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Abstract 

The emergence of Artificial Intelligence (AI) in education has revolutionized learning 

methodologies, particularly through the implementation of adaptive learning systems. This paper 

explores the impact of AI-driven adaptive learning systems on student engagement and skill 

acquisition outcomes in Nigerian Technical and Vocational Education and Training (TVET) 

institutions. Traditional educational practices often follow a one-size-fits-all approach, failing to 

cater to the diverse learning needs of students, thereby contributing to high dropout rates and 

inadequate skill development. AI technologies offer personalized learning experiences that align 

educational outcomes with industry demands, addressing the skills mismatch highlighted by the 

World Bank. However, the successful integration of these systems faces significant barriers, 

including insufficient infrastructure, limited funding, and resistance to change among educators. 

Additionally, concerns regarding data privacy and ethical implications pose challenges to 

stakeholder acceptance of AI in educational contexts. Recommendations include enhancing 

institutional infrastructure, providing targeted training for educators, and establishing clear 

policies to safeguard data privacy. Furthermore, fostering collaboration between educational 

institutions and industry can ensure curriculum alignment with labor market needs. By addressing 

these challenges, AI-driven adaptive learning systems have the potential to transform the 

educational landscape in Nigeria, equipping students with relevant skills and enhancing their 

engagement and motivation. Ultimately, the adoption of these innovative technologies could lead 

to improved educational outcomes and better prepare graduates for the demands of the modern 

workforce. 

 
Keywords: Artificial intelligence (AI), Adaptive Learning Systems, Personalized Education, 

Nigerian, TVET Institutions, Student Engagement, Skill Acquisition 

 

 

 

 

 

http://www.iiardjournals.org/
https://doi.org/10.56201/ijssmr.v8.no1.2022.pg32.40


 

 

World Journal of Innovation and Modern Technology E-ISSN 2756-5491 P-ISSN 2682-5910 

Vol 8. No. 5 2024 www.iiardjournals.org Online Version 

  

 

 

 

 IIARD – International Institute of Academic Research and Development 

 

Page 189 

Introduction 

The rapid advancement of artificial intelligence (AI) has significantly transformed 

educational practices, particularly in the domain of personalized learning. In recent years, AI-

driven adaptive learning systems have emerged as powerful tools that tailor educational 

experiences to meet the diverse needs of learners. These systems utilize algorithms and data 

analytics to assess individual student performance, preferences, and learning styles, enabling the 

delivery of customized content and resources (Chen, Wang, & Huang, 2020). In Nigeria, the 

implementation of AI-driven adaptive learning systems in Technical and Vocational Education 

and Training (TVET) institutions presents a unique opportunity to enhance student engagement 

and improve skill acquisition outcomes, particularly in a context where traditional teaching 

methods often fail to meet the needs of all students (Abubakar & Idris, 2022). 

The importance of engagement in learning cannot be overstated, especially in TVET 

settings, where hands-on experience is crucial for skill development. Student engagement is linked 

to improved motivation, retention, and overall academic performance (Fredricks, Blumenfeld & 

Paris, 2004). However, many Nigerian TVET institutions face challenges such as high dropout 

rates and low student interest in programs, partly due to the one-size-fits-all approach of traditional 

educational methodologies (Nwokolo, 2021). Current educational practices in Nigerian TVET 

institutions often adopt a one-size-fits-all approach, which does not adequately address the diverse 

learning needs of students (Abubakar & Idris, 2022). This lack of personalization leads to 

disengagement among students, contributing to high dropout rates and insufficient skill acquisition 

that fails to meet labor market demands (Nwokolo, 2021).  

