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Abstract

Adult learning organizations occupy a vital but often
underexamined  position  within  educational
ecosystems. They serve working professionals,
displaced workers, rural learners, and lifelong learners
whose needs the conventional schooling system is not
designed to meet. The arrival of artificial intelligence
(Al) as a practically deployable suite of educational
technologies introduces both considerable promise
and significant complexity for these institutions. This
paper investigates the strategic integration of Al
within adult learning organizations in Malaysia,
examining where meaningful opportunities lie and
what barriers stand in the way of realizing them. The
theoretical foundation draws on socio-technical
systems theory, which treats organizational
technology integration as a process of joint
optimization between technological and human
subsystems, and on the andragogical framework that
shapes how effective adult learning is designed and
delivered. Six opportunity domains emerge from the
analysis: individualized and flexible learning delivery,
continuous learner support through intelligent
conversational systems, data-informed institutional
decision-making, administrative productivity,
geographic reach and equity, and inclusive access for
learners with disabilities. These opportunities are
situated within an enabling national policy context that
includes the Malaysia Education Blueprint (Higher
Education) 2015-2025, the Malaysia Digital Economy
Blueprint (MyDIGITAL), the National Al Action Plan
2030, and the MyMahir National Al Council initiative
(Ministry of Higher Education Malaysia, 2015;
Malaysia Ministry of Digital, 2025; MyMahir Al
Council, 2025). Against these opportunities, the
analysis identifies six substantial challenges:
constrained financial resources among the majority of
adult learning providers, critical shortages of
educators with Al pedagogical competency (a
deficiency consistent with the 52 percent national
skills gap identified by Amazon Web Services, 2025),
uneven digital infrastructure particularly in rural
regions, data governance obligations under the
Personal Data Protection Act 2010, cultural resistance
to technology-mediated learning among both
educators and mature learners, and an absence of

sector-specific regulatory standards for Al in
educational contexts. A  four-pillar strategic
integration framework—encompassing technological
readiness, = human  capability,  organizational
alignment, and governance and ethics—is proposed as
a practical architecture for adult learning institutions
seeking to navigate this landscape. The paper
concludes with differentiated implications for front-
line educators, institutional leaders, and national
policymakers.
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transformation, Malaysia, educational technology,
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I.  Introduction

Across economic sectors and national
contexts, the question of how adult learners acquire
new knowledge and skills is growing more urgent. The
pace at which automation, digitization, and Al-driven
change are transforming the composition of
occupations means that educational systems designed
around the formation of young people can no longer
bear the full burden of workforce preparation. Adult
learning organizations—encompassing vocational
training centers, continuing education providers,
corporate learning units, community learning hubs,
and professional certification bodies—have moved
from peripheral status to strategic necessity. Yet these
institutions frequently operate with resources and
technological capabilities that fall well short of what
their ambitions require (Knowles et al., 2015;
UNESCO, 2021).

Al technologies offer a genuinely different
set of possibilities for adult education than have been
available before. Adaptive learning platforms that
adjust the pace and content of instruction to individual
learner performance, intelligent tutoring systems that
provide targeted feedback around the clock, learning
analytics dashboards that give educators and
administrators real-time insight into engagement and
achievement, and conversational agents that handle
routine learner queries—these are not conceptual
speculations but deployed technologies with
documented track records in a growing number of
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educational contexts (Luckin et al., 2016; Holmes et
al., 2019). Their integration into adult learning
organizations, however, requires considerably more
than purchasing software. It demands that institutions
attend carefully to the human dimensions of change:
educator competency, learner readiness, institutional
culture, and the governance arrangements through
which technology use is guided and accountable
(Trist, 1981; Bostrom & Heinen, 1977).

