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Abstract
This research examines the integration of Artificial Intelligence (AI) technologies in Nigerian academic libraries, focusing on their potential to enhance service delivery, improve information retrieval, and foster user engagement. The review identifies transformative opportunities presented by AI, such as data analysis, enhanced search capabilities, and personalized user experiences. However, it also highlights significant challenges, including inadequate funding, lack of technical expertise, and infrastructural limitations that impede effective implementation. The necessity for training programs to equip librarians with AI competencies and strategic planning to overcome barriers is emphasized. Future research directions are proposed, including infrastructure improvements, user-centered AI solutions, and longitudinal studies to fully realize the benefits of AI in library services.
Keywords:	Prospects, Challenges, Artificial intelligence, Nigerian, Academic libraries, 		Technologies.

Introduction
Technologies related to artificial intelligence (AI) are becoming more widely recognised as game-changing instruments in a variety of fields, such as education and library services. Academic libraries in Nigeria are starting to investigate how to include AI to improve information retrieval, boost user engagement, and improve service delivery. The impact of AI applications in Nigerian academic libraries is summarised in this assessment of the literature, which also highlights the opportunities and difficulties associated with their adoption. Igbo, Imo, Jidere, and Ugwu (2024) claim that ICT and related technological developments have frequently led to important and instructive changes in library operations and services over time. The library is a critical organ tasked with supporting scholarship in the parent institution by providing effective and efficient access to information. The modern academic library has struggled to keep up with the many technical breakthroughs that occur in the information world in order to remain relevant in its functions of supporting teaching, learning, and research. In other words, the use of digital technology in libraries is always expanding at a rapid pace, resulting in regular changes in the mode of information service delivery, primarily through automation.
Artificial intelligence (AI) technologies have become globally recognized as indispensable tools for improving organizational efficiency and productivity. Suffice therefore to say that AI technologies have strongly influenced the world of work in the 21st century. In the library setting, Yusuf, Adebayo, Bello, and Kayode (2022) the adoption of AI can improve library services and provides access to accurate information that can drive growth and development in this information age. Artificial intelligence technologies are now being used in libraries to achieve the organic integration of readers and libraries. With this, readers interact on the same platform, track and acquire the personalized needs and information of users so that users can access information accurately, and humanized services, at a reduced cost to rationally utilize library resources. Tella (2020) stressed that libraries in the developed countries have accepted and use AI technologies virtually in all spheres of life whereas those in developing countries are still struggling to find their feet.
In higher institutions of learning, the four major infrastructures are laboratories, equipment, teachers/classrooms and libraries that contain rich and balanced information resources that can support teaching; learning and research work (Tiemo and Ateboh, 2016).
Libraries are the nerve centre of an educational institution and a place where information is provided to serve all patrons irrespective of their ages, political and ethical background, religion, sex, etc. The transition of information materials from book collections to audiotape collections, video collections, database, digitization of information materials, library automation, and now the adoption of artificial intelligence in library operations (Vijayakumar and Vijan, 2011). This implies that one of the motives of adopting AI technologies in university libraries is to satisfy user needs. The origin of Artificial Intelligence (AI) can be traced to John McCarthy’s research in 1955, with the assumption that every aspect of learning and other forms of intelligence can be stimulated through the use of a machine (Wang, 2018).
The adoption of Artificial Intelligence (AI) in Nigerian academic libraries holds significant promise but also faces several challenges. Below are some of the prospects and challenges associated with AI adoption in these libraries:
Prospects of AI Adoption in Nigerian Academic Libraries
The adoption of Artificial Intelligence (AI) in Nigerian academic libraries holds significant promise but also faces several challenges. Below are some of the prospects and challenges associated with AI adoption in these libraries:
· Improved Information Retrieval:	AI can enhance the process of retrieving information from vast databases. With advanced search algorithms, AI can improve accuracy and efficiency, enabling quicker access to relevant academic resources for students and faculty.
