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Abstract 
The accelerating pace of technological change has 

transformed lifelong learning from a desirable 

personal habit into an economic and social imperative. 

Adults who do not continuously renew their 

knowledge and skills face growing risks of 

occupational displacement, social exclusion, and 

diminished quality of life. Against this backdrop, 

artificial intelligence presents itself as a potentially 

transformative instrument for adult education—one 

capable of delivering personalized, responsive, and 

scalable learning in ways that traditional provision 

cannot match. This paper examines how AI 

technologies are reshaping adult education in 

Malaysia, situating the country's experience within the 

wider context of digital-era education. Theoretically 

grounded in Knowles' andragogical principles and the 

socio-technical systems framework of Trist, the 

analysis addresses three questions: what genuine 

opportunities does AI bring to adult learning in 

Malaysia; what barriers stand in the way of realizing 

those opportunities; and what strategic architecture 

should guide AI integration so that it is effective, 

equitable, and ethically defensible. The opportunities 

identified include adaptive delivery tailored to highly 

heterogeneous adult learner populations, round-the-

clock intelligent tutoring and conversational support, 

machine learning-driven retention analytics, 

administrative process automation, connectivity 

across geographic and socioeconomic distances, and 

enhanced accessibility for learners with disabilities. 

Malaysia's enabling policy environment—the 

National AI Action Plan 2030, the establishment of the 

MyMahir National AI Council for Industry 

(MyMahir-NAICI), the forthcoming Malaysia 

Education Blueprint (Higher Education) 2025–2035, 

and significantly expanded TVET funding—provides 

a meaningful institutional foundation (Anwar Ibrahim, 

2025; The Star, 2025; Malaymail, 2025). However, 

persistent challenges including AI educator 

competency gaps mirroring the national 52 percent 

skills deficit (Amazon Web Services, 2025), uneven 

digital infrastructure across the peninsula and East 

Malaysia, a pronounced intergenerational digital 

divide, data privacy obligations under the Personal 

Data Protection Act 2010, and the risk of algorithmic 

bias must be confronted rather than minimized. A five-

pillar strategic framework—technological 

infrastructure, educator capacity development, 

governance and ethics, inclusive design, and 

institutional strategic alignment—is proposed as an 

organizing architecture for adult learning 

organizations seeking to integrate AI with both 

ambition and accountability. Differentiated 

recommendations for institutional leaders and national 

policymakers conclude the paper. 
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I. Introduction 
Few propositions in contemporary education 

policy command as much consensus as the necessity 

of lifelong learning. The combination of rapid 

technological change, shifting labor market structures, 

and lengthening working lives has made the 

expectation that a single period of formal education 

can equip a person for a full career increasingly 

untenable. Adults must learn, relearn, and sometimes 

unlearn across the entire arc of their working and civic 

lives. This expectation places adult learning 

institutions under considerable pressure: they must 

serve a population that is more diverse, more time-

constrained, and in some respects more demanding 

than the student populations for which most 

educational systems were originally designed 

(Knowles et al., 2015; UNESCO, 2016). 

Artificial intelligence has arrived at a 

moment when the structural inadequacies of adult 

education provision are most visible and most 

consequential. The technologies it encompasses—

adaptive learning engines, intelligent tutoring systems, 

predictive analytics, natural language processing, and 

automated administration tools—offer genuinely new 

possibilities for delivering education that is 

simultaneously more personalized and more scalable 

than what human instructors alone can provide 

(Luckin et al., 2016; Holmes et al., 2019). Yet the 
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history of technology in education is also a history of 

oversold promises and underperforming 

implementations. The value of AI in adult learning is 

not inherent in the technology but contingent on how 

it is integrated—whether it is designed to serve 

learners or to serve administrative convenience, 

whether it extends human teaching or replaces it, 

whether it reaches those who most need new skills or 

concentrates advantage among those who already have 

access. 

Malaysia represents an instructive and 

important case for examining these questions. The 

country has articulated an ambitious vision of 

becoming an AI Nation by 2030 and has backed that 

vision with a sequence of institutional commitments: 

the National AI Action Plan 2030, the MyMahir 

National AI Council for Industry (MyMahir-NAICI) 

launched in May 2025, a forthcoming Malaysia 

Education Blueprint (Higher Education) 2025–2035, 

and Budget 2026 provisions that raise TVET funding 

to RM7.9 billion (Anwar Ibrahim, 2025; The Star, 

2025; Malaymail, 2025; Sin Chew Daily, 2025). The 

Microsoft Elevate initiative launched in April 2026 

further deepens national AI capacity-building across 

educators, enterprises, and communities (Microsoft, 

2026). These commitments create genuine 

infrastructure for AI-driven educational 

transformation. They do not, however, resolve the 

practical difficulties that adult learning organizations 

face in translating policy aspiration into effective 

institutional practice. 

This paper examines the relationship between 

AI and lifelong learning in Malaysia through three 

research questions. What opportunities does AI 

present for redefining adult education in the digital 

era? What specific challenges—structural, 

institutional, human, and ethical—stand in the way of 

those opportunities in the Malaysian context? What 

strategic framework should guide adult learning 

organizations in integrating AI effectively and 

equitably? The theoretical foundations that inform the 

analysis are developed in Section 2. Section 3 maps 

the opportunity landscape. Section 4 examines 

challenges with particular specificity to Malaysia. 

Section 5 proposes a five-pillar strategic framework. 

Sections 6 and 7 offer practice and policy implications, 

and Section 8 concludes with directions for future 

inquiry. 