Malaysia provides a particularly instructive
setting for examining this challenge. The country has
articulated an ambitious commitment to Al-driven
transformation through a sequence of policy
frameworks—the Malaysia Education Blueprint
(Higher Education) 2015-2025, the MyDIGITAL
Blueprint, and the National Al Action Plan 2030—that
collectively position Al as central to national human
capital development (Ministry of Higher Education
Malaysia, 2015; Malaysia Ministry of Digital, 2025;
Anwar Ibrahim, 2025). The establishment of the
National Al Office and the MyMahir National Al
Council for Industry reflects governmental recognition
that workforce readiness for an Al economy cannot be
achieved without deliberate institutional intervention
(MyMahir Al Council, 2025). At the same time, the
practical realities of Al adoption in Malaysia reveal
significant gaps: approximately 52 percent of
businesses lack the skilled personnel needed to deploy
Al effectively, and the majority of organizations
remain at early exploratory rather than mature
implementation stages (AWS, 2025; eNanyang,
2025). In the adult learning sector, which tends to be
smaller, more resource-constrained, and more
organizationally diverse than the business sector
generally, these gaps are likely sharper still.

This paper addresses three interconnected
research questions. First, what opportunities does the
strategic integration of Al present for adult learning
organizations operating in the Malaysian context?
Second, what challenges do these organizations face
in moving from Al awareness or exploration to
genuine strategic integration? Third, what practical
framework can guide adult learning organizations
toward more effective and sustainable Al integration?
In addressing these questions, the paper draws on
socio-technical systems theory as its primary
organizational lens and on andragogical principles as
its primary educational lens, combining these
frameworks with a thematic synthesis of academic
literature, policy documentation, and industry
evidence relevant to Malaysia.

II.  Theoretical Foundations
2.1 Andragogy and Adult Learning Principles
The theoretical understanding of adult
learning that most directly shapes how Al integration

should be approached is the andragogical framework
developed by Knowles et al. (2015). Andragogy
distinguishes adult from child learning across several
dimensions: adults bring substantial prior experience
that they expect to draw upon in learning situations;
they are predominantly self-directed in their
motivation and approach; their readiness to learn is
shaped by the practical applicability of what they are
learning to their current life and work circumstances;
and their orientation is problem-centered rather than
content-centered. These characteristics have direct
implications for Al-enhanced learning design.
Adaptive systems that ignore adult learners' prior
knowledge and treat them as blank slates will frustrate
rather than support learning. Al-generated feedback
that is abstract or disconnected from real workplace
application will be dismissed. Conversely, Al systems
designed to activate prior knowledge, offer immediate
application context, and support self-directed
exploration of content are well-aligned with
andragogical principles.

Adult learning organizations in Malaysia
serve a diverse population that reflects these
characteristics in particularly varied ways. Working
professionals in their thirties and forties bring years of
occupational experience but variable formal
educational backgrounds. Retraining participants
displaced by automation may have deep expertise in
one domain but limited digital confidence. Rural
learners may have significant practical knowledge but
limited access to formal credentials. Older adults
engaged in lifelong enrichment bring rich life
experience but may have less familiarity with digital
interfaces. An Al integration strategy that is genuinely
grounded in andragogical theory will account for this
diversity rather than imposing a single technological
template.

2.2 Socio-Technical Systems Theory

The socio-technical systems framework,
developed by Trist and colleagues at the Tavistock
Institute, offers the most analytically useful lens for
understanding why Al integration so frequently falls
short of its potential in organizational settings (Trist,
1981). The framework proposes that organizations
function as systems in which a technical subsystem—
comprising tools, technologies, processes, and data—
and a social subsystem—comprising people,
competencies, relationships, culture, and governance
arrangements—are jointly constituted and jointly
influential. Neither subsystem determines
organizational outcomes independently; it is the
quality of the relationship between them that does.
Optimal performance requires what the framework
terms joint optimization: deliberate design attention to
both subsystems simultaneously, rather than treating
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technology as an exogenous force to which the social
system simply adjusts (Bostrom & Heinen, 1977).

