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Abstract 

The rapid expansion of digital learning has exposed significant challenges related to internet 

connectivity and personalized educational support, particularly in underserved regions. This paper 

explores a hybrid approach that integrates offline internet technologies with artificial intelligence 

(AI) within academic libraries to bridge digital divides and enhance learning outcomes. While AI-

driven tools enable adaptive, learner-centered experiences, offline internet systems provide 

uninterrupted access to curated educational resources without the need for continuous connectivity. 

Through a comprehensive literature review and policy analysis, the study highlights the benefits, 

challenges, and practical implications of adopting this hybrid model in academic environments. 

Findings suggest that strategic investments in infrastructure, ethical AI use, and educator training 

are essential for effective implementation. This hybrid approach positions academic libraries as 

vital hubs for inclusive and resilient digital learning, offering a scalable solution aligned with global 

educational goals. 

Keywords: Hybrid Digital Learning, Offline Internet Technology, Artificial Intelligence in 

Education, Academic Libraries, Digital Inclusion 

 

Introduction  

In the current era of globalization and digital transformation, academic libraries are 

increasingly tasked with the responsibilities of supporting diverse learning environments and 

bridging knowledge gaps. Their role has evolved from being repositories of physical books to 

dynamic centers for digital information access. However, a significant challenge persists: not all 

institutions, especially in low-resource settings, have reliable internet connectivity to facilitate real-

time access to digital content (Farrell et al., 2023). This digital divide highlights the need for a 

hybrid approach that combines both offline internet technologies and artificial intelligence (AI) to 

ensure inclusive access to academic resources. 
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Academic libraries are fundamental to the educational process. They provide students, 

faculty, and researchers with access to scholarly resources and promote information literacy (Ifijeh 

& Yusuf, 2020). The shift toward digital learning, catalyzed by the COVID-19 pandemic, has 

placed greater pressure on these institutions to modernize their services. However, the success of 

digital learning is contingent upon the availability of internet access and digital infrastructure. 

Unfortunately, many universities in developing countries struggle with unstable electricity, high 

data costs, and poor broadband infrastructure, making it difficult for students to engage fully in 

digital education (Adeleke & Emeahara, 2016). 

As a result, the traditional internet-dependent model of library services excludes a 

significant portion of students. It is within this context that offline internet solutions emerge as a 

critical intervention. Offline internet refers to the use of local servers or digital libraries that can 

store and serve academic resources without requiring a live internet connection. These systems are 

particularly valuable in bandwidth-limited or rural environments (Adarkwah, 2020). 

Offline internet tools such as the eGranary Digital Library, Kolibri, and Internet-in-a-Box have been 

deployed to provide preloaded academic content to institutions in areas with limited or no internet 

access. The eGranary Digital Library, for instance, contains millions of documents from websites, 

journals, and eBooks and can be accessed locally on a campus intranet (Wolff et al., 2021). This 

allows students to perform research, study, and interact with multimedia educational content as 

though they were online. 

One significant initiative is the SolarSPELL (Solar Powered Educational Learning Library), 

a rugged, solar-powered digital library developed by Arizona State University. It has been deployed 

in schools and universities in underserved regions, especially across Africa and the Pacific Islands. 

Farrell et al. (2023) found that SolarSPELL not only increased access to quality content but also 

empowered teachers and librarians to manage their own content repositories, thus promoting 

autonomy and sustainability. In another example, the Aptus device developed by the 

Commonwealth of Learning enables educators to store and share Open Educational Resources 
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(OERs) without internet access. The system functions as a local Wi-Fi hotspot, allowing students to 

access resources through their mobile devices or computers within a localized area (Commonwealth 

of Learning, 2017). 

These offline solutions are not merely stopgap measures; they represent a paradigm shift in 

educational technology, emphasizing equity, resilience, and flexibility. Importantly, they provide 

the foundation upon which AI technologies can operate effectively in hybrid environments. 

Artificial Intelligence (AI) is transforming how academic libraries operate and serve their users. AI 

technologies such as machine learning, natural language processing, and predictive analytics are 

being integrated into library systems to automate cataloging, improve user services, and enhance 

search functionalities (Oyelude, 2021). AI-powered chatbots, for example, provide 24/7 assistance 

to students, answering queries related to resources, referencing, and library services. 

