
Ken. J. IRIE. 2025, July, Vol 00, Ed 01                           Page 1 of 3 

 

Page 1 of 3 
 

THE ROLE OF ARTIFICIAL INTELLIGENCE IN BREAKING 

BARRIERS TO ENHANCE LEARNING IN TVET INSTITUTIONS 

FOR THE DIGITAL AGE 
 

 

James Kirucha Gathua 

Mukurwe-ini Technical Training Institute 

 

A B S T R A C T  

Technical and Vocational Education and Training (TVET) institutions are central to developing skilled 

labor critical for Kenya’s industrialization and digital economy. However, they face persistent challenges 

such as limited resources, outdated pedagogy, and slow technological adoption. This study explores how 

Artificial Intelligence (AI) can bridge these gaps through personalized learning, predictive analytics, 

intelligent tutoring, and virtual laboratories. Using a qualitative design grounded in secondary data, the 

research analyzes policy documents, global reports, and institutional frameworks to identify best practices 

and barriers to AI integration in Kenyan TVETs. Findings show that AI enhances individualized 

instruction, improves resource use, and supports flexible, inclusive learning. The study recommends policy-

driven frameworks, instructor training, and infrastructure investment to promote sustainable AI integration. 

Keywords: Technical and Vocational Education and Training (TVET), Artificial Intelligence (AI), Digital 

Transformation, Personalized Learning 

 

1.0 Introduction 

In an era of accelerated technological advancement, Technical and Vocational Education and Training 

(TVET) institutions face increasing pressure to align their programs with labor market demands. 

TVETs play a pivotal role in equipping learners with hands-on skills vital for Kenya’s economic 

transformation under Vision 2030 and the Bottom-Up Economic Transformation Agenda. Yet, most 

institutions struggle with resource limitations, outdated teaching methodologies, and insufficient 

integration of digital tools. Artificial Intelligence (AI) emerges as a transformative tool capable of 

addressing these barriers by enabling adaptive learning, data-driven decision-making, and enhanced 

industry linkages. This study focuses on the Kenyan TVET context, using Mukurwe-ini Technical 

Training Institute as a case reference, to explore how AI can modernize training and enhance 

employability in the digital economy. 

 

2.0 Methodology 

This research employed a qualitative approach based on secondary data analysis, drawing insights from 

global and national policy documents, academic reports, and institutional frameworks. Key data 

sources included UNESCO (2022), TVETA (2020), World Bank (2022), and Kenya’s National Digital 

Master Plan (2022–2032). The study adopted the Technology-Organization-Environment (TOE) 

framework to analyze how technological readiness, institutional structure, and external policy 

environments shape AI adoption in TVETs. By categorizing data under themes—barriers, tools, and 

strategies—the study provides a systematic understanding of how AI can enhance TVET delivery and 

learning outcomes. 

 

3.0 Findings 
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The analysis identified four main barriers to effective AI integration in TVET institutions: inadequate 

digital infrastructure, limited digital literacy among instructors, absence of AI-focused policy 

frameworks, and rigid curricula. Only 48% of public TVETs have reliable internet access (World Bank, 

2023), and over 60% of instructors lack training in digital pedagogy (Ministry of ICT, 2022). Despite 

these constraints, AI-powered tools—such as Intelligent Tutoring Systems, Virtual Laboratories, 

Predictive Analytics, and AI-enhanced Learning Management Systems—demonstrate strong potential 

for improving instructional efficiency and learning outcomes. Case studies show AI-enabled virtual 

labs reduce training costs by 40% (NSTI, 2022) while adaptive tutoring improves student performance 

by 18% (Squirrel AI, 2022). 

4.0 Discussion 

The findings emphasize that AI adoption in TVETs is both a technological and cultural process 

requiring organizational readiness and leadership commitment. AI technologies like predictive analytics 

and adaptive learning platforms can address inefficiencies in learner assessment, resource utilization, 

and teacher workload. However, their success depends on robust infrastructure, policy guidance, and 

continuous professional development for educators. The TOE framework underscores that 

institutional capacity and government policy play critical roles in fostering an enabling environment 

for AI implementation. Countries such as India and Rwanda demonstrate that early investment in 

digital infrastructure and public-private partnerships accelerates AI adoption in vocational education. 

5.0 Recommendations 

1. Develop a National AI-in-TVET Policy to guide integration and funding priorities. 

2. Invest in ICT infrastructure, including broadband access and smart learning facilities. 

3. Build instructor capacity through continuous training in digital pedagogy and AI applications. 

4. Implement pilot projects on AI-driven virtual labs and predictive analytics across regional TVETs. 

5. Encourage collaboration with technology firms and research institutions for localized AI solutions. 

6. Integrate AI literacy into the Competency-Based Education and Training (CBET) curriculum to 

prepare future-ready graduates. 

6.0 Conclusion 

Artificial Intelligence presents a powerful opportunity to transform Kenya’s TVET sector into an 

adaptive, inclusive, and industry-aligned system. Although challenges persist, strategic integration of 

AI tools can personalize learning, optimize resources, and align training with market needs. A phased, 

well-supported approach—combining infrastructure development, staff capacity building, and clear 

policy frameworks—will ensure sustainable AI adoption. By embracing AI, Kenya’s TVET institutions 

can strengthen their role as engines of innovation and workforce development in the digital age. 
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