The mismatch between the skills acquired through traditional educational pathways and 

those required by employers further complicates the landscape of TVET in Nigeria. A report by 

the World Bank (2022) highlights that the mismatch between the skills acquired by graduates and 

those demanded by employers has contributed to youth unemployment in the country. This 

misalignment is exacerbated by outdated curricula and teaching methods that do not leverage 

technological advancements (Eze, Chinedu & Opara, 2021). The adoption of AI-driven adaptive 

learning systems could potentially address this issue by providing personalized learning 

experiences that can facilitate the development of relevant competencies by enabling educators to 

align curriculum delivery with industry requirements. By analyzing data from student interactions, 

these systems can identify skills gaps and recommend targeted interventions, thereby enhancing 

the overall effectiveness of TVET programs (Smith, Tran, & Kham, 2021). Despite the promising 

potential of AI-driven adaptive learning systems, the successful implementation of such 

technologies in Nigerian TVET institutions faces several challenges such as inadequate 

infrastructure, limited access to technology, and insufficient training for educators and learners 

(Eze, Chinedu & Opara, 2021; Olayiwola, Adebayo & Adewumi, 2023).  

The perception of AI in education remains mixed, with some stakeholders expressing 

concerns about data privacy and the ethical implications of using AI technologies in the learning 

process (Olayiwola, Adebayo & Adewumi, 2023). While the benefits of AI-driven personalized 

learning systems are promising, issues related to data privacy, bias in algorithms, and the digital 

divide raise critical questions about equity and access (Smith, Tran, & Kham, 2021). Addressing 

these challenges will require a comprehensive strategy that encompasses training for educators, 
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investment in infrastructure, and policies that promote the ethical use of AI in educational settings. 

Adaptive learning systems can address these issues by creating personalized learning pathways 

that resonate with individual students' interests and career goals, thus fostering deeper engagement 

and motivation (Baker et al., 2020). This research aims to explore the effectiveness of AI-driven 

adaptive learning systems in enhancing student engagement and skill acquisition outcomes in 

Nigerian TVET institutions. The findings will provide valuable insights into how AI can be 

leveraged to improve educational practices in Nigeria, ultimately contributing to the development 

of a more skilled and adaptable workforce ready to meet the demands of the modern economy. 

 

AI in Skill Acquisition: Emerging Trends and Innovations in TVET 

The integration of Artificial Intelligence (AI) into Technical and Vocational Education and 

Training (TVET) represents a transformative approach to skill acquisition, fundamentally 

reshaping how educational content is delivered and experienced by learners. As industries 

increasingly rely on technology to enhance productivity and efficiency, TVET institutions are also 

embracing AI to prepare students for the demands of the modern workforce. Current trends 

indicate a shift towards personalized learning pathways, where AI algorithms analyze individual 

learner needs, preferences, and performance metrics to tailor educational experiences, fostering 

greater engagement and improved skill acquisition outcomes (Zhang, Chen & Liu, 2023). One of 

the most significant innovations in the AI landscape is the development of adaptive learning 

systems that utilize machine learning to customize educational content dynamically. These 

systems can adjust the complexity of tasks and the type of resources provided based on real-time 

data collected from student interactions (Deng, Yoon & Zhu, 2023). In the context of TVET 

education, adaptive learning can cater to diverse learning styles and paces, ensuring that all 

students, regardless of their initial skill level, receive the support necessary to excel in their chosen 

vocational fields. This tailored approach not only enhances student engagement but also promotes 

mastery of essential skills, aligning with industry standards and expectations.  

AI is paving the way for enhanced collaborative learning environments that leverage digital 

tools to facilitate peer-to-peer interaction and knowledge sharing among students. Innovations 

such as AI-powered chatbots and virtual learning assistants can provide immediate feedback and 

support, encouraging collaborative problem-solving and critical thinking (Baker et al., 2022). 

These AI tools can simulate real-world scenarios, allowing students to apply theoretical knowledge 

in practical settings, thereby deepening their understanding and competence in specific vocational 

skills. This integration of AI in collaborative learning settings exemplifies how technology can 

create a more engaging and interactive learning atmosphere. In addition to improving learning 

experiences, AI-driven analytics play a crucial role in evaluating the effectiveness of TVET 

programs. By harnessing data on student performance and engagement, institutions can gain 

insights into which teaching strategies are most effective and identify areas for improvement 

(Pérez et al., 2023). This data-driven approach enables educators to make informed decisions 

regarding curriculum design, instructional methods, and resource allocation, ultimately leading to 

enhanced skill acquisition and student success.  