· Personalized Services:	AI can tailor library services to meet individual user needs. By using AI-driven recommendation systems, libraries can suggest resources, books, or articles that align with users' research interests and preferences, improving user satisfaction and engagement.
· Automation of Administrative Tasks:	AI can automate repetitive administrative operations such as categorization, circulation, and inventory management. Staff time is freed up as a result, allowing them to focus on more value-added services such as user support and research assistance.
· Enhanced User Experience:	AI-powered chatbots and virtual assistants can provide 24/7 support to users, answering queries, assisting with navigation, and helping in the library's daily operations. This improves accessibility and support for students and researchers.
· Better Resource Management:	With AI algorithms, libraries can predict resource demand and optimize the management of collections, ensuring that the most needed resources are available when required, and aiding in the efficient use of available space.
· AI-Based Learning Tools:	AI technologies can assist in developing learning tools such as intelligent tutoring systems, language processing tools, and even virtual reality platforms, which enhance the learning experience in academic libraries.
· Advanced Data Analytics:	Libraries can use AI to analyze data on user behavior, library usage, and resource trends. This can guide decision-making, helping libraries better allocate resources, plan services, and improve the overall user experience.
Challenges of AI Adoption in Nigerian Academic Libraries:
· Lack of Infrastructure:	One of the most significant barriers to AI adoption in Nigerian academic libraries is the lack of adequate technological infrastructure, including high-speed internet, computers, and servers to support AI applications effectively.
· Limited Technical Expertise:	Many library staff in Nigeria may lack the necessary skills and training to implement and manage AI systems. This limits the potential of AI integration in academic libraries. Continuous professional development programs are required to equip librarians with the necessary expertise.
· High Implementation Costs:	The initial cost of adopting AI technology can be prohibitive for many academic libraries in Nigeria, which may struggle with tight budgets and limited funding. These libraries may face difficulties in acquiring AI tools, hiring technical experts, and maintaining AI systems.
· Data Privacy and Security Concerns:	AI systems rely heavily on data collection and analysis, which raises concerns about user privacy and data security. Nigerian libraries must ensure they comply with data protection regulations and implement robust cybersecurity measures to protect sensitive user information.
· Resistance to Change:	Many library staff and users may be resistant to adopting AI technology due to fear of the unfamiliarity with AI tools, or concerns about losing jobs. Overcoming this resistance requires awareness campaigns and change management strategies.
· Limited Localized AI Solutions:	Most AI solutions available are not tailored to the unique needs of Nigerian academic libraries or the local context. There is a lack of locally developed AI tools that cater to specific challenges faced by libraries, such as language barriers, local content, and cultural nuances.
· Internet Connectivity Issues:	In many parts of Nigeria, reliable internet access remains a challenge. Since AI applications often rely on cloud-based services, poor connectivity may hinder the effective implementation and operation of AI tools in academic libraries.
· Sustainability and Maintenance: Maintaining and upgrading AI systems can be challenging in environments where funding and expertise are limited. Libraries may struggle to keep up with rapidly evolving AI technologies, leading to potential system obsolescence.
Adoption of Artificial Intelligence (AI) in Academic Libraries in Nigeria
Artificial Intelligence, which is the latest in the development, has been viewed as one of the 
evolutionary technological tools that has brought about tremendous change in the operations and services of the library. As a result, most academic libraries throughout the world regard AI adoption as a developing strategy that provides ease of operations and services (Eirimiokhale and Sulyman, 2023). The level of adoption of AI in Nigerian libraries is low, as indicated by the findings of Odeyemi (2019), Ajani et al. (2022), Yusuf et al. (2022). This circumstance raises concerns regarding the feasibility of its full implementation in academic libraries as a means of keeping up with global trends and giving libraries a competitive advantage in information access initiatives. Bughin et al. (2018) describe AI capability as being made of machine learning; natural language text understanding; virtual agents or conversational interfaces; physical robots, natural language speech understanding; natural language speech generation and autonomous vehicles.
