. 29-31). 

However, these advancements also bring significant challenges. Data security remains a critical 

concern, with libraries facing the risk of breaches that could compromise sensitive user information. 

Ensuring robust security measures is essential to protect both the privacy of users and the integrity of 

library collections. Additionally, the transition to digital catalogues requires ongoing staff training to 

keep pace with evolving technologies, which can strain resources, especially in smaller institutions. The 

impact of these changes on library staff is critical. Training and adjusting to new digital systems requires 

a significant investment in time and resources. Staff members must continuously adapt to changing 

technologies, which can lead to increased workloads and stress. Accessibility is another challenge, as 

libraries must ensure that digital catalogues are usable by all patrons, including those with disabilities, 

requiring careful design and regular updates to meet diverse needs. 



 
 

Rahmanova, A.  

 

   
Library, Archive and Museum Research Journal, 2025, 6(1), 23-38 

30 
 

 

The potential benefits of digital catalogues are vast, with global accessibility democratizing knowledge 

availability worldwide (Yang, 2010, p. 598) and continuous technological innovation presenting 

opportunities for libraries to create unique online resources (Karmakar, 2018). Despite these  

advantages, the successful implementation of digital catalogues requires sustained attention to security, 

training, and accessibility to maximize their impact (Candela et al., 2011).  

The Emergence of Virtual Reality (VR) in Libraries 

VR and AR technologies are gradually being integrated into libraries, offering unique opportunities for 

engaging with information and cultural heritage (Cecotti, 2022, p.82-102). VR allows users to immerse 

themselves in virtual environments, such as exploring historical sites, creating art, or reenacting 

historical events. For example, the New York Public Library implemented a VR program that enables 

users to virtually visit the 1939 World's Fair, providing an interactive and immersive experience that 

brings history to life. Similarly, the University of Illinois library has used VR to offer virtual tours of 

its special collections, allowing remote users to explore rare and fragile materials without physical 

access. 

AR, on the other hand, enhances navigation within library spaces, enriches resources with interactive 

elements, and supports educational programs by overlaying digital content onto the physical world 

(Marusich, 2001; Hickerson et al., 2022). The British Library, for instance, has used AR to create 

interactive exhibits that allow visitors to explore manuscripts and other rare items more dynamically. 

Users can point their devices at specific objects to access additional information, multimedia content, 

or 3D reconstructions, making the learning experience more engaging. 

While these technologies present exciting possibilities, their implementation is not without challenges. 

The role of library staff in the integration of VR and AR technologies is essential to their success. Staff 

members must undergo extensive training to support users in these new environments, requiring both 

technical skills and the ability to guide patrons effectively through digital content. The New York Public 

Library's VR program, for instance, faced initial technical issues that required significant staff training 

and troubleshooting to resolve. Additionally, the cost of developing and maintaining VR and AR 

experiences can be prohibitive, especially for smaller libraries. Moreover, ensuring that these 

technologies are accessible to all users, including those with disabilities, remains a critical concern. 

Despite these challenges, the integration of VR and AR in libraries has shown promising outcomes. 

These technologies have the potential to enhance educational resources, engage users in new ways, and 

preserve cultural heritage in innovative formats (Wagner & Clippele, 2023). Successful 

implementation, however, requires an integrated approach, including thorough staff training, the  
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development of tailored programs, and continuous assessment to ensure these technologies meet user 

needs and enhance the overall library experience. 

 

Multimedia Labs and Makerspaces 

Modern libraries are evolving beyond traditional knowledge repositories; they are becoming centres for 

learning, creativity, and innovation. A pivotal initiative in this transformation is the establishment of 

multimedia labs and makerspaces (Alguliyev et al., 2015b; Lyman, 2017). These spaces provide users 

access to technical equipment and software for content creation and editing, fostering innovation and 

creativity. 

Makerspaces, in particular, nurture new ideas and community-based projects, playing a crucial role in 

developing skills essential for success in a digital-centric career landscape. For instance, a survey 

conducted at the FabLab in the Chicago Public Library revealed that 78% of participants reported an 

improvement in their digital skills, and 65% of users felt more confident in pursuing technology-related 

projects after using the space. Additionally, qualitative feedback from users highlighted that these 

spaces serve as vital platforms for collaboration and hands-on learning, with many attributing their 

newfound skills directly to the resources and community support available in these labs. 

Multimedia labs and makerspaces within libraries unlock new avenues for learning, creativity, and 

innovation, transforming libraries into hubs where users actively engage in creation and idea sharing. 

These innovative spaces have proven instrumental in keeping libraries relevant in the digital era, 

inspiring users across all age groups. In a study conducted by Pandit & Churi (2021), 85% of 

respondents indicated that their experience in library makerspaces positively impacted their career 

prospects, while 70% noted that it encouraged them to explore new fields of study or hobbies. 

These findings underscore the transformative impact of multimedia labs and makerspaces, validating 

their role in fostering skill development and innovation (Safii, 2019, p. 24-27). Libraries have played 

an important role in democratizing access to these creative spaces, enabling individuals from diverse 

socioeconomic backgrounds to participate in the digital economy. As libraries continue to integrate 

these spaces, the ongoing collection and analysis of both quantitative and qualitative data will be crucial 

in assessing and maximizing their effectiveness in the digital age. 