 

II. Theoretical Foundations 
2.1 Andragogy and Its Digital Pressures 

The understanding of adult learning that has 

most durably shaped educational practice is the 

andragogical framework first systematized by 

Knowles (1984) and subsequently refined in 

collaborative work with Holton and Swanson (2015). 

The framework identifies a set of characteristics that 

distinguish adult from child learners: adults are 

predominantly self-directed in their motivation and 

approach to learning; they enter learning situations 

with accumulated life and work experience that they 

expect to be recognized and activated rather than 

ignored; their readiness to engage with new content is 

closely linked to its perceived relevance to their 

current roles and responsibilities; their learning 

orientation is problem-centered rather than subject-

centered; and their motivation to learn is primarily 

intrinsic, arising from the value they place on 

competence and accomplishment rather than from 

external evaluation systems. These characteristics 

have direct consequences for how learning should be 

designed—implications that AI systems must honor if 

they are to serve adult learners effectively. 

The digital era has complicated the 

andragogical landscape in several respects. The sheer 

volume of freely or cheaply available learning content 

that digital platforms have produced creates a paradox 

of choice for self-directed learners: more options do 

not automatically lead to better learning when the 

metacognitive skills needed to navigate them are 

unevenly distributed. The pace at which professional 

knowledge becomes obsolete means that learning 

must be not merely self-directed but continuous and 

adaptive, with adults regularly revisiting and revising 

what they believe they know. The fragmentation of 

work and life routines across longer hours, multiple 

locations, and varied digital contexts requires learning 

that is modular, accessible on demand, and functional 

across devices. Conventional adult learning 

provision—even when delivered online—tends to 

assume cohort rhythms, fixed schedules, and 

instructor availability during defined hours, all of 

which fit poorly with these contemporary adult learner 

realities. AI, when well-designed, can address each of 

these mismatches: adaptive systems reduce choice 

overload by curating relevant pathways; continuous 

learning platforms support iterative knowledge 

updating; on-demand availability matches fragmented 

schedules (Luckin et al., 2016; Zawacki-Richter et al., 

2019). 

 

2.2 Socio-Technical Systems and the Human 

Dimensions of AI Integration 

Technology integration in organizations—

including educational organizations—has a long 

history of producing outcomes that are considerably 

less beneficial than their proponents expected, not 

because the technologies fail technically but because 

the human dimensions of implementation are 

neglected. The socio-technical systems framework, 

developed by Trist and colleagues at the Tavistock 

Institute, provides the most enduring analytical 
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account of why this happens and what can be done 

about it (Trist, 1981). The framework holds that 

organizations function as systems in which technical 

and social subsystems are mutually constitutive: the 

technology shapes what people can do and how they 

work, while the people—their skills, relationships, 

values, and informal practices—shape what the 

technology actually does in use. Optimal 

organizational performance requires that both 

subsystems are designed with equal intentionality and 

that their development is coordinated rather than 

sequential (Bostrom & Heinen, 1977). 

Applied to AI integration in adult learning 

organizations, this framework generates clear 

prescriptions. Purchasing and installing an adaptive 

learning platform constitutes only the technical 

dimension of a change that also requires transformed 

educator practices, revised curriculum design, new 

governance arrangements, and potentially altered 

learner expectations. An organization that acquires 

sophisticated analytics tools but leaves educators 

without training to interpret them will find the data 

unused. An organization that deploys personalized 

pathways without ensuring that learners have the 

digital literacy to navigate them will find them 

frustrating rather than empowering. A socio-technical 

perspective insists that technical investment be 

matched by investment in the social subsystem—in the 

people, skills, relationships, and governance structures 

through which technology is given meaning and 

operational effect. This insistence is at the core of the 

strategic framework developed in Section 5. 

 

2.3 AI in Education: Relevant Technologies for 

Adult Learning 

Within the broad domain of AI in education, 

four technology categories are most directly relevant 

to adult learning contexts. Adaptive learning systems 

continuously analyze learner performance data and 

adjust the content, sequencing, difficulty, and 

modality of instruction accordingly. For adult learners 

whose prior knowledge varies enormously, adaptive 

systems prevent the mismatch between program pace 

and individual readiness that is a primary driver of 

disengagement. A seasoned finance professional 

retraining in data science needs a fundamentally 

different pathway through quantitative foundations 

than does a recent graduate making the same 

transition; adaptive systems can provide both 

pathways within the same program architecture 

(Luckin et al., 2016). 

Intelligent tutoring systems simulate 

individualized coaching by diagnosing specific 

misconceptions, offering targeted hints, and providing 

corrective feedback. The documented learning gains 

from intelligent tutoring are substantial and approach 

those of human one-on-one tutoring in controlled 

comparisons, with the critical advantage of availability 

outside standard learning hours (Holmes et al., 2019). 

Learning analytics platforms aggregate interaction, 

performance, and engagement data across the learner 

population, making patterns visible to educators and 

administrators that would otherwise remain invisible 

in the noise of individual records. Early warning 

systems built on machine learning predictions of 

dropout risk have demonstrated significant capacity to 

identify at-risk learners before they disengage 

sufficiently to intervene effectively (Ferguson, 2012). 

Natural language processing applications, including 

conversational agents and automated text analysis, 

extend the capacity of adult learning organizations to 

respond to learner queries, assess written submissions, 

and produce accessible summaries of complex 

materials—all at scales that human staff alone cannot 

sustain. 