Applied to Al integration in adult learning
organizations, socio-technical theory generates
several  important  prescriptions.  Technology
acquisition alone—purchasing an adaptive learning
platform or deploying a chatbot—does not constitute
integration; it constitutes only the technical dimension
of a change that must also transform educator
practices, learner  expectations,  institutional
governance, and cultural assumptions about the role of
technology in education. Organizations that invest
heavily in the technical subsystem while neglecting
the social one will find, as research consistently
shows, that sophisticated Al tools are underused,
misapplied, or actively resisted by the people who are
supposed to use them (Holmes et al., 2019; Luckin et
al., 2016). The social subsystem must be developed
with equal intentionality, and the sequencing and
design of technical and social development should be
coordinated rather than independent.

2.3 Al'in Education: Core Applications

The field of AI in education (AIED) has
matured considerably over the past decade, yielding a
well-established taxonomy of applications. Adaptive
learning systems continuously adjust the difficulty,
sequencing, and modality of learning content based on
real-time assessment of learner performance, reducing
the pace mismatch that occurs when a single
curriculum pathway is imposed on learners with
varying starting points and learning speeds (Luckin et
al., 2016). Intelligent tutoring systems provide
individualized guidance and feedback on specific
tasks, filling the role that a human tutor would play in
a one-to-one session but doing so at any hour and for
any number of learners simultaneously (Holmes et al.,
2019). Learning analytics platforms aggregate data
across the learner population and the learning
environment, making patterns visible to educators and
administrators that would otherwise remain hidden in
volumes of individual interactions (Ferguson, 2012).
Automated assessment tools grade objective
responses, structured writing, and even code, reducing
the time burden on educators and accelerating the
feedback cycle for learners. Conversational agents
handle routine queries, guiding learners through
enrollment, assignment submission, schedule
management, and content retrieval through natural
language interfaces (Zawacki-Richter et al., 2019).

For adult learning organizations specifically,
the relevance of these applications is heightened by the
particular constraints adult learners face. Time-poor
professionals cannot wait days for feedback on an
assignment; an intelligent tutoring system that
provides immediate, targeted response is worth

considerably more to them than a delayed grade.
Learners studying after working hours cannot access
instructor  support during office hours; a
conversational agent that answers questions at 11 pm
is not a convenience but a necessity. Administrators
managing enrollment from a geographically dispersed
population cannot process every application manually;
Al-driven enrollment systems free organizational
capacity for higher-value work.

III. Methodology

This study employs a qualitative, interpretive
methodology grounded in systematic thematic
synthesis, as formalized by Thomas and Harden
(2008). The choice of qualitative synthesis is
appropriate given the exploratory character of the
research questions: Al integration in Malaysian adult
learning organizations is sufficiently early in
development that no single source or dataset provides
a complete picture, making synthesis of diverse partial
perspectives the most productive methodological
approach.

Three categories of source materials inform
the analysis. Peer-reviewed academic literature on Al
in education, adult learning theory, socio-technical
systems, and digital transformation in emerging
market educational contexts was identified through
searches of Google Scholar, Scopus, and
SpringerLink. Search terms included combinations of
artificial intelligence, adult learning, lifelong learning,
digital transformation, Malaysia, socio-technical
systems, and educational technology. Priority was
given to works published from 2015 onward, with
foundational theoretical texts included regardless of
publication date. Policy and government documents
constitute the second source category: the Malaysia
Education Blueprint (Higher Education) 2015-2025,
the National Al Action Plan 2030, the MyDIGITAL
Blueprint, Budget 2025 announcements, and
documents from the Ministry of Higher Education,
Ministry of Digital, National Al Office, and
MyDIGITAL Corporation were systematically
reviewed. Industry documentation from organizations
including the Federation of Malaysian Manufacturing,
Amazon Web Services, Microsoft, UNESCO, and
technology providers active in Malaysian education
completes the source base.

