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Abstract 

The Fourth Industrial Revolution has reshaped continuing education, compelling higher education 

institutions to adopt digital solutions that strengthen workforce productivity and efficiency, 

lifelong learning and institutional competitiveness. Artificial Intelligence (AI) has emerged as a 

transformative technology capable of personalising learning experiences, automating 

administrative processes, supporting data-driven decision-making and enhancing learner 

engagement. Despite this potential, many continuing education and e-learning centres in Africa 

continue to grapple with inadequate digital infrastructure, limited staff AI competencies, policy 

gaps and resistance to technological change. This paper examines how AI and digital learning 

technologies can improve workforce efficiency and productivity within continuing education 

programmes in African universities. Guided by the Technology Acceptance Model (TAM) and the 

Unified Theory of Acceptance and Use of Technology (UTAUT), the study adopts a mixed-

methods design involving administrators, lecturers, instructional designers and adult learners from 

selected universities. Data will be collected through structured questionnaires, interviews and 

institutional document analysis to assess AI readiness, digital competence, employee productivity, 

learner satisfaction and organisational performance. The study anticipates that effective AI 

integration will significantly enhance administrative efficiency, teaching quality, learner retention, 

staff productivity and institutional responsiveness to labour-market demands. It further argues that 

sustainable implementation depends on strategic leadership, investment in digital infrastructure, 

continuous staff capacity development, robust governance frameworks and clear ethical guidelines 

for AI deployment. The paper concludes that continuing education centres must reposition 

themselves as innovation hubs that leverage AI to advance flexible, inclusive and high-quality 

lifelong learning, offering practical recommendations for university administrators, policymakers 

and educational leaders seeking to strengthen workforce productivity and efficiency and accelerate 

digital transformation across African higher education. The study contributes directly to 

Sustainable Development Goals (SDGs) 4 (Quality Education), 8 (Decent Work and Economic 

Growth), 9 (Industry, Innovation and Infrastructure) and 17 (Partnerships for the Goals). 

Keywords: Artificial Intelligence; Continuing Education; e-Learning; Workforce Productivity; 

Digital Transformation; Africa. 

1.0 Introduction 

1.1 Background to the Study 
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The Fourth Industrial Revolution (4IR) has redefined how knowledge is produced, shared and 

applied in the workplace, placing continuing education and lifelong learning at the centre of 

national development agendas (Zakari, 2020). Artificial Intelligence (AI) is increasingly 

recognised as a driver of institutional transformation, capable of personalising instruction, 

automating routine administrative work and generating insight from institutional data that would 

otherwise remain untapped (George & Wooden, 2023). Continuing education units, corporate 

training departments and university-based lifelong learning centres are simultaneously under 

pressure to demonstrate measurable contributions to workforce productivity, as employers 

increasingly expect graduates and re-skilled professionals to keep pace with fast-changing labour-

market demands (Zakari, 2020). 

Digital learning technologies, ranging from learning management systems to AI-driven tutoring 

and analytics tools, offer a pathway to scale continuing education delivery, personalise support for 

adult learners and free instructional staff from repetitive administrative tasks so that they can focus 

on higher-value teaching and mentoring functions (George & Wooden, 2023; Maiga et al., 2020). 

Yet the promise of AI in African continuing education contexts remains constrained by structural 

realities. Studies of AI adoption across African higher education institutions consistently identify 

inadequate digital infrastructure, unreliable electricity and internet connectivity, low device 

ownership among staff and learners, and limited institutional AI competence as recurring barriers 

(Hlongwane et al., 2024; Krönke, 2020). These constraints are compounded by governance gaps, 

as many institutions have yet to develop clear policies on data protection, algorithmic transparency 

or the ethical use of AI in teaching and administration (Afolabi, 2024; Kizito & Banothile, 2021). 