 

III. Opportunities in AI-Enhanced Lifelong 

Learning 

3.1 Adaptive Pathways for Heterogeneous Adult 

Learner Populations 

The adult learner population that Malaysian 

institutions serve is among the most heterogeneous of 

any educational context. A single upskilling cohort 

might include a 50-year-old displaced factory worker 

with deep practical knowledge and limited formal 

credentials, a 30-year-old professional seeking a 

lateral career move with a relevant degree but outdated 

technical skills, and a 22-year-old recent graduate 

entering the workforce with current theoretical 

knowledge but no practical experience. Designing a 

single instructional pathway that serves all three 

meaningfully is not merely difficult; it is, in any 

practical sense, impossible. The inevitable 

compromise serves none of them well, which is a 

significant contributor to the high attrition rates that 

characterize much adult learning provision. 

AI-driven adaptive learning dissolves this 

constraint by generating individualized pathways 

calibrated through continuous assessment. Diagnostic 

processes at enrolment establish each learner's starting 

point; subsequent content delivery, assessment 

difficulty, and remedial or extension 

recommendations are continuously revised in response 

to demonstrated performance. The experienced 

worker skips material that assessments confirm she 

already knows; the recent graduate receives additional 

scaffolding where practical application is weak; the 

career-changer moves through some modules at pace 

and receives extended support in others. Malaysian 

industry data suggests that early adopters of AI in 

workforce development contexts reported productivity 

improvements of 60 percent and decision-making 
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acceleration of 57 percent (eNanyang, 2025). While 

these figures reflect manufacturing rather than 

educational contexts, the underlying principle—that 

AI-enabled personalization dramatically improves 

throughput efficiency—translates to learning time-to-

competency reduction in adult education. 

3.2 Continuous Availability and Intelligent Learner 

Support 

A structural feature of adult learning that 

generates substantial attrition is the temporal 

mismatch between when learners need support and 

when support is available. Working adults 

characteristically study during the margins of their 

working and family lives—evenings, weekends, early 

mornings—when instructors are unavailable and 

administrative offices are closed. A learner who 

encounters a significant conceptual obstacle at 9 pm 

on a Sunday evening before a Monday assessment 

submission faces a choice between proceeding without 

understanding or abandoning the task. Neither 

outcome serves learning; the second is a direct 

predictor of dropout. 

AI-powered conversational agents and 

intelligent tutoring systems address this structurally 

rather than palliatively, by ensuring that some level of 

responsive support is available at any hour. 

Contemporary generative AI has substantially raised 

the quality ceiling for conversational learning support: 

well-designed systems can engage in extended 

dialogue, diagnose specific misunderstandings, and 

guide learners toward solutions without simply 

providing answers. Malaysian adoption of natural 

language AI interfaces is well-established beyond the 

education sector. Ryt Bank's deployment of an AI-

powered banking assistant that functions across 

Bahasa Malaysia, English, Manglish, and regional 

dialects for complex financial transactions has 

demonstrated that Malaysian users are comfortable 

engaging with sophisticated AI conversational 

interfaces (TokenRing, 2026; Computer Weekly, 

2025). Adult learning organizations can build on this 

demonstrated receptiveness, designing learning 

assistants that serve learners in the languages and 

registers that are most natural to them. 

 

3.3 Predictive Analytics and Early Retention 

Intervention 

The attrition problem in adult education is not 

merely frustrating for institutions; it represents a 

significant waste of learner time, institutional 

resource, and national human capital investment. 

Machine learning-based early warning systems have 

demonstrated meaningful capacity to identify learners 

at elevated dropout risk before those learners have 

disengaged sufficiently to be obvious to human 

instructors. These systems work by detecting patterns 

in engagement and performance data—declining login 

frequency, delayed or absent assignment submission, 

sharp drops in assessment performance, reduced 

participation in collaborative activities—that precede 

dropout by days or weeks. When a learner is flagged, 

automated or instructor-mediated interventions can be 

triggered: a personalized outreach message, a content 

recommendation, an offer of additional support, or a 

prompt to contact an advisor (Ferguson, 2012). 

The scale at which this can operate in 

Malaysia is significant. The National Training Week 

2025, held under Malaysia's leadership of the ASEAN 

Year of Skilling, reached a record 3.5 million 

participants across ASEAN nations (ANTARA News, 

2025). At this scale, human monitoring of individual 

learner progress is impossible; machine learning-

based monitoring is not only feasible but necessary for 

any meaningful quality assurance. Pilot programs in 

Malaysian primary and secondary schools are already 

applying AI analytics to identify students at risk of 

academic difficulty and provide targeted support 

(Bernama, 2025). The analytical principles underlying 

these school-level applications are directly 

transferable to adult learning contexts, where the 

consequences of dropout are typically more severe and 

more immediate. 

 

3.4 Administrative Automation and Organizational 

Efficiency 

Most adult learning organizations allocate a 

disproportionate share of their limited human 

resources to administrative processes that are high in 

volume, rules-bound in nature, and low in the kind of 

contextual judgment that justifies human attention. 

Enrollment processing, scheduling, fee management, 

attendance recording, grading of objective 

assessments, certification generation, and routine 

learner advising on procedural matters are all 

candidates for AI automation. Freeing staff from these 

processes does not reduce organizational capacity; it 

redirects capacity from process execution toward 

learner-facing activities that generate direct 

educational value—advising on learning pathways, 

providing motivational support, facilitating 

collaborative learning, and designing better programs. 

The efficiency case for AI automation in 

adult learning administration is straightforward, but its 

implementation requires careful attention to the 

specific processes most amenable to automation and to 

the design of interfaces between automated and 

human-managed stages. The RM20 million allocated 

by the government to equip 5,000 Malaysians with 

digital skills in 2025, administered through KESUMA 

(Bernama, 2025), and the expanded TVET funding of 

RM7.9 billion in Budget 2026 (Sin Chew Daily, 2025) 

create funding environments in which adult learning 
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organizations can begin to invest in administrative AI, 

provided that appropriate guidance and procurement 

support are available. 