Analysis followed a three-stage process.
Source materials were first coded line by line to
capture manifest concepts relating to Al opportunities,
barriers, strategic approaches, and institutional
contexts in adult learning. Codes were then organized
into descriptive themes that represented recurring
patterns across sources. Finally, analytical themes
were developed that interpreted the descriptive
patterns through the combined lens of socio-technical
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systems theory and andragogical principles,
addressing the three research questions directly.
Throughout the analysis, particular attention was paid
to contextual specificity: findings and frameworks
from Western or higher-education contexts were
interrogated for their applicability to Malaysian adult
learning organizations before being incorporated.

IV.  Findings and Discussion
4.1 Opportunities for AI Integration in Malaysian
Adult Learning Organizations
4.1.1 Individualized Learning Delivery for a
Diverse Adult Population

Adult learning organizations in Malaysia
serve learners whose circumstances are considerably
more varied than those of students in conventional
educational tracks. A single cohort within a vocational
retraining programme might include a former factory
worker with 20 years of hands-on experience and
limited formal credentials, a mid-career professional
seeking a credential to support a lateral career move,
and a rural learner accessing the programme remotely
through a mobile device on an intermittent connection.
Conventional, cohort-based instruction cannot
adequately serve these learners simultaneously
because the single pathway it imposes is, by necessity,
a poor fit for most of the individuals on it.

Al-powered adaptive learning platforms
address this directly by generating individualized
pathways calibrated to each learner's demonstrated
knowledge, learning pace, and preferred content
modality. Diagnostic assessments administered at
enrolment establish a baseline; subsequent content
sequencing and difficulty adjustment are governed by
algorithmic analysis of ongoing performance data. In
practical terms, this means that the experienced
professional can move rapidly through foundational
material to spend more time on genuinely novel
content, while the learner building from a lower
baseline receives additional scaffolding and remedial
practice before progressing. The capacity to serve this
range of learners within the same programme
architecture—without requiring separate tracks or
instructor-managed differentiation—is among the
most practically significant contributions Al can make
to adult learning delivery. It is particularly relevant in
Malaysia, where 84 percent of enterprises report
exploring Al but fewer than 20 percent have reached
mature implementation (eNanyang, 2025), indicating
that the learner population includes a wide range of Al
familiarity levels that adaptive systems must
accommodate.

4.1.2 Continuous and Accessible Learner Support
One of the structural features of adult
learning that most consistently drives dropout is the

unavailability of support when learners most need it.
Adults study in the margins of working and family
lives: early mornings, evenings, and weekends. The
institutional rhythms of most adult learning
providers—administrative offices open weekdays,
instructors available during working hours—are
poorly matched to these study patterns. When a learner
encounters confusion at 10 pm on a Thursday before a
Friday deadline and cannot reach anyone who can
help, the most common outcome is disengagement.

Al-powered conversational agents and
virtual assistants directly address this temporal
mismatch by providing 24-hour availability for both
content-related and administrative queries. The
deployment of such systems in Malaysian professional
and consumer contexts provides relevant precedent.
Ryt Bank's conversational Al banker (Ryt AI), which
operates in Bahasa Malaysia, English, Manglish, and
regional dialects and has been accepted by Malaysian
users for complex financial transactions, demonstrates
that the Malaysian population is increasingly
comfortable with sophisticated natural language Al
interfaces (TokenRing, 2026). Adult learning
organizations can draw on this receptiveness,
designing learning assistants that answer assignment
questions, explain course content, provide navigation
guidance, and handle scheduling and administrative
queries through conversational interfaces that feel
natural to Malaysian learners across language
backgrounds.

4.1.3 Evidence-Based Institutional Decision-
Making

The management of adult learning
organizations has historically been conducted with
limited quantitative evidence about what is working
and for whom. Enrollment and completion statistics
are tracked, but the granular learning process data that
would allow administrators to understand why some
learners succeed and others disengage is rarely
collected or analyzed systematically. Al-enabled
learning analytics change this by aggregating and
interpreting learner interaction data at a level of
granularity and volume that human analysis cannot
match.

