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ABSTRACT
This study examines the digital transformation of the National Library of Nigeria (NLN) in the information age, emphasising user awareness, usage patterns, and satisfaction with digital services. Grounded in the Diffusion of Innovations Theory, the study explores how demographic variables such as occupation, educational qualification, and years of experience influence the adoption and perception of digital technologies within the library context. A total of 323 responses were collected through a structured questionnaire administered to users of the NLN. Chi-square statistical analysis was employed to determine associations between user characteristics and key variables such as awareness of digital transition, frequency of use, effectiveness, sufficiency of resources, training received, and overall satisfaction. The results revealed no statistically significant associations across most variables, except for a notable link between years of experience and frequency of digital service use. This suggests a relatively uniform perception of digital services among NLN users, irrespective of background, and highlights the need for more targeted engagement strategies. The study recommends enhanced digital literacy training, inclusive infrastructure development, and continuous assessment mechanisms to improve digital adoption. Findings contribute to policy discussions on digital library services in Nigeria and underscore the importance of inclusive and strategic innovation diffusion in national library systems.
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INTRODUCTION
The evolution from print-based to digital systems in library and information services has emerged as a global imperative, driven by rapid technological advancements, increased demand for remote access, and evolving information consumption patterns. Libraries around the world have adopted digital platforms to improve efficiency, expand accessibility, and enhance user engagement (Wagner et al., 2024; De Robbio, 2024; Pinto et al., 2024; Smith, 2024). In Nigeria, the National Library of Nigeria (NLN) stands at the forefront of this transformation as the primary institution responsible for preserving and disseminating the nation's intellectual heritage. Historically rooted in print-based systems, the NLN is now being challenged to adapt to the expectations of a digital society. Ezeani and Izuchukwu (2024) argue that libraries in the information age must integrate emerging technologies such as artificial intelligence, open-access repositories, and immersive learning environments to remain relevant. Gorichanaz (2024) further stresses the need for user-centred innovation and responsive pedagogical approaches in library services, aligning with the broader global agenda of digital inclusion and information democratisation.
Despite ongoing digitisation efforts, the NLN faces persistent structural and operational challenges that hinder its full digital transformation. These include limited broadband infrastructure, inadequate funding, inconsistent policy implementation, and significant digital literacy gaps among both staff and users (Edam-Agbor et al., 2024; Pan et al., 2019; Wagner et al., 2024; Ezeani & Izuchukwu, 2024). The delayed adoption of advanced technologies such as artificial intelligence, 3D data visualisation, and cloud-based research platforms has widened the gap between the NLN and global library standards (Cook, 2024; De Robbio, 2024). Moreover, Nigeria's broader socio-economic context, characterised by unstable electricity supply and uneven access to digital tools, affects the library's capacity to serve diverse user groups equitably. While platforms like e-LIS have enhanced visibility and collaboration for LIS professionals worldwide (De Robbio, 2024), the NLN's relatively limited digital footprint underscores the urgency of systemic innovation. Smith (2024) and Pinto et al. (2024) emphasise the need for comprehensive assessment frameworks to ensure that digital initiatives meet user needs and support sustainable knowledge development.
This study pursues three interconnected objectives to gain insight into the scope and equity of the NLN's digital transformation. Specifically, the study seeks to: 
i. Examine whether respondents' occupational roles influence their awareness, access, and perception of the NLN's digital services. 
ii. Investigates how educational qualifications impact users' engagement with and evaluation of the library's digital tools. 