The use of AI has not gained much popularity in Nigeria, it is regarded as part of the 4th industrial revolution (Park, 2019), and originated from the assumption of John McCarthy in 1956 who states that every aspect of learning and other forms of intelligence can be simulated through the use of machine (Wang, 2018). The originator further defines AI as the ‘Science and Engineering of making intelligent machines, particularly intelligent software’ with the goal of using the computer to study the intelligence and associated decision making skills of humans (Amudha, 2022). Theoretically, the field of AI was started from the realization that computers, though initially designed to do numerical calculation, can be made to carry out other mental activities such as theorem proving and playing, which are hard intellectual problems that are usually considered as demanding intelligence. This implies that the theory of artificial intelligence is centered on the mix between human intelligence and computer intelligence.
Sivarajah et al. (2017) noted that using AI in academic libraries allows for better analysis of datasets, especially large datasets used for analysis across multiple datasets. It also helps to eliminate repetitive and tedious tasks. The implication of this is that applying AI in library operations helps libraries develop capabilities that can exceed the human mind. Libraries, including university libraries in developing countries, such as Nigeria, have failed to adopt digital technologies, and they also show resistance to change in the use of technologies in various library operations (Wheatley and Hervieux, 2019). 
Tella (2020) stressed the need for academic libraries to re-position themselves to take relative advantage of artificial intelligence’s potentials by refining the quality of library services in this era of the information age.
Achievements of AI in Academic Libraries
According to Balsubramanian and Tamilselvan (2023), the impact of AI on library operations and services manifests itself in the following ways: 
· Data Analysis: AI can be used to evaluate library data such as circulation statistics, user activity, and resource utilization to detect patterns and generate insights that can help with decision making and service enhancement.
· Enhanced Search and Discovery: AI powered system can assist users to find relevant resources more quickly and easily, analyzing search behavior of users, identifying search patterns and suggesting resources that may be of interest to users, as well as real-time query resolution and individualized, responsive customer care. 
· Collection Management: AI can help in the selection and acquisition of library resources by analyzing usage data, identifying popular items, and predicting future demand, allowing the library to make more informed decisions about which resources to purchase while also allocating fund more efficiently. 
· Processing and Organizing Library Resources: AI facilitates the cataloging and classification of library items, lowering the time and effort required to handle and arrange collections. 
· Inclusive Information Accessibility: AI enables more inclusive access to resources and services, particularly for the challenged, by providing alternate text and audio description, automatic translations, and other assistive technology. 
· Preservation of Resources: AI can digitize and preserve library items, lowering the risk of loss or damage to physical documents and making them more publicly available and usable in the future. 
Conclusively, Subaveerpandiyan (2023) discovered that AI can improve information retrieval, 
automate library routines, personalize user interaction, and provide innovative services, that means it enhancing the library users satisfaction.
An Overview of Nigerian Academic Libraries in 21st Century
An academic library is a library that is attached to academic institutions above the secondary level, serving the teaching and research needs of the students and staff. These libraries serve two complementary purposes: to support the school’s curriculum, and to support the research of the university faculty and students. Academic libraries are information centers established in support of the mission of their parent institutions to generate knowledge, equip people with knowledge in order to serve the society and advance the well-being of mankind. Academic libraries are libraries attached to tertiary institutions such as universities, polytechnic institutions, colleges of education, colleges of agriculture, colleges of technology and also research institutes (Akporhonor, 2005). Singh and Kaur (2009), stressed that preservation and access to knowledge and information is the main mandate of academic libraries along side supporting the mission of their parent institutions which is teaching and research.