Moreover, AI tools are being used to personalize the learning experience by recommending 

relevant academic materials based on a user‘s search history and preferences (Dinev & Hart, 2021). 

In digital repositories, AI algorithms help in organizing large volumes of academic content, 

ensuring efficient retrieval, and enabling semantic search capabilities. This not only saves time but 

also improves user satisfaction and learning outcomes. 

According to the Ex Libris (2023) library technology survey, over 60% of academic 

libraries in North America and Europe plan to integrate AI into their core operations over the next 

five years (Ex Libris, 2023). These applications range from intelligent search engines and 

plagiarism detection tools to AI-generated summaries and automated metadata generation. 

In Nigeria and other developing countries, while full-scale AI integration is still emerging, several 

pilot projects and library initiatives have shown promise. For instance, the use of open-source AI 

platforms to support reference services and personalized content delivery is growing, particularly in 

federal universities with higher digital capacity (Ifijeh & Yusuf, 2020). 

The hybrid approach to digital learning involves the strategic combination of offline internet 

solutions with artificial intelligence to maximize access, efficiency, and learning outcomes. This 
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model is particularly suited to environments where internet connectivity is unreliable but where 

there is a growing demand for personalized, digital learning. 

By storing AI tools and datasets locally on offline systems, it becomes possible to run 

intelligent search, recommendation engines, and even adaptive learning platforms without a live 

internet connection. For example, the Internet-in-a-Box project now integrates open-source AI 

software such as TensorFlow Lite, allowing for basic machine learning operations to run offline 

(Wolff et al., 2021). The potential of this model is immense. Students in rural universities can 

access a local server with gigabytes of academic materials, receive AI-curated reading lists, and use 

intelligent tutoring systems—without needing to connect to the internet. This approach not only 

addresses access but also builds digital resilience in the face of future disruptions, such as 

pandemics, natural disasters, or conflict. 

In countries like Nigeria, Kenya, and Bangladesh, where a significant percentage of tertiary 

students reside in semi-urban or rural areas, the hybrid model offers a sustainable path to digital 

equity (Adarkwah, 2020). National education policies are beginning to recognize the importance of 

local content repositories and intelligent learning systems, especially in universities where digital 

infrastructure is still evolving. Moreover, institutions such as the University of Ibadan and the 

University of Calabar have piloted offline library systems combined with digital content indexing to 

support their students. These examples indicate that academic libraries are not just passive 

participants in the digital revolution—they are leading it in creative and context-sensitive ways 

(Adeleke & Emeahara, 2016). However, challenges remain. These include the cost of AI software 

licensing, the technical expertise required to maintain hybrid systems, and the need for institutional 

support. Addressing these concerns requires targeted investment, capacity-building programs, and 

partnerships with organizations that specialize in educational technology. 

Statement of the Problem 

Despite the increasing integration of digital technologies in academic libraries, many 

institutions, especially in regions with limited or unreliable internet connectivity, face significant 
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challenges in providing consistent access to online educational resources. The reliance on 

continuous internet connectivity often excludes students and researchers in underserved areas, 

limiting their learning opportunities and academic success. Additionally, while Artificial 

Intelligence (AI) has shown great potential to enhance library services—such as personalized 

resource recommendations, automated cataloging, and virtual assistance—its adoption remains low 

in these contexts due to infrastructure, technical expertise, and cost constraints. 

This gap creates a pressing need to explore hybrid digital learning approaches that combine 

offline internet solutions with AI-driven tools to provide equitable, efficient, and innovative library 

services. However, there is limited research on how such hybrid approaches can be effectively 

designed, implemented, and leveraged to improve access, user engagement, and academic 

performance in academic libraries. Understanding these challenges and opportunities is essential for 

developing sustainable digital learning models that can bridge the digital divide and maximize the 

benefits of AI and offline internet in academic environments. 

 

Research Objectives 

1. To assess the current challenges faced by academic libraries in providing digital learning 

resources where internet connectivity is limited or unreliable. 

2. To examine the potential roles of Artificial Intelligence in enhancing library services and 

digital learning experiences in academic libraries. 

3. To design and propose a hybrid model that integrates offline internet solutions with AI 

technologies for academic library services. 

4. To evaluate the effectiveness of the hybrid approach in improving access to digital 

resources, user engagement, and academic performance. 