1.2 Statement of the Problem 

Despite growing global evidence of AI's potential to improve workforce productivity, continuing 

education and e-learning centres in African universities have been slow and uneven adopters of 

these technologies. Existing literature on AI in African higher education has concentrated heavily 

on ethical concerns, general adoption barriers, or student-facing e-learning, largely in isolation 

from the workforce productivity outcomes of the administrators, lecturers and instructional 

designers who deliver continuing education programmes themselves (Afolabi, 2024; Maiga et al., 

2020). Comparatively little empirical work has applied established technology-acceptance theory 

to continuing education contexts in Nigerian or other African universities specifically. This creates 

a gap in the evidence available to institutional leaders seeking to understand how, and under what 

conditions, AI adoption translates into measurable improvements in administrative efficiency, 

teaching quality and staff productivity within continuing education programmes. This paper 

responds directly to that gap. 

1.3 Objectives of the Study 

The broad objective of this study is to examine the role of AI and digital learning technologies in 

improving workforce efficiency and productivity within continuing education programmes in 

African universities. The specific objectives are to: 

i. assess the level of AI readiness and digital competence among administrators, lecturers, 

instructional designers and adult learners in selected continuing education and e-learning 

centres; 

ii. examine the relationship between AI adoption and administrative efficiency in continuing 

education programmes; 



iii. evaluate the influence of digital learning technologies on staff productivity, teaching quality 

and learner satisfaction; 

iv. identify the infrastructural, policy and competency challenges limiting AI integration in 

continuing education centres; and 

v. propose strategies for the sustainable integration of AI to strengthen workforce productivity 

and institutional responsiveness to labour-market demands. 

1.4 Research Questions 

i. What is the level of AI readiness and digital competence among staff and learners in selected 

continuing education centres? 

ii. What relationship exists between AI adoption and administrative efficiency in continuing 

education programmes? 

iii. How do digital learning technologies influence staff productivity, teaching quality and learner 

satisfaction? 

iv. What infrastructural, policy and competency challenges limit AI integration in continuing 

education centres? 

v. What strategies can support the sustainable integration of AI in continuing education 

programmes? 

1.5 Significance of the Study 

The study is expected to benefit university administrators and continuing education managers by 

providing an evidence base for planning AI-related investments; policymakers, by informing 

governance frameworks and ethical guidelines for AI deployment in higher education; lecturers 

and instructional designers, by clarifying the conditions under which AI adoption supports rather 

than burdens their work; and adult learners, whose learning experience and outcomes stand to 

benefit from better-targeted digital learning tools. The study also contributes to the growing 

scholarly literature on technology acceptance in African higher education and speaks directly to 

Sustainable Development Goals 4, 8, 9 and 17. 

1.6 Scope of the Study 

The study is delimited to continuing education and e-learning centres in selected Nigerian 

universities and focuses specifically on workforce productivity outcomes for administrators, 

lecturers, instructional designers and adult learners engaged in continuing education programmes. 

It does not extend to undergraduate degree programmes or to AI applications outside the 

continuing education and lifelong learning context. 

2.0 Literature Review 

2.1 Conceptual Review 

Artificial Intelligence in education refers to the use of computational systems that can personalise 

content, automate assessment and administrative tasks, and support data-driven decision-making 



within teaching and learning environments (George & Wooden, 2023). Digital learning 

encompasses the broader set of technologies, including learning management systems, mobile 

learning platforms and adaptive learning tools, through which instruction is delivered, tracked and 

assessed electronically. Continuing education, meanwhile, refers to structured post-graduation or 

in-service learning opportunities designed to update the knowledge and skills of the existing 

workforce, and is closely tied to the wider concept of lifelong learning (Zakari, 2020). 

2.2 AI Applications in African Higher Education 

African universities have begun to explore a range of AI applications, including adaptive learning 

platforms, AI-enhanced research support tools and automated administrative systems, although 

adoption remains uneven and generally at an early stage compared with more digitally mature 

regions (Hlongwane et al., 2024). Where AI has been adopted, institutions report gains in 

administrative efficiency, expanded access to learning resources and improved capacity for data-

informed institutional planning (George & Wooden, 2023; Maiga et al., 2020). These early 

applications suggest considerable unrealised potential for continuing education centres, which 

typically serve working adult learners who need flexible, self-paced and personalised learning 

pathways. 