Okiy (2005) notes that of all the different types of libraries in Nigeria, only university libraries have a clearly- defined policy on funding. They are allocated 10 percent of the recurring annual budget of their parent universities, a result of the Federal Government and Academic Staff Union of Universities agreement of 1992. However, it is regrettable that such monies are not forthcoming as most university administrators tend to flout that decision (Okiy, 2005; Yetunde, 2008).
Academic libraries in Nigeria are not separated from this technological revolution. As information providers, they are constantly under pressure to provide sources of information relevant to their immediate communities. People have to change the way they work and believe they work effectively in an automated environment. This means that academic libraries must integrate digital resources to be at the forefront of the provision and dissemination of information. Today, students and teachers have developed a stronger preference for electronic information than manual systems. Okiy (2010) opined that with the use of ICT, it has become possible to access a variety of information and knowledge sources in a manner that would be simple, easy and independent of time, place and subject discipline.
Digital era is the age of information. It is also considered an era of explosion of sources of information. New work patterns and business practices have evolved and new skills are needed. Librarians in the digital society must be able to quickly find, evaluate and search for new information to meet the needs of their users. Librarian must communicate with others. Krubu and Osawaru (2010), Information and Communication Technology (ICT) has brought unprecedented changes and transformation to academic library and information services, conventional LIS such as OPAC, users services, reference services, bibliographic services, current awareness services, Document delivery, inter-library loan, Audio visual services and customer relations can be provided more efficiently and effectively using ICT, as they offer convenient time, place, cost effectiveness, faster and most-up-to-date dissemination and end users involvement in the library and information services process. They must be adaptable, creative and able to understand things as a system or level of public image (Ramzan, 2004). In the digital society, ICT has resurfaced as a library. Printed documents are no longer sufficient to store information. CDROM databases, electronic document delivery, automated cataloging, and online trading and retrieval systems Open Access Catalogue (OPACs) are common. 
The academic library in an educational institution also plays a part in supporting the research efforts and this role is more stronger in academic libraries than in public libraries. The library helps to conserve the research potential of the university or college. Aguolu (2002), noted that the university library is the heart of the university. This is because, the academic health, intellectual vitality and effectiveness of any university depends largely upon the state of health and excellence of its library which is its lifeblood.
Transformative Impact of ICT and AI on Library Services
The integration of Information and Communication Technology (ICT) in academic libraries has reshaped library services significantly, enhancing user engagement and operational efficiency. AI can be considered a natural extension of ICT, offering advanced capabilities such as automation of routine tasks and personalized user experiences (source). While ICT has already begun to transform library operations, the adoption of AI could further streamline these processes, allowing librarians to focus on more complex tasks that require human judgement.
However, the transformative potential of AI is tempered by significant challenges that are also reminiscent of those faced during ICT adoption. Nigerian academic libraries frequently contend with inadequate funding, lack of technical expertise, and infrastructural limitations that could hinder effective implementation of AI technologies (source). Thus, while the potential for AI to revolutionize library services exists, addressing these foundational challenges is vital for successful integration.
Theoretical Framework for AI Adoption
The adoption of AI in academic libraries involves various approaches that can significantly influence their operations. A theoretical framework for understanding these integrations reveals that knowledge discovery through AI applications can enhance information retrieval systems, making resources more accessible to users (source). Moreover, considerations of internal and external factors affecting AI adoption are critical, as cultural attitudes towards technology and existing infrastructural challenges can impact implementation strategies.
Research highlights the need for librarians to acquire new skills related with AI technologies to ensure effective adoption. Training and professional development are essential for librarians to adapt to these changes and leverage AI tools successfully in their services (source).
Technology Acceptance Model (Davis, 1989)
Davis introduced the Technology Acceptance Model (TAM) in 1989. TAM offers an explanation of the factors that influence technology adoption that can typically be used to explain user behaviour. It describes the control, social, and attitude elements that influence the use of information technology. According to him, users' intention to utilise an information system is based on their perceptions about it, which in turn determines how often they use it.