iii. Assess whether years of experience using the NLN influence user perceptions and interaction with digital services. 
The following hypotheses are tested in the study:
HO1: There is no statistically significant association between respondents' occupations and their responses to each aspect of the National Library of Nigeria's digital transformation. 
HO2: There is no statistically significant association between respondents' educational qualifications and their responses to various aspects of the National Library of Nigeria's digital transformation. 
HO3: There is no statistically significant association between respondents' years of experience using the National Library of Nigeria and their responses to key aspects of its digital transformation. 
LITERATURE REVIEW
The Diffusion of Innovations Theory (DOI) by Everett Rogers is highly relevant to the study "From Print to Digital: The Evolution of the National Library of Nigeria in the Information Age" as it offers a structured framework to examine how innovations such as digital cataloguing systems, virtual access portals, and AI-enhanced services are adopted within an institutional context. The theory categorises adopters into five groups—innovators, early adopters, early majority, late majority, and laggards—based on their willingness and speed to embrace new technologies (Rogers, 2003). This categorisation is particularly useful for analysing the varying responses among library personnel, policymakers, and users in the National Library of Nigeria. Given that the digital shift involves changes in behaviour and infrastructure, DOI allows the study to identify which groups lead innovation and which require targeted training, policy incentives, or technological support to facilitate their transition. This is supported by studies such as Edam-Agbor et al. (2024), which highlight disparities in technology adoption in Nigerian libraries, particularly around gender and institutional factors.
Moreover, DOI identifies five core attributes influencing the adoption rate: relative advantage, compatibility, complexity, trialability, and observability (Rogers, 2003). These elements align with real-world challenges experienced in transitioning from print to digital formats. For instance, relative advantage helps explain the preference for digital systems over physical collections. In contrast, complexity and compatibility illuminate institutional barriers, such as low digital literacy and outdated infrastructure—factors echoed in Wagner et al. (2024) and Ezeani & Izuchukwu (2024). Trialability and observability also influence adoption rates by determining how easily new technologies can be tested and how their benefits can be demonstrated to key stakeholders. By leveraging these theoretical dimensions, the study can offer robust insights into the pace, scope, and effectiveness of digital transformation within the National Library of Nigeria while contributing to LIS policy and institutional reform frameworks.
The digital transformation of the library and information science (LIS) field—especially in national institutions like the National Library of Nigeria—has been significantly accelerated by global disruptions such as the COVID-19 pandemic. As detailed by Wagner et al. (2024), the forced shift to virtual-first data collection reshaped how LIS research is conceptualised and executed, bringing about ethical and procedural innovations, particularly in virtual spaces. This shift empowered greater accessibility and inclusivity through existing technologies, altering traditional research norms. Complementing this evolution, De Robbio (2024) highlights the role of platforms like e-LIS in democratising access to scholarly materials, with global contributions spanning continents and languages. Additionally, Pinto et al. (2024) underscores the growing importance of assessing data, media, and information literacy in academic libraries. This focus aligns with the Nigerian context as institutions increasingly seek to evaluate and justify the effectiveness of their digital programs and training strategies.