2.3 Challenges to AI and Digital Learning Adoption in Africa 

The literature converges on a consistent set of barriers to AI and digital learning adoption in 

African higher education. Infrastructural constraints, including unreliable electricity, limited 

broadband access and low personal device ownership among staff and students, remain among the 

most frequently cited obstacles (Krönke, 2020). Institutional constraints compound these 

problems: many universities lack the trained personnel, structured professional development 

programmes and technical support needed to sustain AI-enabled systems (Hlongwane et al., 2024). 

Governance and ethical concerns add a further layer of difficulty, as African higher education 

institutions frequently lack clear policies on data privacy, algorithmic transparency and responsible 

AI use, leaving staff and learners exposed to unaddressed risks (Afolabi, 2024; Kizito & Banothile, 

2021). 

2.4 Workforce Productivity and Continuing Education 

Workforce productivity in the higher education context is generally understood in terms of 

administrative efficiency, teaching quality, staff output and institutional responsiveness to 

changing labour-market needs. Continuing education has long been identified as a critical 

mechanism for sustaining workforce productivity, since it allows workers to update their skills 

without a full return to formal schooling (Zakari, 2020). As labour markets change more rapidly 

under the influence of automation and AI, the capacity of continuing education centres to deliver 

flexible, technology-enabled learning becomes an increasingly important determinant of both 

individual employability and institutional competitiveness. 

2.5 Summary and Gap in Literature 

While the reviewed literature establishes both the potential benefits and the persistent barriers 

associated with AI adoption in African higher education, few studies examine these dynamics 

specifically within continuing education and e-learning centres, or connect them explicitly to 

workforce productivity outcomes using an established technology-acceptance framework. This 

study addresses that gap by applying the Technology Acceptance Model and the Unified Theory 



of Acceptance and Use of Technology to the continuing education context in selected Nigerian 

universities. 

3.0 Theoretical Framework 

3.1 Technology Acceptance Model (TAM) 

The Technology Acceptance Model, developed by Davis (1989), proposes that an individual's 

intention to use a technology is shaped primarily by two beliefs: perceived usefulness, the degree 

to which a person believes a technology will enhance their performance, and perceived ease of 

use, the degree to which a person believes using the technology will be free of effort. TAM 

provides a parsimonious lens through which to examine how administrators, lecturers and 

instructional designers form judgements about whether AI tools are worth adopting in their day-

to-day continuing education work. 

3.2 Unified Theory of Acceptance and Use of Technology (UTAUT) 

The Unified Theory of Acceptance and Use of Technology, developed by Venkatesh et al. (2003), 

extends TAM by integrating constructs from eight prior technology-acceptance models into four 

core determinants of behavioural intention and use: performance expectancy, effort expectancy, 

social influence and facilitating conditions. UTAUT has been widely and successfully applied to 

e-learning adoption studies in developing-country university settings, where it has been shown to 

significantly predict both behavioural intention to use e-learning systems and actual usage 

behaviour (Abbad, 2021). A recent systematic review confirms that performance expectancy is 

consistently the strongest predictor of behavioural intention across higher education technology-

acceptance studies (Xue et al., 2024). 

3.3 Application to the Present Study 

This study adopts a combined TAM-UTAUT framework, using perceived usefulness, perceived 

ease of use, performance expectancy, effort expectancy, social influence and facilitating conditions 

as the principal constructs guiding the design of data-collection instruments. This combined 

approach allows the study to capture both the individual cognitive judgements emphasised by 

TAM and the broader social and institutional facilitating conditions emphasised by UTAUT, which 

are particularly relevant given the infrastructural and policy constraints documented in the African 

higher education literature. 

4.0 Methodology 

4.1 Research Design 

The study adopts a concurrent mixed-methods design, combining a quantitative cross-sectional 

survey with qualitative interviews and institutional document analysis. This design allows 

numerical patterns of AI readiness, digital competence and productivity to be triangulated against 

the lived experiences and interpretations of administrators, lecturers, instructional designers and 

adult learners. 

4.2 Population and Sample 

The target population comprises administrators, lecturers, instructional designers and adult 

learners attached to continuing education and e-learning centres in selected Nigerian universities, 



including Ibrahim Badamasi Babangida University, Lapai, and the Federal University of 

Technology, Minna. A multi-stage sampling procedure will be used: purposive selection of 

participating universities and continuing education centres, followed by stratified random 

sampling of staff and learners within each centre, to ensure adequate representation across 

administrative, teaching and learner categories. 