 

3.5 Geographic Equity and Reaching Underserved 

Learners 

Malaysia's geography creates an equity 

problem that has never been adequately resolved by 

conventional adult learning provision. Communities in 

Sabah and Sarawak, in the interior of the peninsula, 

and in peri-urban areas beyond commuting range of 

major training centers face a combination of distance, 

limited local provision, and variable digital 

infrastructure that has historically meant receiving 

lower-quality adult learning opportunities than their 

urban counterparts. AI-powered online learning 

platforms do not automatically solve this problem—

they depend on connectivity that is not yet universal—

but they provide the technical foundation for equity 

when combined with infrastructure investment. 

The National AI Action Plan's commitment 

to 98 percent 5G coverage in populated and industrial 

areas by 2030 creates a timeline within which 

connectivity-dependent AI learning tools will become 

progressively more accessible across the country 

(Anwar Ibrahim, 2025). In the interim, offline-first AI 

learning systems represent an important bridge. A 

research team at Universiti Tunku Abdul Rahman 

(UTAR) developed EduBridgeAI, a voice-prioritized, 

offline-capable learning ecosystem designed 

specifically to serve learners without stable internet 

access, with a potential reach of 1.2 million 

disadvantaged learners and more than 100,000 

educators (Sin Chew Daily, 2025). This innovation 

demonstrates that the technical barriers to AI-

enhanced learning in low-connectivity environments 

are surmountable with deliberate design, and it 

provides a model that adult learning organizations 

serving remote communities can study and adapt. 

 

3.6 Inclusive Access and Intergenerational 

Learning 

AI technologies offer meaningful 

improvements in accessibility for adult learners with 

disabilities: speech recognition supports learners who 

cannot type; text-to-speech conversion supports 

learners with visual impairments or reading 

difficulties; automatic captioning and transcription 

support learners who are deaf or hard of hearing. These 

features align directly with Malaysia's legal 

obligations under the Persons with Disabilities Act 

2008 and with the broader inclusive education agenda 

that national policy articulates. 

The intergenerational dimension of digital 

inclusion deserves particular attention. Older adults—

a growing segment of Malaysia's adult learner 

population as life expectancy rises and retirement ages 

shift—face both motivational and practical barriers to 

engaging with digital learning platforms. Swinburne 

University of Technology Malaysia's Digital 

Technologies Seniors Program (DTSP) demonstrates 

a model that works: pairing older adults with younger 

mentors in structured learning exchanges, combining 

digital literacy instruction with social connection, and 

designing the learning experience around the priorities 

and self-efficacy concerns of older learners rather than 

around the default assumptions of digital-native 

platform designers (Swinburne University of 

Technology Malaysia, 2025). AI-powered learning 

tools for older adult populations must be configured 

with patience for extended learning pacing, clear and 

simple interfaces, and robust human support at the 

moments when technology confusion is most likely to 

generate disengagement. 

 

IV. Challenges in the Malaysian Context 
4.1 Policy Architecture: Promise and 

Implementation Gap 

Malaysia's policy commitments to AI and 

lifelong learning are genuine and comparatively well-

developed for an upper-middle-income country. The 

National AI Action Plan 2030 articulates a 

comprehensive agenda encompassing talent 

development, research and development, 

commercialization, and ethical governance (Anwar 

Ibrahim, 2025; NAIO via New Straits Times, 2025). 

The British Council notes that the 13th Malaysia Plan 

(RMK13) embeds AI strategy within its broader 

economic and human capital development agenda 

(British Council, 2025). The MyMahir-NAICI, 

established with a three-year mandate and four 

strategic pillars—AI talent, industry integration, 

policy alignment, and governance—provides a 

dedicated institutional mechanism for workforce AI 

readiness (The Star, 2025; Media Selangor, 2025). 

Yet the distance between policy articulation 

and institutional practice is substantial, and adult 

learning is particularly vulnerable to this gap. The 

major policy vehicles are oriented primarily toward 

formal education (primary, secondary, and higher) and 

toward large enterprises. Adult learning 

organizations—community learning centers, 

vocational colleges, corporate training units, 

professional development providers—sit in the 

interstices of multiple ministerial jurisdictions without 

a clear primary advocate within the government 

structure. The Ministry of Higher Education, the 

Ministry of Human Resources, and the Ministry of 

Digital all have relevant mandates, but coordination 

among them on adult learning AI specifically remains 

underdeveloped. Without a dedicated interministerial 

mechanism focused on adult learning AI integration, 
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policy support for this sector will continue to be the 

residual of frameworks designed primarily with other 

constituencies in mind. 

4.2 Educator Competency: The Human Capital 

Constraint 

The most persistently binding constraint on 

effective AI integration in adult learning is the 

shortage of educators who possess both the AI literacy 

and the pedagogical sophistication to integrate these 

tools meaningfully. National surveys confirm that 52 

percent of Malaysian businesses identify the absence 

of appropriately skilled personnel as their primary 

barrier to AI adoption (AWS, 2025). Among adult 

learning educators, the deficit takes a specific and 

particularly acute form: what is needed is not data 

science expertise but a combination of AI operational 

literacy (the capacity to configure and troubleshoot 

learning tools), analytical interpretation (the capacity 

to read and act on learning analytics), curriculum 

design (the capacity to design AI-enhanced learning 

experiences that respect andragogical principles), and 

ethical judgment (the capacity to recognize when 

algorithmic recommendations should be questioned or 

overridden). 