As TVET institutions increasingly adopt AI technologies, the ability to analyze and 

respond to data will be paramount in ensuring that educational offerings remain relevant and 

http://www.iiardjournals.org/


 

 

World Journal of Innovation and Modern Technology E-ISSN 2756-5491 P-ISSN 2682-5910 

Vol 8. No. 5 2024 www.iiardjournals.org Online Version 

  

 

 

 

 IIARD – International Institute of Academic Research and Development 

 

Page 191 

aligned with evolving industry needs. Looking ahead, the future of AI in skill acquisition within 

TVET education appears promising, characterized by ongoing innovations that enhance the 

learning experience. As AI technologies continue to evolve, they will provide educators and 

learners with powerful tools to navigate the complexities of vocational training effectively. By 

embracing these advancements, Nigerian TVET institutions can foster a culture of continuous 

improvement, ensuring that graduates possess the skills necessary to thrive in a rapidly changing 

job market and contribute meaningfully to the nation's economic development. 

 

Integrating AI-Driven Systems into Existing Curricula: Strategies for TVET Institutions 

The integration of AI-driven systems into existing curricula within Technical and 

Vocational Education and Training (TVET) institutions presents both opportunities and 

challenges. To enhance student engagement and skill acquisition outcomes, institutions must adopt 

strategic approaches that align AI technologies with educational objectives. This integration begins 

with a thorough assessment of current curricular frameworks to identify areas where AI can add 

value, such as personalized learning pathways, enhanced assessment methods, and improved 

feedback mechanisms (Beck et al., 2023). By understanding the unique needs of their student 

populations and the specific skills required by industry, TVET institutions can effectively leverage 

AI to enhance educational practices. One effective strategy for integrating AI into curricula is 

through collaborative partnerships with technology providers and industry stakeholders. By 

working together, TVET institutions can co-develop AI tools and resources that are tailored to 

specific vocational training needs (Nafukho & Musyoka, 2023). For example, partnerships can 

lead to the creation of adaptive learning platforms that utilize AI algorithms to analyze student 

data and personalize learning experiences in real-time. Such collaboration ensures that the tools 

developed are relevant, user-friendly, and effective in addressing the challenges faced by both 

educators and students. Furthermore, these partnerships can provide opportunities for faculty 

professional development, equipping educators with the necessary skills to implement AI-driven 

systems effectively. 

Curriculum design should also incorporate feedback loops that enable continuous 

improvement and refinement of AI systems based on user experiences. Implementing pilot 

programs that allow for experimentation with AI tools can help educators gauge their effectiveness 

and identify potential areas for enhancement (Smith, Johnson, & Garcia, 2023). For instance, 

institutions could initiate pilot projects where selected programs utilize AI-driven assessment tools 

to gather data on student performance and engagement. This data can inform curricular 

adjustments, ensuring that the integration of AI enhances learning outcomes rather than detracting 

from traditional educational methodologies. Training and professional development for educators 

is critical to the successful integration of AI systems into TVET curricula. Educators must be 

equipped not only with the technical skills to use AI tools but also with the pedagogical knowledge 

to effectively integrate these technologies into their teaching practices (Wang & Zhang, 2022). 

Institutions should prioritize ongoing professional development programs that focus on AI literacy 

and instructional design, fostering a culture of innovation among faculty. By enhancing educators' 

capabilities, institutions can create a supportive environment that encourages the use of AI-driven 

systems to improve teaching and learning processes. 
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Current Assessment Practices in Nigerian TVET Institutions 

The assessment practices in Technical and Vocational Education and Training (TVET) 

institutions in Nigeria have evolved in response to the growing need for quality education that 

meets the demands of the labor market. Traditionally, assessments in these institutions have 

focused heavily on theoretical knowledge, often employing written examinations as the primary 

means of evaluation (Nwankwo & Okwudire, 2021). This approach tends to emphasize rote 

memorization rather than the application of skills and competencies necessary for practical work 

in various trades. As a result, there is a growing concern that such assessment practices do not 

accurately reflect students' abilities to perform in real-world situations, which undermines the 

fundamental purpose of TVET. 