5. To identify the technical, infrastructural, and user-related factors influencing the adoption of 

offline internet and AI-driven services in academic libraries. 

6. To provide recommendations for policy makers, library managers, and educators on 

implementing hybrid digital learning solutions in academic libraries. 
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Context and Rationale 

Despite the rapid expansion of digital technologies in education, millions of students across 

developing nations continue to face major obstacles in accessing academic information. According 

to the International Telecommunication Union (2023), approximately 2.6 billion people globally 

remain offline, most of who reside in Africa and South Asia. This global digital divide reflects 

significant disparities in access to reliable internet infrastructure, affordable data, and digital 

literacy. In the educational sector, this gap manifests in the uneven ability of students to utilize 

online learning platforms, e-libraries, and scholarly databases. 

In sub-Saharan Africa, for example, fewer than 30% of tertiary education institutions 

provide unrestricted access to high-speed internet for academic purposes (World Bank, 2022). 

Consequently, students in these regions often struggle to complete assignments, access journals, or 

participate in virtual classrooms. In Nigeria, bandwidth constraints, frequent power outages, and the 

high cost of internet subscriptions limit digital participation among university students (Adeleke & 

Emeahara, 2016). As a result, educational inequality persists not just due to financial or 

infrastructural limitations but also because of a systemic underutilization of alternative, scalable 

technologies such as offline internet and artificial intelligence. Offline internet technologies have 

emerged as a transformative solution to these challenges.  

Devices such as SolarSPELL, Internet-in-a-Box, and eGranary Digital Library store large 

volumes of educational content on local servers or micro-computing devices, allowing users to 

access preloaded material without a live internet connection (Farrell et al., 2023). These 

technologies have already demonstrated their potential to improve learning outcomes in regions 

with poor or intermittent connectivity. 

SolarSPELL, for example, has been deployed in underserved schools and universities across 

Africa and the Pacific Islands, enabling learners to access science curricula, digital encyclopedias, 

and teacher-training modules (Farrell et al., 2023). Similarly, Internet-in-a-Box has allowed 

institutions in Haiti, India, and Nigeria to run offline Wikipedia, Khan Academy content, and 



                                     
 

Adie, et al., June, 2025, Vol.6, Issue 2, pp 1-21 

 

7 

 

academic journal repositories (Wolff et al., 2021). In Nigeria, the University of Jos and Ahmadu 

Bello University have piloted local digital libraries that rely on offline servers to host repositories of 

academic content (Ifijeh & Yusuf, 2020). These interventions demonstrate that offline internet not 

only complements traditional e-learning systems but also promotes sustainability, especially in 

bandwidth-limited environments. Artificial Intelligence (AI) has increasingly become a cornerstone 

in the modernization of academic library services. In developed countries, AI is already being used 

to enhance resource discovery through smart search engines, automate cataloging, and facilitate 

personalized recommendations (Dinev & Hart, 2021). In libraries, AI-based chatbots offer real-time 

assistance, while machine learning algorithms help curate and filter information based on user 

needs. 

Although full integration of AI in African academic libraries is still nascent, growing 

interest in low-cost, open-source AI tools presents an opportunity for local adaptation. Some 

Nigerian institutions have begun testing AI-driven plagiarism detection software and metadata 

tagging systems to improve cataloging efficiency (Oyelude, 2021). By leveraging AI, academic 

libraries can provide intelligent services even within offline systems—such as local 

recommendation engines or adaptive learning algorithms that operate on preloaded datasets. For 

instance, lightweight machine learning models like TensorFlow Lite or Edge Impulse can run 

locally on devices without constant cloud connectivity (Wolff et al., 2021). When embedded into 

offline servers, these models can deliver AI-powered features such as intelligent search and content 

filtering, making them ideal for bandwidth-challenged academic environments. The hybrid model—

merging offline internet systems with embedded AI functionalities—offers a strategic and 

sustainable framework for enhancing academic access in under-resourced settings. The rationale for 

this approach is threefold. 

First, it addresses infrastructural inequality by ensuring that students can access high-quality 

educational content even without the internet. This is particularly important in rural or economically 
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disadvantaged regions, where internet penetration remains low. Offline repositories enable self-

paced learning and reduce dependence on unstable broadband networks (Adarkwah, 2020). 