Technology has become indispensable in LIS research and practice, necessitating technical proficiency and ethical awareness. Pan et al. (2019) demonstrate that LIS scholars increasingly rely on freely available scientific software. Yet, many fail to properly cite these tools, highlighting a gap in scholarly integrity and digital literacy. This observation calls for enhanced training and guidelines, particularly within national institutions transitioning to digital operations. Gorichanaz (2024) reinforces this need by promoting innovative pedagogical approaches in LIS education, such as student-centred learning, making/tinkering strategies, and culturally responsive teaching—all necessary in the age of artificial intelligence (AI) and rapid digital transformation. In the Nigerian setting, Edam-Agbor et al. (2024) offers critical insight into AI adoption in academic libraries, revealing high levels of awareness and acceptability. However, disparities along the lines of gender and institutional ownership raise concerns about equitable implementation—a factor the National Library of Nigeria must address when deploying AI tools for service delivery and research.
Furthermore, expanding digital preservation methods has opened up new opportunities for enhancing library services through immersive technologies. Cook (2024) explores the lifecycle of 3D data in academic libraries, emphasising the potential of virtual and augmented reality to revolutionise access to scholarly materials. Such innovations are particularly relevant to the National Library of Nigeria, which can utilise 3D reproduction and immersive analytics for preserving and presenting cultural artefacts to broader audiences. Ezeani and Izuchukwu (2024) also underscore the changing dynamics of librarianship in the information society, highlighting the need for continuous professional development and the acquisition of digital competencies. This transformation includes not only adopting technologies but also rethinking service delivery models. Similarly, Smith (2024) documents how LIS professionals use social media for service delivery, outreach, and research engagement—essential activities in an increasingly networked information ecosystem.
Finally, LIS institutions must embrace infrastructural and cultural changes to thrive in the information age. Wagner et al. (2024) reiterate that while the pandemic may have catalysed virtual transitions, the permanence of digital methods now demands sustained innovation and ethical integrity across all stages of LIS research. The National Library of Nigeria must adapt by aligning its strategic goals with global standards in software use, open access dissemination (De Robbio, 2024), and robust assessment frameworks (Pinto et al., 2024). Moreover, a balanced integration of AI tools (Edam-Agbor et al., 2024), innovative teaching practices (Gorichanaz, 2024), and immersive technologies (Cook, 2024) will ensure the institution remains a hub of knowledge dissemination and digital literacy. Addressing structural disparities and fostering inclusive adoption of emerging technologies, the library can become a model of resilience and transformation in Africa's evolving knowledge landscape.
Despite the growing literature on digital transformation in library and information science, a significant gap remains in the empirical evaluation of user-level adoption within national institutions like the National Library of Nigeria (NLN). While existing studies emphasize technology deployment and institutional readiness (Edam-Agbor et al., 2024; Wagner et al., 2024), few explore how demographic factors—such as occupation, educational qualification, and years of experience—shape user interaction with digital services. Additionally, limited research integrates the Diffusion of Innovations Theory (Rogers, 2003) within the Nigerian LIS context to assess adoption behaviour. This study addresses these gaps by providing data-driven insights into the inclusiveness, equity, and effectiveness of NLN’s digital transformation across user groups.
METHODOLOGY
The study used a descriptive survey to gather respondents' perceptions and experiences regarding NLN's digital transformation (Creswell, 2014). This design allows for systematic collection and analysis of responses from a large sample, using structured questionnaires to explore relationships between demographic variables and user behaviour.
Given that the population is considered infinite, Cochran's (1977) formula is recommended for determining an appropriate sample size. The formula suits large populations and provides a statistically valid method to estimate a representative sample size. The sample size is therefore calculated as follows:
									(1)
Where n= sample size, Z= standard error associated with the chosen level of Confidence (usually 1.96), P= estimated percentage in the population, q=1-p ande= Acceptable sample error. Therefore:

The sample size for the study is 384.
METHOD OF DATA ANALYSIS
The data collected through structured questionnaires were analysed using descriptive and inferential statistical methods. Descriptive statistics, including frequencies and percentages, were used to summarise respondents' demographic characteristics and general response patterns. For inferential analysis, the Chi-square test of independence was employed to examine the relationship between demographic variables (such as gender, educational qualification, occupation, and years of experience using the NLN) and responses to key aspects of the National Library of Nigeria's digital transformation, including awareness, frequency of use, perceived effectiveness, resource sufficiency, training received, and user satisfaction. The analysis was conducted using SPSS software, and statistical significance was determined at 0.05. Results were presented in tables to facilitate clarity and interpretation.
	TABLE 1. Demographic Information.

	Demographic Variables
	Categories
	Frequencies
	Percentage (%)

	Gender
	
	
	

	1
	Male
	186
	57.59

	2
	Female
	137
	42.41

	Age
	
	
	

	1
	18 - 25 Years
	39
	12.07

	2
	26 - 35 Years
	108
	33.44

	3
	36- 45 Years
	103
	31.89

	4
	46-55 Years
	54
	16.72

	5
	56 and above
	19
	5.88

	Educational Qualifications
	
	
	

	1
	SSCE
	11
	3.41

	2
	ND/Diploma
	39
	12.07

	3
	HND/BSc
	171
	52.94

	4
	PGD/MBA/MSc
	83
	25.7

	5
	Ph.D.
	19
	5.88

	Year of Experience (Library Usage)

	1
	Less than a Year 
	69
	21.36

	2
	1-5 Years
	98
	30.34

	3
	6-10 Years
	39
	12.07

	2
	11 & above
	117
	36.22

	Sources: Authors' Computation using SPSS


RESULTS AND DISCUSSION
This section presents the results of the data analysis and discusses the findings in relation to the objectives of the study. Out of the determined sample size of 384 respondents, a total of 323 valid responses were received, representing a response rate of approximately 84%. The data were analysed using descriptive and inferential statistics, specifically frequencies, percentages, and Chi-square tests. The results provide insights into respondents' demographic characteristics, levels of awareness, usage patterns, and perceptions of the National Library of Nigeria's digital transformation. Findings are interpreted within the Diffusion of Innovations Theory framework and compared with relevant literature to highlight patterns, implications, and areas for improvement.
The demographic analysis of the 323 respondents reveals a diverse yet balanced representation of users engaging with the National Library of Nigeria. Regarding gender, 57.59% were male, while 42.41% were female. Most respondents were between the ages of 26 and 35 (33.44%) and 36–45 (31.89%), indicating that most users fall within active working-age brackets. Educationally, a significant portion (52.94%) held HND/BSc qualifications, followed by 25.7% with postgraduate degrees (PGD/MBA/MSc), suggesting a well-educated user base. Regarding experience with library usage, 36.22% had over 11 years of experience, while 30.34% had used the library for 1–5 years. This distribution reflects a strong presence of both long-term and moderately experienced users, highlighting a stable and knowledgeable audience base for NLN's digital services.

Figure 1 Occupational Distribution 
Sources: Authors' Computation using SPSS
The occupational distribution of the 323 respondents reveals that librarians represent the majority, accounting for 10.53% of the total sample. Researchers/academics and students follow this, each constituting 2.48%, while government officials comprise 1.55%. Other occupations, such as IT specialists and publishers, represent 0.62% each. The remaining categories—including entrepreneurs, quantity surveyors, library assistants, and others—constitute only 0.31% of the respondents. This distribution suggests that professional librarians are the most engaged user group in the digital services of the National Library of Nigeria. In contrast, broader engagement from other user categories remains limited.
Test of Hypotheses
This section tests hypotheses to determine whether significant relationships exist between users' demographic characteristics and responses to the National Library of Nigeria's digital transformation.
HO1: There is no statistically significant association between respondents' occupations and their responses to each aspect of the National Library of Nigeria's digital transformation.
The Chi-square test results indicate no statistically significant relationship between respondents' occupations and responses to key aspects of the National Library of Nigeria's digital transformation. Users across different professions demonstrated similar awareness of the shift from print to digital services (p = 0.6328), comparable usage frequencies (p = 0.4494), and aligned perceptions of effectiveness (p = 0.8529). Their views on the sufficiency of digital resources (p = 0.5760) and digital training access (p = 0.6920) were also not significantly different. This uniformity suggests systemic factors—such as infrastructure, service quality, or awareness—may affect all users similarly. Therefore, broad-based strategies may be more effective than occupation-specific interventions. Therefore, we cannot reject the null hypothesis. Occupation does not significantly influence users' awareness, usage, perception, or satisfaction with the National Library of Nigeria's digital transformation efforts.
	Table 2 Chi-Square Test Results by Occupation

	Question
	Chi-square
	df
	p-value
	Significant (p < 0.05)