The government has taken meaningful steps 

in digital pedagogy development for schoolteachers, 

with more than 100,000 teachers retrained through 

collaborations involving Google for Education, 

UNESCO, and domestic universities (Bernama, 2025; 

Media Selangor, 2025). These efforts do not, however, 

extend to adult educators, who typically have no 

equivalent access to government-funded professional 

development in AI pedagogy. The MyMahir platform 

provides information on job roles and training 

programmes relevant to AI, but its focus is on 

workforce development broadly rather than on the 

professional development of adult learning educators 

specifically (The Star, 2025). HRD Corp, which 

administers the human resource development levy and 

funds training for Malaysian workers, is a potential 

vehicle for funding adult educator AI professional 

development, but this use is not yet prominently part 

of its agenda. Without targeted investment in this 

specific educator competency gap, AI tools deployed 

in adult learning will consistently underperform their 

potential because the human expertise needed to use 

them well is absent. 

 

4.3 Infrastructure Disparities: The Connectivity 

Constraint 

Cloud-based AI learning tools assume 

reliable, adequate-bandwidth internet connectivity—

an assumption that remains unmet for substantial 

portions of Malaysia's geography. The JENDELA 

initiative has improved 4G coverage significantly and 

is rolling out 5G in populated and industrial areas, but 

connectivity in rural Sabah, rural Sarawak, and interior 

peninsular areas remains insufficient for reliable 

streaming of AI-enhanced learning content (Malaysia 

Ministry of Digital, 2025). Adult learning 

organizations serving these communities face a choice 

between excluding learners from AI-enhanced 

learning or designing for low-bandwidth environments 

that constrain the features they can deploy. Neither is 

satisfactory. 

The infrastructure challenge extends beyond 

connectivity to device access and technical support 

capacity. Many adult learners—particularly those in 

lower-income brackets who are simultaneously the 

most economically exposed to automation-driven job 

displacement and the most in need of upskilling—lack 

access to devices suitable for sustained online 

learning. Shared devices in community settings or 

workplaces introduce practical constraints on self-

paced study. Technical support for troubleshooting 

connectivity and device issues is frequently 

unavailable. The government's commitment through 

the MCMC-Microsoft AI TEACH programme and 

Oracle's commitment to train 300,000 students and 

professionals in AI-related skills address the skills side 

of the infrastructure gap (Ministry of 

Communications, 2026; Barchart, 2026), but device 

access and connectivity for the most economically 

marginalized adult learners require more targeted 

intervention. 

 

4.4 The Digital Divide: Age, Income, and 

Geography 

Beyond physical infrastructure, a social 

infrastructure divide shapes who can access and 

benefit from AI-enhanced adult learning. Digital 

literacy—the capacity to navigate digital platforms, 

evaluate digital information, and use digital tools 

purposefully—is unevenly distributed across age 

cohorts, income levels, and geographic settings in 

Malaysia. Older adults, lower-income adults, and rural 

adults are all less likely to possess the baseline digital 

confidence that AI learning platforms assume. For 

these populations, the introduction of AI into learning 

environments may widen rather than narrow the gap 

with more advantaged learners if it is not accompanied 

by deliberate support for building foundational digital 

competence. 

Intergenerational digital inclusion programs, 

such as Swinburne's Digital Technologies Seniors 

Program, demonstrate what is possible when adult 

learning design is genuinely responsive to the specific 

needs and self-efficacy concerns of older learners 

(Swinburne University of Technology Malaysia, 

2025). The limitation is scale: programs of this quality 

are small and resource-intensive, and the population of 

older adults who need digital literacy support in 
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Malaysia vastly exceeds the capacity of any individual 

institution. A national strategy for elder digital 

inclusion within lifelong learning—coordinated across 

the Ministry of Digital, the Ministry of Women, 

Family and Community Development, and adult 

learning providers—is needed if AI-enhanced learning 

is not to become another dimension along which 

Malaysia's already significant intergenerational 

inequality deepens. 

4.5 Data Privacy, Algorithmic Risk, and Ethical 

Governance 

The data that AI learning systems require for 

their core functions—adapting content, predicting 

dropout, personalizing feedback—is extensive and 

sensitive. Performance records, engagement patterns, 

interaction logs, and demographic information 

collectively constitute a detailed portrait of each 

learner's intellectual life. In Malaysia, the Personal 

Data Protection Act 2010 (PDPA) establishes the legal 

framework governing how this data may be collected, 

stored, used, and protected. PDPA compliance in an 

AI learning context requires transparent consent 

processes in which learners genuinely understand 

what data is being gathered and why; data 

minimization practices that collect only what is 

necessary for stated purposes; security infrastructure 

adequate to protect against breaches; and mechanisms 

through which learners can access, correct, or request 

deletion of their data (Akgun & Greenhow, 2022). 

Beyond legal compliance, the ethical 

dimensions of AI in adult learning include concerns 

about algorithmic equity. Systems trained 

predominantly on data from specific learner 

populations—younger, urban, formally educated—

may produce biased recommendations when applied 

to adult learners whose profiles differ systematically 

from the training population. An early warning system 

calibrated on one population may generate false 

positives among another, flagging as at-risk learners 

who are simply unfamiliar with the platform's 

conventions rather than genuinely struggling with the 

material. Predictive models may encode historical 

inequalities in ways that compound disadvantage 

rather than offset it. Adult learning organizations have 

neither the technical capacity to audit AI systems for 

these biases independently nor the regulatory guidance 

from a sector-specific framework that would tell them 

what standards to apply. The National AI Action Plan's 

emphasis on ethics and equitable growth (NAIO via 

New Straits Times, 2025) provides a principle but not 

yet an operational framework. Translating that 

principle into auditable institutional practice is a task 

that requires collaborative development among 

regulators, providers, technologists, and learner 

advocates. 