The basic attributes of the Technology Acceptance Model (TAM) to study are:
Perceived Usefulness of AI skills acquired
Perceived ease of use of AI skills acquired
The degree to which an individual thinks that utilising the system will improve his performance at work is known as perceived usefulness. The degree to which a person thinks that utilising the system would be effortless is known as perceived ease of use. Despite the fact that perceived utility directly influences adoption intention, students' perceptions of ease of use, which may be influenced by their computer self-efficacy or attitude towards using the system, have an impact on intention both directly and indirectly. This idea also clarified how a user's attitude towards using the system which could include sentiments of favouritism or disfavoritism will be greatly influenced by how useful and simple they believe the system to be.
A user will exhibit a negative behavioural attitude towards the use of computer technology or information technology facilities in retrieving information for use in research and other academic activities if they are unable to see the value of using them or if they believe that using them is an extremely difficult task.
Because using the facilities requires interacting with the computer, a user with poor computer self-efficacy will likewise find it difficult. This theory implies that users' attitudes towards using IT facilities and their computer self-efficacy, which respectively represent their perception and belief in their ability to improve performance and use of resources accessed electronically through technological facilities, will influence how well they perform.
Constructivist Learning Theory
AI as an Active Learning Facilitator
Constructivist learning theory, which emphasises the value of learners' active involvement and knowledge production, is in perfect harmony with the use of AI in education (Blikstein and Worsley, 2016; Siemens and Long, 2011). By offering interactive, problem-solving scenarios and simulations, artificial intelligence (AI) technology can support active learning. For example, AI-powered Intelligent Tutoring Systems (ITS) can provide scaffolded learning experiences, adaptive assessments, and instant feedback, enabling students to actively engage in the learning process (Anderson et al., 1995). This is consistent with constructivism's tenets, which hold that students develop their knowledge via investigation and teamwork. According to recent studies, artificial intelligence (AI) can effectively support active learning by fostering dynamic learning environments that inspire students to create meaning through practical experiences (Chan, 2015).
Socio-Cultural Learning Theory
AI and Social Interaction in Educational Environments
According to Vygotsky's socio-cultural learning theory, social interactions are crucial for cognitive growth (Vygotsky, 1978). By offering intelligent agents that support cooperative learning experiences,artificial intelligence (AI) in education has the potential to improve social relationships (D'Mello and Graesser, 2014). Students can have meaningful conversations with chatbots and virtual tutors, who can help them solve problems and promote group knowledge creation. Recent research indicates that AI has the ability to enhance socio-cultural components of learning by highlighting the beneficial effects of AI-driven social interactions on students' cognitive and metacognitive growth (Luckin et al., 2016). 
Theory of Cognitive Learning 

Integration of AI and Cognitive Load 
Understanding the mental processes involved in learning, such as the idea of cognitive load, is the main goal of cognitive learning theory (Mayer, 2008). By modifying teaching methods to fit the abilities of each individual student, artificial intelligence (AI) in education plays a critical role in regulating cognitive load (Anderson et al., 1995). Intelligent tutoring systems can optimise the balance between challenge and skill by dynamically modifying task difficulty based on learners' cognitive capacities. Recent research highlights how AI might improve intrinsic cognitive burden and decrease unnecessary cognitive load, which will ultimately lead to better learning outcomes (Chan, 2015).
Librarians' Views on the Integration of AI
Insights on the current level of awareness and anxiety surrounding AI adoption can be gained from librarians' opinions on how prepared Nigerian academic libraries are to incorporate AI technologies. Although AI's potential to improve library services is acknowledged, there are still major obstacles, including a lack of finance, a lack of technological expertise, and job loss. These results highlight the need for careful planning and funding for educational initiatives that give librarians the know-how to successfully use AI technologies. 
Furthermore, a study found that although there is interest in AI applications, privacy and work complexity issues need to be addressed (source). This emphasises how crucial it is to create user-centred AI solutions that balance potential hazards and satisfy the demands of both users and librarians.