	Transition
	9.808
	12
	0.6328
	False

	Frequency
	48.582
	48
	0.4494
	False

	Effectiveness
	27.248
	36
	0.8529
	False

	Sufficiency
	22.055
	24
	0.576
	False

	Training
	9.127
	12
	0.692
	False

	Impact
	49.035
	48
	0.4314
	False

	Satisfaction
	35.061
	48
	0.9181
	False

	Sources: Authors' Computation using SPSS


HO2: There is no statistically significant association between respondents' educational qualifications and their responses to various aspects of the National Library of Nigeria's digital transformation. 
	Chi-Square Test Results by Educational Qualification

	Question
	Chi-square
	df
	p-value
	Significant (p < 0.05)

	Transition
	2.146
	8
	0.9762
	False

	Frequency
	34.57
	32
	0.3461
	False

	Effectiveness
	23.193
	24
	0.5084
	False

	Sufficiency
	18.186
	16
	0.3131
	False

	Training
	10.152
	8
	0.2545
	False

	Impact
	41.709
	32
	0.1169
	False

	Satisfaction
	24.827
	32
	0.813
	False

	Sources: Authors' Computation using SPSS



The Chi-square test results examining the relationship between educational qualification and responses to key questions on the digital transformation of the National Library of Nigeria revealed no statistically significant associations. Specifically, the responses to awareness of the print-to-digital transition (p = 0.9762), frequency of digital service use (p = 0.3461), perceived effectiveness (p = 0.5084), sufficiency of digital resources (p = 0.3131), and training received (p = 0.2545) did not differ significantly across educational levels. This suggests that users' perceptions and experiences of NLN's digital services are consistent regardless of their academic background, indicating a uniform exposure to and impact of the library's digital initiatives across various educational groups. Therefore, the null hypothesis cannot be rejected. This confirms that differences in educational background do not significantly influence how users perceive or engage with the NLN's digital services.
HO3: There is no statistically significant association between respondents' years of experience using the National Library of Nigeria and their responses to key aspects of its digital transformation. 
The Chi-square test results examining the relationship between years of experience using the National Library of Nigeria (NLN) and user perceptions of its digital transformation revealed one statistically significant association. Specifically, a significant relationship was found between years of experience and the frequency of using NLN's digital services (p = 0.0455), indicating that how often users engage with digital offerings varies by their length of experience with the library. However, there were no significant associations between years of experience and other variables such as awareness of the print-to-digital transition (p = 0.3575), perceived effectiveness (p = 0.1748), sufficiency of digital resources (p = 0.4191), or training received (p = 0.1542). This suggests that, apart from usage frequency, user experiences and perceptions of the library's digital services remain relatively consistent across experience levels. Therefore, the null hypothesis is partially rejected. This means experience influences how frequently users engage with digital services and how satisfied they are, but not their awareness, perceptions of effectiveness, or training received.
	Table 4 Chi-Square Test Results by Years of Experience Using NLN

	Question
	Chi-square
	df
	p-value
	Significant (p < 0.05)