 

4.6 Institutional Capacity and the Risk of Uncritical 

Adoption 

A sixth challenge operates at the level of 

institutional culture and leadership. Among C-suite 

executives in Malaysia's financial sector—arguably 

among the more digitally sophisticated segments of 

Malaysian leadership—only 20 percent actively 

engage with generative AI tools (Musa et al., 2025). If 

leadership engagement with AI is this limited in a 

sector with strong competitive incentives for digital 

adoption, the situation in adult learning organizations 

is likely to be more challenging still. Institutional 

leaders who do not themselves use or understand AI 

are poorly positioned to lead organizational AI 

integration, make informed procurement decisions, or 

create cultures in which educator experimentation 

with AI tools is encouraged and supported. 

There is also a risk of uncritical adoption: 

organizations that treat AI integration as a reputational 

signal or a compliance exercise rather than as a 

substantive educational improvement project. 

Purchasing visible AI tools and deploying them 

without adequate preparation, evaluation, or 

governance infrastructure can produce outcomes that 

are worse than the status quo—eroding learner trust, 

generating data breaches, producing biased outcomes 

for vulnerable learners, or simply wasting resources on 

tools that nobody uses. The principle that strategic 

integration rather than mere adoption determines 

educational value is well established (Wawasan Open 

University, 2026), but it requires deliberate 

organizational commitment to act on. 

 

V. A Strategic Framework for AI-Driven 

Lifelong Learning 
Drawing on the theoretical foundations, the 

opportunity analysis, and the challenge mapping 

developed in preceding sections, this paper proposes a 

five-pillar strategic framework for AI integration in 

adult learning organizations. The framework is 

grounded in socio-technical systems theory and is 

designed to be iterative, with each pillar requiring 

ongoing attention and revision rather than one-time 

completion. 

 

5.1 Pillar One: Technological Infrastructure 

The technological foundation of AI-

enhanced learning encompasses connectivity, devices, 

platform architecture, and data systems. Organizations 

must conduct honest assessments of their current 

infrastructure before deploying AI tools, identifying 

where connectivity is reliable enough for cloud-based 

systems and where offline-first alternatives are 

necessary. Cloud-based AI-as-a-service platforms are 

preferable to on-premises solutions for most adult 

learning organizations because they transfer 
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infrastructure maintenance responsibilities and reduce 

upfront capital requirements. Platform selection 

should prioritize interoperability—the use of open 

standards such as xAPI that allow learner data to be 

portable across providers—over proprietary 

architectures that create dependency and lock-in. For 

organizations serving remote and rural learners, the 

EduBridgeAI model of offline-first, voice-prioritized 

delivery provides a technically proven alternative to 

connectivity-dependent approaches (Sin Chew Daily, 

2025). Infrastructure planning should include explicit 

provision for device access and technical support for 

learners who lack adequate personal devices. 

 

5.2 Pillar Two: Educator Capacity Development 

The human subsystem of AI integration is, in 

socio-technical terms, at least as important as the 

technical subsystem, and in practice more frequently 

neglected. Professional development for adult 

educators integrating AI should address three 

competency domains. AI operational literacy equips 

educators to use specific tools: to configure adaptive 

systems, interpret analytics dashboards, manage 

chatbot content, and troubleshoot routine technical 

issues. Pedagogical integration competency equips 

educators to make sound instructional decisions in AI-

enhanced environments: to design learning 

experiences that leverage AI's strengths without 

subordinating andragogical principles to algorithmic 

logic, to know when to override AI recommendations 

in individual learners' interests, and to maintain the 

relational dimensions of teaching that analytics cannot 

capture. Ethical competency equips educators to 

communicate transparently with learners about how 

AI affects their learning experience, to recognize signs 

of potential algorithmic inequity, and to raise concerns 

through appropriate institutional channels. 

Professional development of this depth 

cannot be achieved through brief introductory 

workshops. It requires sustained engagement, 

opportunities to practice with real tools in low-stakes 

contexts, peer learning communities in which 

educators share experience and troubleshoot 

collectively, and micro-credentialing that provides 

recognition for AI pedagogical competency. MyMahir 

and HRD Corp are positioned to support this 

development at scale, and National Training Week 

infrastructure provides a proven mechanism for 

reaching large numbers of professionals 

simultaneously (ANTARA News, 2025). What is 

needed is an explicit commitment to adult educators as 

a target population, rather than treating workforce AI 

training as primarily the province of technology sector 

workers. 

 

5.3 Pillar Three: Governance and Ethics 

Every adult learning organization deploying 

AI must establish governance arrangements 

proportionate to the risks and consequences involved. 

At minimum, this requires a data privacy policy that is 

publicly accessible and written in language that 

learners can understand, specifying what data is 

collected, why, who can access it, how long it is 

retained, and how learners can exercise their rights 

under PDPA. Consent processes must be genuine—

meaning that refusing consent does not result in 

exclusion from learning—and must be revisited when 

data use expands. Significant algorithmic decisions—

flagging a learner as at-risk, restricting progression, 

generating a certificate—should be explainable to the 

learner and subject to human review and appeal. 

Governance structures should include a 

designated AI governance responsibility, whether a 

dedicated individual in larger organizations or a shared 

role in smaller ones. Industry consortia and sector 

associations can develop shared governance 

templates, shared audit tools, and shared incident 

response protocols that individual organizations 

cannot produce independently. The National AI 

Action Plan's ethical principles (NAIO via New Straits 

Times, 2025) provide a policy orientation; translating 

them into operational governance practice is the 

institutional responsibility that this framework locates 

at Pillar Three. 