Second, the integration of AI into offline platforms introduces intelligent user interfaces and content 

personalization, making academic exploration more efficient and user-centered. For example, 

students using an offline digital library equipped with AI can receive tailored reading suggestions or 

keyword-based searches, just as they would on platforms like Google Scholar or JSTOR. 

Third, the hybrid approach fosters digital resilience by reducing system dependencies and 

increasing autonomy. During global crises such as the COVID-19 pandemic, institutions with 

hybrid infrastructure could continue delivering educational services while those reliant on 

synchronous online systems faced severe disruptions (UNESCO, 2021). This model also aligns with 

the principles of inclusive education and the Sustainable Development Goal 4 (SDG 4), which aims 

to ensure inclusive and equitable quality education and promote lifelong learning opportunities for 

all. As UNESCO (2021) notes, closing the digital divide in education requires not only 

infrastructure but also innovative and context-relevant technologies that can scale sustainably. 

In Nigeria and across the Global South, academic libraries play a central role in supporting 

formal and informal education. However, many Nigerian university libraries remain underfunded 

and poorly equipped to handle the demands of modern digital learning. A survey by Nwafor and 

Akintola (2022) showed that fewer than 25% of Nigerian academic libraries provide uninterrupted 

access to online scholarly databases, and only a fraction have deployed AI tools for digital content 

management. Yet, Nigeria's National Policy on Information and Communication Technology in 

Education (2019) emphasizes the need for leveraging both ICT and intelligent systems to support 

academic research and pedagogy. It recommends modular solutions that can function both online 

and offline, thereby supporting a phased and cost-effective digital transition. 

In this context, the proposed hybrid approach is not merely a technological preference but a 

national necessity. Implementing AI-enhanced offline internet systems in Nigerian academic 

libraries would significantly improve students‘ access to quality academic materials, reduce 
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operational costs, and empower librarians with better content management tools. It would also align 

with institutional objectives of promoting research excellence, increasing publication outputs, and 

supporting digital literacy. The relevance is particularly high for universities in semi-urban areas 

such as the University of Calabar, University of Uyo, or Benue State University, where 

infrastructure gaps persist but student enrollment continues to rise. Introducing hybrid digital 

learning systems in these institutions could catalyze systemic improvements in academic 

performance and resource utilization. 

While considerable research has been conducted on digital transformation in higher 

education, few studies have focused on the synergistic application of offline internet technologies 

and AI in academic libraries. Most literature addresses these technologies in isolation—examining 

either the benefits of offline learning platforms (Farrell et al., 2023) or the application of AI in 

digital libraries (Dinev & Hart, 2021). The absence of integrated models limits our understanding of 

how hybrid systems can be designed, deployed, and sustained in real-world, resource-constrained 

environments. This research aims to fill that gap by exploring the feasibility, effectiveness, and user 

perceptions of a hybrid approach that combines offline internet tools with AI features in academic 

library settings. It will provide empirical evidence on how such systems can improve learning 

access, optimize library management, and contribute to educational equity. The study will also offer 

practical recommendations for policy makers, academic administrators, and development 

organizations interested in scaling equitable digital education solutions in Nigeria and similar 

contexts. 

Methodology 

This position paper adopts a qualitative and analytical methodology rooted in a desk 

research approach, utilizing existing literature, policy documents, and case studies to present 

informed arguments and advocate for the integration of offline internet and artificial intelligence 

(AI) in academic libraries. Rather than conducting primary empirical research, this paper 
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synthesizes current trends, theoretical frameworks, and global practices to substantiate the hybrid 

approach to digital learning in low-connectivity environments. 

1. Conceptual Framework Development: 

The methodology involves the construction of a hybrid learning framework that combines offline 

internet technologies (e.g., RACHEL servers, Kolibri platforms) with AI-driven tools (e.g., 

recommendation systems, intelligent search engines, and virtual assistants). The framework is 

anchored on access equity, digital inclusion, and intelligent information delivery. 

2. Document and Literature Analysis: 

A critical review of peer-reviewed journals, policy reports, institutional publications, and case 

studies (2014–2024) was conducted to identify gaps in digital library infrastructure, particularly in 

developing countries. Special attention was given to how offline and AI technologies can bridge 

digital divides in academic environments. 