In recent years, there has been a shift toward integrating practical assessments that align 

more closely with industry standards and the competencies required in the workforce. Many 

Nigerian TVET institutions have begun to incorporate practical demonstrations, project-based 

assessments, and portfolio evaluations as part of their assessment strategies (Agboola & Tolu, 

2022). These methods provide a more holistic view of a student's capabilities, allowing educators 

to assess not only what students know but also how effectively they can apply their knowledge in 

practical settings. However, challenges remain in standardizing these assessment practices across 

institutions, which can lead to discrepancies in the quality of education and training received by 

students. Moreover, the role of formative assessments has gained recognition in Nigerian TVET 

institutions as a means of providing ongoing feedback to students and instructors. Formative 

assessments, which include quizzes, in-class activities, and peer assessments, allow for continuous 

evaluation of students' understanding and skills throughout the learning process (Olaitan & Aliyu, 

2020).  

This ongoing feedback mechanism is crucial for fostering student engagement and 

facilitating skill acquisition, as it encourages learners to reflect on their progress and identify areas 

for improvement. However, the implementation of effective formative assessment practices 

requires adequate training for educators, which is often lacking in many institutions. Despite these 

advancements, the assessment practices in Nigerian TVET institutions still face significant 

challenges, including inadequate infrastructure, insufficient training for assessors, and a lack of 

alignment with industry needs. Many institutions struggle with outdated facilities and equipment, 

which can hinder the effective evaluation of students' practical skills (Nwokolo, 2021). 

Furthermore, there is often a disconnect between the curricula and the competencies required by 

employers, leading to assessments that do not fully prepare students for the realities of the job 

market (Eze, Chinedu & Opara, 2021).  

As the landscape of education continues to evolve, there is a growing interest in leveraging 

technology to enhance assessment practices in Nigerian TVET institutions. The potential for AI-

driven adaptive learning systems to personalize assessment and provide tailored feedback 

represents a significant opportunity for improving the effectiveness of evaluations in these settings. 

By integrating AI technologies into assessment practices, educators can gain insights into 

individual student learning patterns, thereby enabling more targeted interventions and support 

(Abubakar & Idris, 2022). This shift towards technology-enhanced assessment practices has the 

potential to not only improve student engagement but also to equip graduates with the skills 
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necessary to succeed in a rapidly changing labor market. Addressing these issues is essential for 

ensuring that assessment practices are both valid and reliable, ultimately enhancing the skill 

acquisition outcomes of students. 

 

Barriers to Implementing AI-Driven Adaptive Learning in Nigerian TVET Institutions 

1. Lack of Infrastructure: A significant barrier to implementing AI-driven adaptive learning 

systems in Nigerian Technical and Vocational Education and Training (TVET) institutions is 

the inadequate technological infrastructure. Many institutions lack the necessary hardware and 

software, such as reliable internet access and advanced computing devices, which are crucial 

for the deployment of AI technologies (Awoleye et al., 2023). This deficiency limits the ability 

of educators and students to effectively utilize adaptive learning platforms, hindering the 

overall learning experience. 

2. Insufficient Funding: Funding constraints are a pervasive issue that affects the integration of 

AI in educational settings. Many TVET institutions in Nigeria struggle to secure financial 

resources to invest in AI technologies, training, and infrastructure upgrades (Ogunyemi & 

Adeyemi, 2023). This lack of financial support can result in incomplete implementations or 

the reliance on outdated technologies, which diminish the potential benefits of adaptive 

learning systems. 

3. Resistance to Change: There is often resistance to adopting new technologies among 

educators and administrators. This reluctance can stem from a fear of the unknown, a lack of 

familiarity with AI technologies, or concerns about job security (Igbinedion, Oviawe & Nduka, 

2023). Overcoming this resistance requires effective change management strategies and 

ongoing professional development to build confidence in the use of AI-driven systems. 