 

5.4 Pillar Four: Inclusive Design 

Inclusive design in AI-enhanced adult 

learning requires deliberate attention to the learner 

populations that default technology assumptions are 

most likely to exclude. Universal Design for Learning 

principles—providing multiple means of content 

representation, multiple means of knowledge 

expression, and multiple means of engagement—align 

naturally with AI's personalization capacity and 

should guide platform selection and configuration 

(Holmes et al., 2019). Accessibility compliance for 

learners with disabilities should be treated as a 

baseline requirement rather than an optional 

enhancement. Language and cultural localization for 

the Malaysian context—supporting Bahasa Malaysia, 

English, and major heritage languages alongside 

regional dialects—is essential if AI tools are not to 

privilege the linguistically dominant at the expense of 

others. For older adult learners, platform design should 

prioritize patience, clarity, manageable interface 

complexity, and robust human support at the moments 

when technology confidence is most fragile, as 

demonstrated by the Swinburne Seniors Program 

model (Swinburne University of Technology 

Malaysia, 2025). 
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5.5 Pillar Five: Strategic Institutional Alignment 

AI integration that is disconnected from 

institutional strategic purpose will drift toward 

technology-for-its-own-sake rather than toward 

learner value creation. The starting point is mission: 

organizations should articulate explicitly how AI will 

serve their core purpose, which learner outcomes it is 

expected to improve, and how success will be 

measured. From this articulation, a realistic phased 

roadmap follows: early phases focused on 

administrative automation and conversational learner 

support; intermediate phases introducing adaptive 

pathways and analytics-driven retention monitoring; 

later phases implementing predictive program 

improvement and labor market outcome tracking. 

Each phase should be evaluated against defined 

metrics—completion rates, time-to-competency, post-

program employment and salary outcomes, learner 

and educator satisfaction—before the organization 

commits to the next. 

Strategic partnerships are essential for 

organizations that cannot build AI capability from 

scratch, which is most of them. Technology providers 

such as Microsoft and Oracle are actively investing in 

Malaysian education partnerships (Microsoft, 2026; 

Barchart, 2026). Government agencies—NAIO, HRD 

Corp, MyMahir—provide resources and coordination 

mechanisms. Industry associations offer channels for 

sharing experience and developing shared standards. 

Universities can provide research partnerships that 

generate evaluation evidence. No adult learning 

organization needs to navigate AI integration in 

isolation; the ecosystem of support available in 

Malaysia's current AI development phase is more 

substantial than most individual providers recognize. 

 

VI. Implications for Institutional Leaders and 

Policymakers 
6.1 For Institutional Leaders 

The first responsibility of leaders in adult 

learning organizations approaching AI integration is to 

resist both uncritical enthusiasm and reflexive 

resistance. Both stances lead to poor decisions. The 

responsible alternative is informed strategic 

engagement: understanding what AI can and cannot do 

in educational contexts, assessing where it fits the 

organization's specific learner population and mission, 

and building the human and governance infrastructure 

necessary for it to work well. The five-pillar 

framework provides a structured approach to this 

assessment. 

Leaders should begin with a readiness audit 

spanning all five pillars, identifying where the 

organization is strong, where it is weak, and which 

gaps most urgently constrain AI value. The MyMahir 

AI Readiness Index provides a structured tool for this 

assessment (The Star, 2025). The audit findings should 

drive a realistic, funded, phased roadmap—not a 

document that aspires to everything simultaneously 

but a plan that sequences investment in a way that 

builds capability progressively. Professional 

development for educators must appear in this 

roadmap with the same prominence as technology 

procurement; underinvestment in educator capability 

is the single most common cause of AI 

implementation failure. 

Communication with staff and learners 

should be proactive, transparent, and honest. 

Educators who hear about AI plans from institutional 

leaders before they encounter them through media or 

peer networks are better positioned to engage 

constructively rather than defensively. Learners who 

understand how AI affects their learning experience, 

and who have clear channels for raising concerns, are 

more likely to trust AI-mediated aspects of their 

education. Transparency is not only an ethical 

commitment; it is a practical investment in the 

organizational trust that AI integration requires. 

 

6.2 For Policymakers 

The policy architecture for AI and lifelong 

learning in Malaysia requires several targeted 

enhancements. The most urgent is the creation of a 

dedicated funding stream for AI integration 

specifically in adult learning organizations. The 

existing funding landscape—substantial allocations 

for TVET (RM7.9 billion in Budget 2026), a RM3 

billion reskilling fund through MyMahir, and RM20 

million for digital skills development (Sin Chew 

Daily, 2025; Media Selangor, 2025; Bernama, 

2025)—is not oriented toward the specific challenge 

of AI integration in smaller, community-based, and 

non-formal adult learning providers. A targeted grant 

programme covering technology, professional 

development, governance, and evaluation would 

enable providers who currently lack the capital to 

begin the transition. 

Ethical and regulatory guidance specific to 

AI in adult learning contexts should be developed as a 

priority. The PDPA provides a general legal 

framework, but adult learning organizations need 

sector-specific guidance on consent design, data 

minimization standards, algorithmic transparency 

requirements, and human oversight obligations. This 

guidance should be developed through stakeholder 

consultation that includes adult learner voice—a 

constituency that current AI policy development 

processes do not yet systematically incorporate. 

The scale of educator AI literacy investment 

should be commensurate with the ambition of the AI 

Nation 2030 vision. Training 100,000 schoolteachers 

in digital pedagogy is a significant achievement 
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(Bernama, 2025); an equivalent programme for adult 

educators has not yet been announced. The Ministry of 

Higher Education, HRD Corp, and MyMahir should 

collaborate on a programme that reaches adult 

educators across vocational, corporate, and 

community learning contexts with the depth of AI 

pedagogical training that effective integration 

requires. The Microsoft Elevate initiative's focus on 

educators, enterprises, and communities provides a 

relevant model and a potential partnership framework 

for scaling this effort (Microsoft, 2026). 