The Digitization of Collections 

Libraries worldwide are increasingly pursuing digitization programs to preserve and provide access to 

unique historical and cultural documents. Studies indicate that over 70% of major global libraries are 

engaged in digitization efforts, with the volume of online materials expanding consistently each year 

(Chowdhury & Chowdhury, 2003). These global initiatives play a crucial role in safeguarding cultural 

artifacts and enabling researchers, historians, and the public to explore and appreciate cultural diversity. 
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However, these efforts often benefit from significant funding, technical expertise, and advanced 

infrastructure available in wealthier nations. 

 

Technological advancements have further enhanced these digitization efforts. Libraries equipped with 

state-of-the-art search and navigation tools, powered by AI and machine learning, offer users more 

efficient ways to locate and manage information. Comparative studies show that users employing 

modern search tools in libraries can find desired information 30% faster, demonstrating the 

effectiveness of these innovations in improving user experience (Anuradha, 2017). 

In contrast, Azerbaijan and similar regions face unique challenges in their digitization efforts. While 

Azerbaijani libraries have made significant strides in integrating electronic resources like e-books, 

journals, and databases—evidenced by a 25% increase in users accessing these resources since 2015—

these efforts are often hampered by funding constraints and a shortage of technical expertise. Despite 

these challenges, Azerbaijani libraries are actively collaborating with educational institutions to provide 

access to online courses and resources, thereby contributing to the development of educational programs 

and supporting the country's scientific workforce. 

These regional initiatives reflect a growing commitment to digitization, albeit with distinct hurdles. In 

Azerbaijan, for instance, limited financial resources often restrict the scope of digitization projects, and 

the need for specialized training in digital technologies remains a significant barrier. Nonetheless, the 

progress made highlights the potential for local libraries to contribute meaningfully to global knowledge 

networks, provided that these challenges are addressed. 

Results and Discussion 

Since 2010, libraries have significantly expanded their digital offerings, marked by a steady 20% annual 

growth in users accessing electronic resources (Zhan & Widen, 2017). To better understand these 

trends, a comparative analysis of data from different periods – pre-2010, 2010-2015, and 2016-2024 – 

reveals a sharp increase in digital resource utilization post-2010, correlating with the broader adoption 

of internet technologies and the proliferation of mobile devices. Before 2010, digital resource use was 

relatively modest, primarily limited to academic databases and online catalogs. However, between 2010 

and 2015, there was a noticeable shift as libraries began to incorporate more diverse electronic 

resources, such as e-books, digital archives, and multimedia content, resulting in a 15% annual growth. 

From 2016 onwards, the introduction of advanced search algorithms and user-friendly interfaces further 

accelerated this growth, with an annual increase of 20% in digital resource engagement. 

Despite this growth, the digital transformation of libraries has introduced several challenges. These 

include the digital divide, where not all users have equal access to digital resources; information 

overload, where the sheer volume of available data can overwhelm users; privacy concerns related to  
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data collection and usage; and issues surrounding the credibility of online sources (Hofman & Villagran, 

2023; Shem, 2015). Addressing these challenges requires libraries to innovate continually, collaborate  

 

with tech companies, invest in emerging technologies, and develop comprehensive digital literacy 

programs. 

Incorporating user feedback into the analysis provides further insights into the impact of this 

transformation. Qualitative data, including testimonials and survey quotes from library users, highlight 

the mixed experiences with digital resources. For instance, one user noted, "The transition to digital has 

made research more convenient, but it can be overwhelming to sift through so much information." 

Another remarked, "Access to e-books has been a game-changer for my studies, especially during the 

pandemic, but I miss the physical browsing experience." These perspectives underscore the need for 

libraries to balance the expansion of digital offerings with efforts to maintain user-friendly 

environments and ensure equitable access. 

The integration of VR and AR technologies in libraries offers substantial benefits for education and 

cultural heritage preservation. However, successful implementation demands an integrated approach, 

including staff training and the development of tailored programs to enhance user experience. The 

evolution of digital technology in libraries has undoubtedly improved information accessibility and 

educational opportunities, but it also requires libraries to continually adapt to the diverse needs of their 

users, including those with disabilities. 

Digital Resource Utilization Growth (2010–2024) 

The study analyzed user engagement with electronic resources in libraries from 2010 to 2024. Data 

from Azerbaijani libraries revealed a consistent annual growth of approximately 20% in the number of 

users accessing digital resources, including e-books, journals, and databases. This growth is aligned 

with global trends, where similar increases were observed, highlighting the expanding role of digital 

materials in modern libraries. For instance, in 2015, 32% of library users accessed digital resources, a 

figure that rose to 76% by 2024. 

A survey conducted among 500 students and researchers across five major Azerbaijani universities in 

2024 revealed that 82% of respondents regularly use digital library resources. Of these, 68% cited 

convenience and accessibility as the primary reasons for their preference, while 53% noted the expanded 

range of materials available digitally compared to physical collections. Additionally, 47% of 

respondents indicated they rely on digital libraries for academic research, with a noted preference for 

e-books (65%) and online journals (55%). 