With  learning analytics dashboards,
administrators can identify courses with high
disengagement rates at specific junctures—a signal
that content at that point may be poorly scaffolded—
and intervene with curriculum revision before the
problem compounds across multiple cohorts. They can
identify learners who are showing early warning signs
of disengagement based on patterns of login
frequency, assignment submission timing, and
performance trends, and trigger targeted support
outreach before those learners withdraw. They can

DOI: 10.35629/5252-0805329338

| Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal

Page 332



bhi International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 8, Issue 5 May. 2026, pp: 329-338 www.ijaem.net

track post-programme employment and salary
outcomes and connect those outcomes back to specific
programme features, generating the kind of impact
evidence that funders and accreditors increasingly
require. For Malaysian adult learning organizations
seeking engagement with national initiatives such as
the MyMahir Al Council or funding through the
National Al Action Plan, the capacity to demonstrate
evidence-based programme effectiveness is not
merely useful but increasingly essential (MyMahir Al
Council, 2025; Anwar Ibrahim, 2025). Research
confirms that Al information quality—the accuracy
and currency of Al-generated data—meaningfully
amplifies the relationship between strategic
orientation and organizational performance, a finding
with direct application to educational institutional
management (Journal of the Knowledge Economy,
2025).

4.1.4 Administrative Productivity and Resource
Liberation

Adult learning organizations
characteristically manage complex administrative
processes—enrolment management, scheduling, fee
processing, attendance tracking, assessment grading,
certification generation—with small administrative
teams whose attention is constantly divided among
these operational demands. Al can automate
substantial portions of this workload, shifting
administrative staff time from process execution
toward learner-facing support and programme
development activities that generate direct educational
value.

The productivity evidence from Malaysian
industry is instructive. Early-adopting manufacturers
reported 60 percent productivity improvements and 57
percent faster decision-making following Al adoption
(eNanyang, 2025). While adult learning
administration differs from manufacturing production,
the underlying logic of automating high-volume,
rules-based processes to liberate human attention for
higher-complexity work translates directly. A
community learning center processing enrolments and
issuing certificates for hundreds of learners manually
can, with Al-powered administration, redirect that
staff effort toward learner advising, instructor
coordination, and programme design—activities
whose quality directly determines learning outcomes.

4.1.5 Geographic Reach, Equity, and Inclusive
Access
Malaysia's geography presents a persistent
equity challenge for adult learning. Sabah and
Sarawak, interior peninsular communities, and peri-
urban areas beyond commuting range of major cities
are home to populations with adult learning needs but

limited access to the providers concentrated in urban
centers. Al-powered online delivery platforms extend
geographic reach in ways that conventional distance
learning approaches have not fully achieved, because
they can adapt to learner needs dynamically rather
than distributing static content.

The government's commitment to achieving
98 percent 5G coverage of populated and industrial
areas by 2030 under the National Al Action Plan will
progressively reduce the connectivity constraints that
have historically limited online delivery in
underserved areas (Anwar Ibrahim, 2025). As
coverage expands, adult learning organizations that
have invested in Al-enabled online delivery
infrastructure will be positioned to reach previously
inaccessible learner populations at marginal cost. Al
also supports inclusive access for learners with
disabilities through speech recognition, text-to-speech
conversion, adjustable display settings, and alternative
input modalities—capabilities that align with
Malaysia's inclusive education commitments under
the Persons with Disabilities Act 2008.

4.2 Challenges to Strategic Al Integration in
Malaysian Adult Learning Organizations
4.2.1 Financial Resource Constraints

The financial challenge is the most
immediately binding constraint for the majority of
Malaysian adult learning providers. Meaningful Al
integration—encompassing platform licensing, data
infrastructure, hardware for learners and staff,
technical support, and professional development—
requires capital investment that most small and
medium-sized providers do not have and cannot
readily access. Funding mechanisms that exist in the
national policy landscape, such as the Smart Factories
initiative (Siemens Malaysia, 2025) and various
digitalization grants, are predominantly oriented
toward the manufacturing and technology sectors
rather than adult education specifically.