VII. Malaysia in Regional and Global 

Perspective 
Situated within the regional and global 

landscape of AI-driven lifelong learning, Malaysia's 

position is one of strength relative to most emerging 

markets, and challenge relative to the most advanced 

economies. Singapore's SkillsFuture programme has 

demonstrated how AI-powered personalized 

upskilling recommendations can be embedded within 

a national career development infrastructure at scale. 

Estonia's AI literacy programme has achieved 

extraordinary reach relative to population size by 

embedding digital and AI competencies across all 

educational levels from an early age. Finland's 

Elements of AI course, now reaching over one million 

learners globally, demonstrates the feasibility of mass 

AI literacy education through open, accessible digital 

provision. 

Malaysia's competitive position relative to 

these leaders rests on several genuine strengths: a high 

level of public AI optimism at 68 percent—among the 

top three in Asia-Pacific (The Star, 2025)—that 

creates a receptive environment for AI-enhanced 

learning; significant and growing government policy 

commitment; rapid AI adoption momentum with 35 

percent year-on-year growth (AWS, 2025); and an 

active ecosystem of national and international 

technology partnerships. Malaysia's relative 

weaknesses—ministerial fragmentation in adult 

learning policy, persistent skills shortages, 

connectivity disparities in East Malaysia, and the 

intergenerational digital divide—are all addressable 

through deliberate policy and institutional investment 

rather than structural features that cannot be changed. 

The leapfrog opportunity is real. Malaysia 

does not need to proceed through the intermediate 

technological stages that characterized AI adoption in 

earlier-moving countries. Cloud-based AI tools, 

offline-first innovations such as EduBridgeAI, and the 

improving connectivity infrastructure of JENDELA 

and 5G rollout collectively create conditions under 

which Malaysia can deploy state-of-the-art AI-

enhanced adult learning at national scale within the 

2030 horizon, if the human, governance, and financial 

dimensions of integration receive investment 

commensurate with the technology investment already 

being made. 

 

VIII. Conclusion 
This paper has examined how artificial 

intelligence is redefining adult education and lifelong 

learning, with Malaysia as its primary institutional and 

policy context. The examination has proceeded 

through theoretical grounding in andragogy and socio-

technical systems theory, analysis of six opportunity 

domains, mapping of six challenge areas, and proposal 

of a five-pillar strategic framework for organizational 

integration. 

The opportunities that AI presents for adult 

education are genuine and significant. Adaptive 

personalization for heterogeneous adult learner 

populations addresses the fundamental mismatch 

between one-size-fits-all instruction and adult learning 

diversity. Continuous intelligent support overcomes 

the temporal mismatch between learner need and 

institutional availability. Predictive analytics enable 

early intervention before dropout becomes 

irreversible. Administrative automation redirects 

scarce human capacity toward high-value learner 

interaction. Connectivity-extending and offline-first 

technologies can reach communities that conventional 

provision has never adequately served. And inclusive 

design tools can make learning meaningfully 

accessible to older adults, learners with disabilities, 

and those with limited digital fluency. 

The challenges are equally real. The AI 

educator competency gap is the binding human 

constraint; the connectivity and device access gap is 

the binding infrastructure constraint; and the absence 

of sector-specific ethical and regulatory guidance is 

the binding governance constraint. Malaysia's policy 

architecture is more advanced than most comparable 

emerging markets, but its coverage of adult learning 

specifically remains thinner than its coverage of 

formal education and technology sectors. Closing this 

coverage gap requires deliberate interministerial 

coordination, dedicated funding streams, and the 

inclusion of adult learner voice in AI policy 

development processes. 

The Deputy Prime Minister's vision—that 

Malaysian learners should become masters of 

technology rather than servants to it—captures the 

essential aspiration (Malaymail, 2025). Realizing it in 

adult learning contexts requires that AI be integrated 

not as an end in itself but as an instrument in the 

service of human educational purposes: that more 

adults complete meaningful learning, develop valued 

competencies, and achieve their personal and 

professional goals. The framework proposed here is a 

means to that end, not the end itself. If Malaysian adult 

learning organizations can pursue AI integration with 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 8, Issue 5 May. 2026, pp: 339-350    www.ijaem.net      ISSN: 2395-5252 

                                      

 

 

 

DOI: 10.35629/5252-0805339350       | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 349 

strategic discipline, institutional humility, and genuine 

commitment to learner welfare, the intelligent age they 

are helping to build will be one in which the benefits 

of AI extend to all, not only to those already most 

advantaged. 

Future research should pursue several 

directions that this analysis cannot address through 

document synthesis alone. Longitudinal empirical 

studies tracking adult learning organizations through 

staged AI integration will reveal what enables 

effective progression and what produces stagnation. 

Participatory design research with adult learners—

particularly older adults, rural learners, and 

economically marginalized groups—will generate the 

learner-centered design insights that technology-

driven development consistently fails to produce. 

Comparative institutional studies across vocational, 

corporate, community, and continuing higher 

education adult learning contexts will identify where 

the five-pillar framework requires sector-specific 

adaptation. And rigorous evaluation research on AI 

effectiveness for the specific learner populations 

Malaysian adult learning organizations serve will 

produce the local evidence base that practitioners 

need—evidence that cannot be borrowed from 

contexts whose demographics, languages, cultures, 

and institutional arrangements differ fundamentally 

from Malaysia's own. 
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