	Transition
	3.23
	3
	0.3575
	False

	Frequency
	21.347
	12
	0.0455
	True

	Effectiveness
	12.739
	9
	0.1748
	False

	Sufficiency
	6.036
	6
	0.4191
	False

	Training
	5.253
	3
	0.1542
	False

	Impact
	12.663
	12
	0.394
	False

	Satisfaction
	24.234
	12
	0.0189
	True

	Sources: Authors' Computation using SPSS


DISCUSSION OF FINDINGS
The results of the chi-square analysis conducted in this study reveal that most users of the National Library of Nigeria (NLN), regardless of their occupation, educational background, or years of experience, perceive and interact with the library's digital services in remarkably similar ways. Significant relationships were largely absent, except for a notable association between years of experience and the frequency of digital service use (p = 0.0455). This finding suggests that more experienced users may be more aware of or reliant on digital offerings than newer users. However, no significant differences emerged across other key variables—including awareness of the digital shift, perceived effectiveness, sufficiency of resources, and satisfaction. This homogeneity in perception could reflect a uniform rollout of digital services or a systemic limitation in how these services are accessed and experienced by diverse user groups.
When juxtaposed with current LIS literature, these findings underscore a critical point made by Wagner et al. (2024): the pandemic-induced digital transition has reshaped LIS operations globally and emphasised the need for inclusive and ethically grounded technological adoption. While global platforms like e-LIS (De Robbio, 2024) have enhanced accessibility and knowledge democratisation, the effectiveness of such innovations ultimately depends on the end users' ability to engage with them meaningfully. The lack of variation across educational and occupational lines in the NLN's context may indicate either a successful equalisation of access or a more concerning uniformity rooted in widespread challenges such as low digital literacy, insufficient training, or inadequate infrastructure—issues that Pinto et al. (2024) and Pan et al. (2019) argue require urgent strategic focus in academic and national libraries.
Furthermore, the literature highlights the necessity for national institutions like the NLN to move beyond basic digitisation efforts and toward more transformative, user-centred innovations. As Cook (2024) and Gorichanaz (2024) emphasise, immersive technologies and progressive pedagogical strategies are key to future-ready librarianship. Adopting AI, as explored by Edam-Agbor et al. (2024), offers immense potential but risks reinforcing existing inequalities unless equitably implemented. In this light, the NLN's uniform user responses could signal a readiness for next-level digital services and a cautionary indicator of systemic gaps in training, outreach, or resource diversity. To stay aligned with global LIS trends and meet the evolving needs of its users, the NLN must invest in continuous digital literacy programs, infrastructural upgrades, and inclusive innovation that provide access and empower users to utilise digital tools fully.
The findings of this study align closely with the Diffusion of Innovations Theory (DOI), particularly in understanding how various user groups within the National Library of Nigeria are adopting digital services. The absence of significant variation across educational qualifications and occupations and the single significant association with years of experience suggests that most users are positioned in the "early majority" or "late majority" adopter categories, reflecting a broad but cautious acceptance of digital innovations. According to Rogers (2003), adoption is influenced by perceived relative advantage, compatibility with existing practices, and complexity of use—factors that seem to impact users uniformly, indicating a shared institutional environment with similar benefits and barriers. For instance, challenges such as inadequate digital literacy or inconsistent exposure to training, as noted in the literature by Wagner et al. (2024) and Ezeani & Izuchukwu (2024), may be limiting the visibility (observability) and trialability of new technologies. This consistency across demographics suggests the need for targeted strategies to support "laggards" and further encourage "early adopters" through improved infrastructure, user education, and clear communication of digital benefits—an approach that would accelerate diffusion and foster a more inclusive digital transformation of the NLN.
CONCLUSION
This study assessed the perceptions and experiences of users regarding the digital transformation of the National Library of Nigeria (NLN), focusing on how demographic variables such as occupation, educational qualification, and years of experience influence engagement with digital services. The findings revealed a largely uniform perception across most user categories, with no statistically significant differences observed in awareness, satisfaction, or perceived effectiveness of NLN's digital initiatives—except for a significant association between years of experience and the frequency of digital service use. These results suggest that while the digital transition is being recognised, its reach and impact may be generalised rather than tailored to specific user needs or roles. This points to both the strengths of a unified digital strategy and the limitations of a one-size-fits-all approach in fostering deeper user engagement and innovation adoption.
To build on its digital transformation efforts, the NLN should implement targeted digital literacy training and awareness programs tailored to different user groups based on their experience levels and potential barriers to adoption. Leveraging the Diffusion of Innovations Theory, strategies should be developed to support laggards and late adopters while empowering innovators and early adopters to serve as digital ambassadors within their communities. Moreover, the library should invest in expanding its digital infrastructure, ensuring the trialability and observability of new technologies through pilot programs, demos, and user feedback loops. Continuous evaluation mechanisms should be established to assess the effectiveness of digital services and inform adaptive improvements. By aligning with global LIS standards and embracing inclusive innovation, the NLN can position itself as a leading institution in Africa's digital knowledge ecosystem.
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