3. Comparative and Argumentative Analysis: 

Through comparative analysis, the paper evaluates the strengths and limitations of existing digital 

library models—contrasting fully online systems with offline-AI hybrids. Argumentation is used to 

support the adoption of hybrid models, based on theoretical, contextual, and practical advantages. 

4. Case-Based Illustration: 

The paper incorporates documented practices from selected institutions in Africa, Asia, and Latin 

America where offline internet and AI systems have been implemented or proposed, highlighting 

their outcomes and policy implications. 

5. Policy Review and Synthesis: 

The methodology includes an analysis of national and institutional policy documents on digital 

education and library innovation. These insights inform the policy recommendations provided, 

ensuring they align with existing educational and ICT frameworks. 
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By employing this position paper methodology, the study presents a persuasive, evidence-informed 

stance advocating for a strategic shift toward hybrid digital learning systems in academic libraries. 

The goal is to influence academic stakeholders, policymakers, and technology developers toward 

practical, scalable solutions for equitable access to digital education. 

A Hybrid Model as the Future of Digital Learning 

The COVID-19 pandemic has underscored the necessity for adaptable and resilient 

educational models. Hybrid learning, which combines traditional face-to-face instruction with 

online components, has emerged as a viable solution to ensure continuity in education during 

disruptions. According to the World Economic Forum (2021), hybrid learning models can enhance 

flexibility, accessibility, and personalization of education, making them a sustainable approach for 

the future. 

Hybrid learning offers several benefits that make it a compelling model for the future: 

Flexibility and Accessibility: Students can access learning materials at their convenience, 

accommodating diverse learning styles and schedules. This is particularly beneficial for learners in 

remote or underserved areas (EducationTimes, 2023). 

Enhanced Engagement: The integration of multimedia and interactive content in online 

components can increase student engagement and motivation (TeachersGuide, 2023). 

Personalized Learning: Adaptive learning technologies can tailor educational content to individual 

student needs, improving learning outcomes (IIETA, 2023). 

Cost-Effectiveness: Institutions can optimize resources by reducing the need for physical 

infrastructure, leading to potential cost savings (Emeritus, 2023). 

In regions with limited internet connectivity, the integration of offline internet solutions and 

artificial intelligence (AI) can bridge the digital divide. Offline internet platforms, such as 

SolarSPELL and Internet-in-a-Box, provide access to a wealth of educational resources without the 

need for continuous internet connectivity (Farrell et al., 2023). When combined with AI 

technologies, these platforms can offer personalized learning experiences, even in offline settings. 
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AI can enhance offline learning by: 

Content Recommendation: AI algorithms can suggest relevant materials based on student 

performance and preferences (Demertzi & Demertzis, 2020). 

Assessment and Feedback: AI can provide immediate feedback on assessments, helping students 

identify areas for improvement (Prabhakar et al., 2017). 

Language Translation: AI-powered translation tools can make educational content accessible to 

non-native speakers, promoting inclusivity (UNESCO, 2023). 

While hybrid learning models offer numerous advantages, several challenges must be addressed: 

Digital Literacy: Both students and educators require training to effectively utilize digital tools and 

platforms (UNESCO, 2023). 

Infrastructure: Adequate infrastructure, including reliable electricity and hardware, is essential for 

the successful implementation of hybrid learning (World Economic Forum, 2021). 

Curriculum Development: Educational content must be adapted to suit hybrid delivery methods, 

ensuring coherence between online and offline components (UNESCO IBE, 2023). 

The integration of hybrid learning models, supported by offline internet and AI technologies, 

represents a transformative approach to education. By addressing the challenges and leveraging the 

benefits, educational institutions can create resilient and inclusive learning environments. As 

technology continues to evolve, hybrid learning is poised to become a cornerstone of modern 

education systems, particularly in regions striving to overcome infrastructural and connectivity 

barriers. 

Counter Arguments and Rebuttals 

One of the primary criticisms of hybrid learning models is that they could widen the existing 

educational divide. Critics argue that students in low-income or rural areas, where access to reliable 

internet and digital devices is limited, may be further marginalized by a hybrid system that heavily 

relies on technology (Van Deursen & Van Dijk, 2019). The digital divide remains a critical barrier, 
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with UNESCO (2021) reporting that nearly half of the world‘s population lacks internet access, 

thereby limiting their ability to benefit from online learning components. 