4. Limited Awareness and Training: Many educators and staff in Nigerian TVET institutions 

lack awareness of the potential benefits of AI-driven adaptive learning systems. Without 

adequate training on how to use these technologies effectively, faculty may be hesitant to 

integrate them into their teaching practices (Emenaha, Nwankwo & Ojo, 2023). Professional 

development programs that focus on AI literacy and instructional design are essential for 

enabling educators to maximize the advantages of adaptive learning technologies. 

5. Data Privacy Concerns: The implementation of AI systems often involves collecting and 

analyzing large amounts of student data. Concerns about data privacy and security can hinder 

the adoption of AI-driven adaptive learning (Ojo, Adebayo & Agboola, 2023). Institutions 

must establish clear policies and safeguards to protect student information and build trust 

among stakeholders regarding data handling practices. 

6. Cultural Factors: Cultural attitudes towards education and technology can also impact the 

implementation of AI in TVET institutions. In some cases, traditional teaching methods are 

preferred over technology-enhanced approaches, which can create barriers to the adoption of 

adaptive learning systems (Nafukho & Musyoka, 2023). Addressing these cultural barriers 

requires engaging stakeholders and demonstrating the effectiveness of AI-driven methods in 

enhancing learning outcomes. 

7. Lack of Institutional Support: For successful implementation, AI-driven adaptive learning 

systems require strong institutional backing. In many Nigerian TVET institutions, there may 
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be insufficient leadership commitment to drive the adoption of new technologies (Mbah, 

Onwumere & Okafor, 2023). Leadership must prioritize AI integration by allocating resources, 

providing training, and fostering a culture of innovation. 

8. Incompatibility with Existing Curricula: Integrating AI-driven adaptive learning systems 

into existing curricula can be challenging if the current curriculum is not designed to 

accommodate these technologies. Institutions may face difficulties in aligning AI tools with 

established educational frameworks, leading to inconsistencies in teaching and learning 

(Bashir et al., 2023). Curriculum revisions may be necessary to facilitate the seamless 

integration of AI. 

9. Limited Research and Development: The lack of local research on the application of AI in 

education presents a barrier to its effective implementation in Nigerian TVET institutions. 

Most existing research may be based on international contexts that do not necessarily translate 

to local settings (Chukwuma et al., 2023). Increased investment in localized research and 

collaboration between academic institutions and industry can help address this gap. 

10. Economic Factors: Broader economic challenges in Nigeria, such as inflation and fluctuating 

exchange rates, can affect the availability of resources for AI-driven adaptive learning 

initiatives. These economic factors may lead to prioritization of immediate needs over long-

term educational technology investments (Ogunyemi & Adeyemi, 2023). Sustainable funding 

models and public-private partnerships may be required to overcome these financial barriers. 

 

Recommendations for Implementing AI-Driven Adaptive Learning in Nigerian TVET 

Institutions 

1. Enhance Technological Infrastructure: Improve internet access, computing devices, and 

software in TVET institutions to support AI technologies, enabling effective use of adaptive 

learning platforms. 

2. Increase AI Funding: Prioritize securing financial resources for AI infrastructure, training, 

and software, ensuring sustainable and impactful investments in TVET institutions. 

3. Promote Change Management and Training: Implement change management strategies and 

continuous professional development to build educators' confidence in adopting AI 

technologies. 

4. Boost AI Awareness and Training: Provide training programs focused on AI literacy and 

instructional design to help educators integrate adaptive learning systems effectively. 

5. Address Data Privacy: Develop clear policies to protect student data and ensure AI systems 

comply with ethical standards, building trust among stakeholders. 

6. Engage Stakeholders: Actively engage educators, students, and communities to overcome 

cultural barriers and demonstrate the benefits of AI in enhancing education. 

7. Strengthen Institutional Support: Ensure strong leadership and institutional commitment to 

AI integration, with resources and a culture of innovation to support its adoption. 