Opportunities and Challenges of AI in Academic Libraries
AI technologies, including natural language processing and machine learning, present numerous opportunities for improving library service delivery. These technologies can enhance user interaction and streamline operations significantly (source). However, as previous studies indicate, the challenges of adopting AI, such as funding and technical expertise, remain substantial. Acknowledging these challenges is crucial for ensuring successful implementation and maximizing the benefits of AI applications in Nigerian academic libraries.
Additionally, the case study of a custom chatbot developed for a university library illustrates practical applications of AI that enhance user support and engagement (source). Such applications could serve as models for other Nigerian academic libraries, although the limitations faced during development reflect the broader context of infrastructural challenges in AI adoption.
Influence of Automated Services on Academic Performance
The integration of automated electronic information services in Nigerian tertiary institutions has shown a positive impact on students' academic performance (source). This finding suggests that AI-driven library services could further enhance access to information and support academic success. However, the identified constraints, such as slow internet speeds and unreliable access to automated services, indicate that infrastructural improvements are necessary to fully realize the benefits of AI in academic libraries.
The Role of Social Media and Awareness in AI Adoption
While not directly related to AI, the use of social media in academic libraries highlights the broader context of technology adoption in library services (source). Social media tools are being utilized to promote library resources, yet challenges such as poor internet access and power supply persist. These infrastructural issues may similarly impact the adoption of AI technologies in Nigerian academic libraries, necessitating attention to improve connectivity and reliability.
The awareness and perception of AI among university library management in Nigeria reveal that while there is recognition of AI's benefits, concerns regarding job loss and inadequate training pose significant barriers to adoption (source). This emphasizes the need for educational initiatives aimed at informing librarians about AI's advantages and how it can complement their roles rather than replace them.
Theoretical Implications
This review's theoretical underpinnings highlight how important it is to have a sophisticated grasp of AI in education. The potential of AI to support active learning and customise educational experiences is highlighted by constructivist learning theories (Floridi and Taddeo, 2016). According to Floridi and Taddeo (2016), socio-cultural viewpoints highlight how AI might improve social interactions and cooperative learning settings. Theories of cognitive learning shed light on how AI might adjust to different learning preferences and manage cognitive load (Floridi and Taddeo, 2016). The integration of different theoretical viewpoints advances our understanding of how AI both supports and challenges conventional pedagogy while also fitting into well-established educational ideas.
According to the theoretical ramifications, a careful synthesis of pedagogy and technology is necessary for the successful integration of AI in education, taking into account the dynamic interaction between the two (Floridi and Taddeo, 2016).
Conclusion and Future Research Directions
While AI adoption in Nigerian academic libraries offers significant advantages, including enhanced information retrieval, personalized services, and operational efficiency, the challenges such as limited infrastructure, high costs, and a lack of expertise must be addressed for successful implementation. Collaborative efforts, government support, and capacity building initiatives are crucial to overcoming these obstacles and ensuring that AI benefits can be fully realized in Nigerian academic libraries. 
The findings from this work indicate that while there is a growing recognition of the potential benefits of AI applications in Nigerian academic libraries, significant challenges remain that must be addressed to facilitate successful implementation. Future research should focus on: 
1. Infrastructural Improvements: Exploring strategies to enhance internet connectivity and technological infrastructure in academic libraries to support AI adoption. 
2. Training and Development: Investigating effective training programs for librarians to develop necessary competencies related to AI technologies. 
3. User-Centered AI Solutions: Conducting studies on user perceptions and experiences with AI applications in libraries to inform the design of user-centered solutions. 
4. Longitudinal Studies: Assessing the long-term impacts of AI integration on library service delivery and user outcomes in Nigerian academic libraries. 
By addressing these areas, future research can contribute to a more comprehensive understanding of the impact of AI applications in academic library services in Nigeria and guide effective implementation strategies.
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