The hybrid model, by incorporating offline internet technologies and AI-enhanced learning 

resources, specifically addresses this issue. Offline internet solutions, such as SolarSPELL and 

offline educational repositories, enable students in low-connectivity areas to access vast educational 

content without continuous internet access (Farrell et al., 2023). Moreover, AI can personalize 

learning experiences even in offline environments, thus democratizing access to quality education 

(Demertzi & Demertzis, 2020). By combining online and offline methods, the hybrid approach 

mitigates the risk of exclusion and helps bridge the digital divide (Emeritus, 2023). 

A significant concern raised by educators and learners is the cognitive overload and fatigue 

associated with prolonged use of digital platforms in hybrid learning. ‗Zoom fatigue‘—the 

exhaustion caused by extended video conferencing sessions—has been well-documented and is 

seen as a barrier to effective learning (Fauville et al., 2021). The complexity of navigating multiple 

platforms and switching between online and offline environments may further complicate the 

learning process. 

The hybrid model‘s design inherently allows for a balance between synchronous and 

asynchronous learning. This flexibility reduces continuous screen time and cognitive overload, 

addressing fatigue concerns (World Economic Forum, 2021). Furthermore, AI can assist by 

customizing learning schedules and providing adaptive pacing, reducing unnecessary cognitive 

strain (Prabhakar et al., 2017). Offline internet tools reduce dependence on live sessions, offering 

students the autonomy to learn at their own pace and time, thus alleviating fatigue (UNESCO, 

2023). 

Skeptics argue that many educators lack the necessary skills and training to effectively 

implement hybrid models, especially those integrating AI and offline internet technologies. Without 

adequate professional development, teachers may struggle with technology adoption, leading to 
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suboptimal learning experiences (Hodges et al., 2020). Additionally, curriculum adaptation to 

hybrid formats requires significant effort, which may overwhelm already burdened educators. 

Professional development is indeed essential; however, many institutions have begun prioritizing 

comprehensive teacher training focused on digital literacy and hybrid pedagogy (UNESCO, 2023). 

AI-powered tools can also support educators by automating administrative tasks, providing real-

time analytics, and offering personalized teaching aids, reducing workload and improving 

effectiveness (Demertzi & Demertzis, 2020). Governments and educational stakeholders 

increasingly recognize the need for continuous professional support to ensure successful hybrid 

model implementation (World Economic Forum, 2021). 

Implementing a hybrid learning model that integrates offline internet and AI technologies 

may require substantial financial investments in infrastructure, hardware, and software. This 

concern is particularly acute for academic libraries and institutions in developing countries where 

budgets are limited (Van Dijk, 2020). The initial cost of setting up such systems might deter 

adoption. 

Although initial investments can be significant, hybrid learning models often result in long-

term cost savings by reducing physical infrastructure demands and enabling scalable educational 

delivery (Emeritus, 2023). Offline internet solutions are designed to be low-cost and sustainable, 

using solar power and inexpensive hardware to serve remote communities (Farrell et al., 2023). 

Moreover, open-source AI tools and partnerships with technology providers can reduce costs 

substantially (Prabhakar et al., 2017). Funding agencies and international organizations are 

increasingly supporting digital education initiatives to overcome resource limitations (UNESCO, 

2021). 

The increasing use of AI in educational environments raises concerns regarding data 

privacy, security, and ethical use. Students‘ learning data collected by AI systems could be 

vulnerable to misuse or breaches, raising ethical dilemmas (Veale & Binns, 2017). Skeptics caution 

that insufficient regulation and transparency could undermine trust in hybrid learning systems. 
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While these concerns are valid, frameworks for ethical AI deployment in education are rapidly 

evolving (UNESCO, 2021). Best practices emphasize transparency, consent, and data minimization 

to protect student privacy (Veale & Binns, 2017). Hybrid models incorporating offline internet 

reduce continuous data transmission, lowering exposure to cyber threats (Farrell et al., 2023). 

Additionally, many AI platforms adhere to international data protection regulations, ensuring 

responsible use (Demertzi & Demertzis, 2020). Ongoing dialogue between stakeholders is essential 

to balance innovation with ethical safeguards (World Economic Forum, 2021). 