8. Revise Curriculum: Align curricula with AI technologies, ensuring that courses incorporate 

AI tools to maintain consistency in teaching and learning. 
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9. Encourage Local Research and Collaboration: Invest in local research on AI applications 

and foster collaboration between academic institutions and industry to tailor solutions to the 

Nigerian context. 

10. Develop Sustainable Funding Models: Explore public-private partnerships and innovative 

funding mechanisms to ensure long-term financial support for AI integration in TVET 

institutions. 

 

Conclusion  

Research on AI-driven adaptive learning systems in Nigerian Technical and Vocational 

Education and Training (TVET) institutions highlights their potential to enhance student 

engagement and skill acquisition. By personalizing learning experiences, AI systems address 

diverse student needs, fostering active involvement in education. Findings suggest that 

implementing AI solutions improves academic performance and aligns students' skills with 

industry demands. These systems can also bridge the gap between traditional teaching methods 

and the evolving educational landscape, positioning Nigerian TVET institutions as pioneers in 

innovative practices for workforce preparation. Collaboration among educators, policymakers, and 

technology developers is crucial for creating effective implementation frameworks. The research 

underscores the importance of continuous professional development for educators to utilize AI 

technologies effectively. Overcoming adoption barriers and fostering a culture of innovation can 

boost student engagement and skill acquisition, contributing to a skilled workforce and economic 

growth. Future research should focus on longitudinal studies to evaluate the long-term impact of 

AI-driven systems on student outcomes and institutional performance. 

 

Recommendations  

The following recommendations based on the research findings regarding the 

implementation of AI-driven adaptive learning systems in Nigerian TVET institutions were made: 

1. Develop Comprehensive Training Programs: Institutions should establish robust 

professional development programs for educators that focus on the effective use of AI-driven 

adaptive learning systems. These programs should include training on data literacy, 

instructional design, and technology integration, enabling teachers to effectively harness AI 

tools to enhance personalized learning experiences. 

2. Foster Collaborative Learning Environments: Encourage a collaborative culture among 

educators, administrators, and technology developers to facilitate the sharing of best practices 

and strategies for integrating AI in the classroom. Regular workshops, seminars, and forums 

can create a community of practice that promotes innovation and enhances the use of adaptive 

learning technologies. 

3. Conduct Pilot Programs: Implement pilot programs that utilize AI-driven adaptive learning 

systems in select TVET courses to evaluate their effectiveness and gather data on student 

engagement and skill acquisition. These pilot initiatives can help identify potential challenges 

and successes, providing valuable insights for broader implementation. 

4. Prioritize Infrastructure Development: Invest in the necessary technological infrastructure, 

including reliable internet access, hardware, and software, to support the implementation of 
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AI-driven adaptive learning systems. Ensuring that institutions have the required resources will 

facilitate a smoother transition to technology-enhanced education. 

5. Engage Stakeholders in Curriculum Design: Involve industry stakeholders, educational 

experts, and learners in the curriculum development process to ensure that the content 

delivered through AI-driven systems aligns with current labor market demands. This 

collaborative approach will enhance the relevance of the training provided and improve student 

outcomes. 

6. Establish Ethical Guidelines: Develop clear ethical guidelines for the use of AI in education 

that address issues such as data privacy, algorithmic bias, and equity in access to technology. 

These guidelines should be communicated to all stakeholders to ensure responsible and fair 

implementation of AI-driven learning systems. 

7. Monitor and Evaluate Effectiveness: Create a framework for the ongoing assessment and 

evaluation of AI-driven adaptive learning systems within TVET institutions. Regularly 

collecting and analyzing data on student engagement, performance, and feedback will provide 

insights into the systems’ effectiveness and inform continuous improvement efforts. 

8. Promote Research and Innovation: Encourage further research into AI technologies and their 

applications in education, particularly within the context of Nigerian TVET institutions. 

Supporting academic research can lead to the development of innovative solutions tailored to 

local needs, fostering a culture of innovation that enhances educational practices and outcomes. 
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