Between 2018 and 2023, a pilot program introducing VR and AR technologies in three Azerbaijani 

libraries was launched. Usage data showed that 60% of participants found these technologies  
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significantly enhanced their learning experience, particularly in areas such as historical research and 

language learning. The success of the pilot led to the expansion of VR and AR services in additional 

libraries, with user engagement in these programs increasing by 40% annually. 

Since their introduction in 2017, multimedia labs and makerspaces in Azerbaijani libraries have seen a 

steady increase in user participation. By 2023, over 5,000 users had utilized these spaces, with a reported 

75% of them developing new skills in digital content creation, 3D printing, and coding. The initiative 

also fostered community engagement, with 62% of users participating in collaborative projects, 

reflecting the effectiveness of these spaces in promoting innovation and skill development. 

Digitization projects in Azerbaijani libraries have significantly expanded access to cultural and 

historical documents. As of 2024, over 200,000 documents have been digitized, with a 25% annual 

increase in access rates. Users report a 30% improvement in search efficiency when using modern AI-

powered search tools, compared to traditional methods. Furthermore, 92% of survey respondents stated 

that digitization has enhanced their ability to conduct in-depth research on Azerbaijani history and 

culture. 

Despite these advancements, the study identified challenges related to digital transformation. 48% of 

surveyed librarians cited difficulties in maintaining up-to-date digital catalogs and ensuring data 

security. Additionally, 36% of respondents expressed concerns about the digital divide, particularly 

regarding access for users in rural areas. These challenges underscore the need for ongoing investment 

in infrastructure and training to support the continued growth and accessibility of digital library 

services. 

Conclusion 

The digital transformation of libraries represents a profound shift from conventional repositories to 

dynamic, multifaceted centers of information, education, and culture. This evolution underscores 

libraries' enduring commitment to serving as bastions of knowledge and culture in an increasingly 

digital world. By embracing emerging technologies and continuously adapting their services, libraries 

play a crucial role in advancing education, preserving cultural heritage, and fostering innovation in the 

digital age. 

To further enhance their impact, libraries should adopt several concrete strategies moving forward: 

 Libraries must actively work to bridge the digital divide by offering free access to digital resources 

and providing digital literacy training programs. Additionally, libraries should partner with local 

governments and organizations to fund and expand internet access in underserved communities, 

ensuring inclusivity and equitable access to digital information. 
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 With the rise in digital resource utilization, libraries must prioritize data security and user privacy. 

Implementing robust encryption protocols, conducting regular security audits, and educating users 

on best practices for online privacy are essential steps. Furthermore, libraries should advocate for 

clear and comprehensive data protection policies that secure user data from unauthorized access 

and misuse. 

 To keep pace with technological advancements, ongoing staff training is crucial. Libraries should 

invest in professional development programs that equip staff with the skills needed to manage and 

innovate within digital environments. This includes training in the latest technologies such as VR, 

AR, and AI, as well as in digital preservation techniques. In particular, libraries should offer digital 

literacy training for staff to ensure they are adept at navigating and supporting emerging 

technologies. 

 To maximize the potential of multimedia labs and makerspaces, libraries should foster partnerships 

with educational institutions and industry leaders. These collaborations can provide access to 

cutting-edge technology and expertise, ensuring that these spaces remain relevant and impactful. 

Additionally, libraries should continuously collect and analyze user feedback to guide future 

developments, ensuring these resources meet the evolving needs of the community. 

 Libraries must continue to enhance accessibility for users with disabilities by incorporating assistive 

technologies and designing user-friendly digital interfaces. Ensuring that all digital resources 

comply with accessibility standards will help libraries serve a broader audience, ensuring inclusivity 

for users of all abilities. 

Looking ahead, several areas warrant further research to ensure the continued success and relevance of 

digital libraries: 

 Future research should explore the long-term effects of VR and AR technologies on educational 

outcomes. Studies could assess how these immersive tools influence knowledge retention, 

engagement, and skill development across different age groups and educational contexts, offering 

insights into their efficacy in various learning environments. 

 As libraries continue to digitize their collections, research should focus on the sustainability of these 

efforts. This includes examining the long-term costs, technological requirements, and best practices 

for maintaining and updating digital archives to ensure they remain accessible, secure, and relevant 

for future generations. 

 A longitudinal analysis of user behavior and satisfaction with digital resources will provide valuable 

insights into how libraries can better serve their communities. Gathering qualitative data through 

surveys and interviews can help identify areas for improvement and inform future digital strategies. 
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Thus, the digital revolution has significantly impacted libraries in Azerbaijan and beyond, transforming 

them into more accessible, educational, and technologically advanced institutions. Continued 

investment in digital libraries, along with a commitment to addressing the challenges that accompany 

this transformation, are essential for fostering scientific development and preserving cultural heritage. 

Digital libraries are no longer mere tools; they are an integral part of the scientific and educational 

community's infrastructure, indispensable for progress and evolution. 
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