Implications for Policy and Practice 

The integration of offline internet technologies and artificial intelligence (AI) into academic 

libraries to support hybrid digital learning carries significant implications for educational policy and 

institutional practice. As hybrid learning becomes increasingly prevalent, policymakers and 

academic institutions must strategically adapt to ensure equitable access, pedagogical effectiveness, 

and sustainable development. 

Governments and educational policymakers must prioritize investment in digital 

infrastructure that supports offline internet solutions, especially in underserved and rural areas. The 

persistent digital divide, characterized by limited or no internet connectivity, remains a major 

barrier to inclusive digital learning (Van Deursen & Van Dijk, 2019; UNESCO, 2021). Policies 

should therefore incentivize the deployment of low-cost offline internet systems, such as 

SolarSPELL or offline repositories, which enable access to educational content without continuous 

internet connectivity (Farrell et al., 2023). These initiatives require public-private partnerships and 

collaboration with technology providers to reduce costs and increase reach (Emeritus, 2023). 

AI adoption in academic libraries demands robust policy frameworks governing data 

privacy, ethical AI use, and transparency. Given the sensitive nature of student data and the risks of 

algorithmic bias, policies must mandate compliance with data protection regulations such as GDPR 

or local equivalents (Veale & Binns, 2017). Institutions should also establish clear guidelines for AI 

system audits, transparency in algorithmic decision-making, and mechanisms for redress in case of 
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misuse (Demertzi & Demertzis, 2020). Such regulatory oversight fosters trust and accountability, 

essential for long-term acceptance of AI-driven learning tools (UNESCO, 2021). 

The shift to hybrid digital learning requires continuous professional development policies 

that equip educators with digital literacy skills and pedagogical competencies to effectively 

leverage AI and offline internet technologies (Hodges et al., 2020; UNESCO, 2023). Policymakers 

should incorporate digital skills frameworks into teacher certification and mandate regular 

upskilling programs. Additionally, incentives such as scholarships, stipends, or career progression 

linked to digital competency may motivate teacher engagement and reduce resistance to 

technological adoption (World Economic Forum, 2021).Sustainable funding mechanisms are 

necessary to support the initial setup and ongoing maintenance of hybrid learning infrastructure. 

Policymakers should consider dedicated budget lines for digital learning initiatives, including 

hardware procurement, software licensing, and technical support (Van Dijk, 2020). Moreover, grant 

programs and international aid can supplement national funding, particularly in developing 

countries (UNESCO, 2021). Transparency in fund allocation and outcome-based evaluations will 

ensure effective utilization of resources (Emeritus, 2023). 

Academic libraries and educational institutions must rethink curriculum design to integrate 

hybrid learning approaches seamlessly. This involves blending offline content delivery with AI-

enabled personalized learning pathways that cater to diverse learner needs (Prabhakar et al., 2017). 

Instructional designers should develop modular, adaptable content that can function both online and 

offline to maintain learning continuity despite connectivity challenges (Farrell et al., 2023). 

Embedding AI tools such as intelligent tutoring systems can help track student progress and provide 

targeted interventions (Demertzi & Demertzis, 2020). 

To sustain hybrid learning systems, academic libraries must establish robust technical 

support units capable of managing offline internet installations, AI applications, and digital content 

updates. This includes training IT staff on AI system maintenance, cyber security best practices, 

and troubleshooting (UNESCO, 2023). Regular system audits and user feedback mechanisms will 



                                     
 

Adie, et al., June, 2025, Vol.6, Issue 2, pp 1-21 

 

17 

 

ensure responsiveness and continuous improvement (World Economic Forum, 2021). Institutions 

should also maintain contingency plans for power outages or hardware failures, common in many 

regions (Farrell et al., 2023). 

Hybrid learning platforms should be designed to accommodate students with diverse 

abilities and learning preferences. This involves incorporating assistive technologies, user-friendly 

interfaces, and multilingual content to enhance accessibility (Emeritus, 2023). AI can play a critical 

role in adaptive learning by customizing instructional materials to individual learner profiles, thus 

fostering inclusivity (Demertzi & Demertzis, 2020). Academic libraries should conduct regular 

accessibility audits to identify and mitigate barriers (UNESCO, 2021). 