4.3 Instrumentation 

Data will be collected using three instruments. A structured questionnaire, built around TAM and 

UTAUT constructs and measured on a five-point Likert scale, will capture AI readiness, digital 

competence, perceived usefulness and ease of use, performance and effort expectancy, facilitating 

conditions, and self-reported productivity outcomes. A semi-structured interview guide will be 

used with a purposively selected subset of administrators and instructional designers to explore 

contextual factors not easily captured through closed-ended items. An institutional document 

analysis checklist will guide the review of policy documents, ICT strategy papers and continuing 

education programme records. 

4.4 Validity and Reliability 

The questionnaire will be subjected to face and content validity checks by experts in educational 

technology and measurement, and a pilot test will be conducted with a small sample outside the 

main study to establish internal consistency reliability using Cronbach's alpha, with a minimum 

threshold of 0.70 considered acceptable. Qualitative trustworthiness will be supported through 

triangulation across data sources and member-checking of interview transcripts. 

4.5 Data Collection Procedure 

Following institutional ethical clearance and informed consent, questionnaires will be 

administered to sampled staff and learners, interviews will be conducted with purposively selected 

participants, and relevant institutional documents will be collected and reviewed alongside the 

primary data. 

4.6 Method of Data Analysis 

Quantitative data will be analysed using descriptive statistics to summarise readiness and 

productivity indicators, and inferential statistics, including correlation and multiple regression 

analysis, to test the relationships between TAM/UTAUT constructs and workforce productivity 

outcomes. Qualitative data from interviews and document analysis will be analysed thematically 

to identify recurring patterns, contextual explanations and institutional constraints that 

complement the quantitative findings. 

5.0 Expected Contribution of the Study 

The study anticipates that effective AI integration, where supported by adequate infrastructure and 

staff competence, will be associated with measurable improvements in administrative efficiency, 

teaching quality, learner retention and institutional responsiveness to labour-market demands. It 

further expects to confirm that facilitating conditions, encompassing infrastructure, technical 

support and institutional policy, moderate the strength of the relationship between staff attitudes 

toward AI and actual productivity outcomes, consistent with prior UTAUT-based research in 

developing-country higher education settings (Abbad, 2021; Xue et al., 2024). Where AI readiness 



or facilitating conditions are found to be weak, the study expects to identify specific, actionable 

gaps in infrastructure, training or policy that institutional leaders can address. 

6.0 Recommendations 

i. University leadership should develop explicit AI adoption strategies for continuing education 

centres, backed by dedicated budget lines for digital infrastructure and technical support. 

ii. Institutions should invest in continuous, role-specific AI and digital competence training for 

administrators, lecturers and instructional designers rather than one-off workshops. 

iii. Universities should establish clear governance frameworks covering data protection, 

algorithmic transparency and ethical AI use before scaling AI-enabled tools across continuing 

education programmes. 

iv. Continuing education centres should prioritise facilitating conditions, such as reliable 

connectivity and accessible devices, since these have consistently been shown to shape actual 

technology use more strongly than attitudes alone. 

v. Policymakers should support inter-institutional partnerships and donor collaboration to close 

the infrastructural and financing gaps that individual universities cannot close alone. 

vi. Future research should track productivity outcomes longitudinally as AI tools mature, to test 

whether the relationships proposed in this study strengthen over time. 

7.0 Conclusion 

Artificial Intelligence and digital learning technologies hold considerable promise for 

strengthening workforce productivity within continuing education and e-learning centres in 

African universities. Realising this promise, however, depends on far more than the availability of 

AI tools: it requires adequate digital infrastructure, sustained staff capacity development, sound 

governance and an institutional culture that treats continuing education centres as innovation hubs 

rather than peripheral units. By applying the Technology Acceptance Model and the Unified 

Theory of Acceptance and Use of Technology to the Nigerian continuing education context, this 

study aims to provide university administrators, policymakers and educational leaders with an 

evidence-based understanding of how to translate AI adoption into genuine gains in workforce 

productivity, learner satisfaction and institutional competitiveness. 
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