Institutions need to foster an organizational culture that values innovation, experimentation, 

and evidence-based practices in hybrid learning. This includes promoting interdisciplinary 

collaboration among librarians, educators, technologists, and researchers to develop and refine 

digital learning solutions (World Economic Forum, 2021). Regular professional development 

workshops, innovation grants, and knowledge-sharing platforms can encourage stakeholder 

engagement and sustain momentum (Hodges et al., 2020). 

The adoption of a hybrid model that leverages offline internet and AI has the potential to 

transform academic libraries into dynamic learning hubs that support lifelong learning beyond 

formal education. This model aligns with global educational goals such as UNESCO‘s Education 

2030 Agenda, which advocates inclusive, equitable quality education and lifelong learning 

opportunities for all (UNESCO, 2021). By expanding access and personalizing learning, hybrid 

academic libraries can contribute to human capital development, social mobility, and economic 

growth (Emeritus, 2023). 

Conclusion 

The evolving landscape of digital learning necessitates innovative approaches that reconcile 

the challenges of connectivity limitations and the demand for personalized educational experiences. 

This study highlights the potential of a hybrid model that integrates offline internet solutions with 
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artificial intelligence (AI) technologies within academic libraries to enhance access, equity, and 

learning outcomes. Offline internet technologies address the persistent digital divide by enabling 

access to essential digital content in low-connectivity environments, while AI facilitates adaptive, 

personalized learning pathways tailored to individual student needs. 

The hybrid approach represents not only a technological advancement but also a paradigm 

shift in academic library services, transforming them into proactive learning hubs that support 

digital inclusion and pedagogical innovation. However, the successful implementation of this model 

depends heavily on sound policy frameworks that emphasize infrastructure investment, ethical AI 

use, educator training, and sustainable funding. Institutions must also adapt their practices to 

include curriculum redesign, robust technical support, and inclusive accessibility features. 

While challenges such as technological maintenance, ethical concerns, and capacity building 

remain, the hybrid model offers a promising path forward in bridging educational disparities and 

fostering lifelong learning. As educational ecosystems continue to embrace digital transformation, 

academic libraries equipped with offline internet and AI capabilities stand to play a crucial role in 

shaping the future of equitable and effective digital learning. 

Ultimately, the hybrid model is not merely a stopgap solution but a forward-looking strategy 

that aligns with global educational goals, making digital learning more inclusive, resilient, and 

learner-centered. Future research should explore scalable implementations and longitudinal impacts 

of hybrid digital learning in diverse educational contexts to further validate and refine this 

approach. 

Recommendations for policy directions 

1.  Formulate National Guidelines for Hybrid Digital Learning Models 

Educational policymakers should develop a national framework for integrating offline internet 

technologies and AI tools in academic libraries, especially in underserved and low-connectivity 

regions. 

2. Invest in Offline Internet Infrastructure for Libraries 
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Government and educational institutions should allocate budgetary support for deploying offline 

internet solutions (such as RACHEL, Kolibri, or local servers) in academic libraries to ensure 

equitable access to digital content. 

3. Adopt AI-Powered Library Management Systems 

Policies should encourage the integration of AI-driven tools for cataloging, personalized learning, 

resource recommendation, and user behavior analytics to enhance service delivery and resource 

utilization. 

4. Mandate Training and Capacity Building for Library Staff 

Continuous professional development programs should be implemented to train librarians and ICT 

staff on the use and maintenance of offline and AI technologies in academic settings. 

5. Encourage Public-Private Partnerships 

Foster collaboration between government, tech companies, and NGOs to support the development, 

deployment, and maintenance of hybrid digital systems in libraries. 

6. Ensure Data Privacy and Ethical AI Use 

Establish ethical standards and data protection policies for the implementation of AI systems to 

safeguard user data, promote transparency, and prevent algorithmic biases. 

7.  Support Content Localization and Open Educational Resources (OERs) 

Encourage the development and offline distribution of localized digital content and OERs, ensuring 

that the learning materials are relevant to local curricula and accessible offline. 

8. Implement Monitoring and Evaluation Systems 

Introduce performance monitoring frameworks to evaluate the effectiveness, accessibility, and user 

satisfaction of hybrid digital library systems. 

9. Integrate Hybrid Models into National Education Strategies 

Hybrid digital learning systems should be embedded within broader educational and digital 

transformation strategies at institutional and national levels. 
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