Human Development Fund (HRD Corp)
levies collected from employers provide a significant
pool of training funding, but access mechanisms may
favor larger employers and more established
providers.  Community-based  adult learning
organizations, whose learners are often the most
economically marginalized and whose need for Al-
enhanced delivery may be greatest, frequently fall
outside the eligibility criteria for major funding
programmes. Without dedicated funding mechanisms
for Al adoption in adult learning—covering not only
technology acquisition but also the less visible costs of
staff development and governance infrastructure—the
financial barrier will continue to concentrate Al-
enhanced provision among larger, better-resourced
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providers, deepening rather than reducing educational
inequality.
4.2.2 Shortage of AI-Competent Educators

The national talent deficit in Al is well-
documented: 52 percent of Malaysian businesses
identify the absence of appropriately skilled personnel
as their primary constraint on Al adoption (AWS,
2025). In the adult learning sector, this deficit takes a
specific form. What adult learning organizations need
is not primarily data scientists or Al engineers; they
need educators who understand both the pedagogical
potential and the practical limitations of Al tools, who
can interpret learning analytics and translate that
interpretation into instructional decisions, who can
design Al-enhanced learning experiences that respect
andragogical principles, and who can communicate
meaningfully with learners about how Al is being used
and what it means for their learning.

This combination of Al literacy and
pedagogical  expertise is rare. Professional
development programmes specifically designed for
adult educators in Al pedagogical competency are
scarce in Malaysia. The MyMahir National AI Council
has a mandate for workforce Al readiness
development, but its specific attention to the adult
learning educator workforce is still emerging
(MyMahir AI Council, 2025). Without deliberate,
sustained investment in building this educator
competency, Al tools deployed in adult learning
organizations will either sit unused—because
educators do not know how to integrate them
effectively—or be applied in ways that undermine
rather than support adult learning principles.

4.2.3 Uneven Digital Infrastructure

Al-powered educational delivery requires
reliable, adequate-bandwidth internet connectivity,
sufficient computing devices among learners, and
technical support capacity within organizations. In
Malaysia's urban centers, these conditions are
increasingly met. In rural and peri-urban areas, they
are not. The Federation of Malaysian Manufacturing
survey identified fragmented data systems and legacy
infrastructure as significant barriers to Al adoption in
the manufacturing sector (FMM, 2025); parallel
challenges exist in the educational sector, where
physical infrastructure in community learning centers
and vocational facilities in less-developed states may
not support cloud-based Al platforms.

The JENDELA initiative has expanded 4G
coverage and is progressively rolling out 5G, but
coverage gaps persist in communities where adult
learning needs are often greatest. Organizations
attempting to deploy Al tools across multiple locations
in regions with variable connectivity must design for
the lowest-bandwidth environment to avoid excluding

learners with weaker connections. This design
constraint limits the sophistication of Al features that
can be reliably deployed. Cloud-based Al-as-a-service
models offer some relief by reducing on-premises
hardware requirements, but they remain dependent on
stable internet access that not all delivery locations can
guarantee.

4.2.4 Data Privacy, Governance, and Algorithmic
Accountability

Al systems deployed in educational contexts
collect extensive data about learners: performance
metrics, interaction patterns, time-on-task, assessment
responses, demographic information, and in some
cases biometric data through proctoring tools. In
Malaysia, the collection, processing, and storage of
this data is governed by the Personal Data Protection
Act 2010 (PDPA), which establishes requirements for
consent, data minimization, security safeguards, and
data subject rights. Compliance with PDPA in an Al-
enhanced learning context requires thoughtful design
of data  collection  practices, transparent
communication with learners about what data is
gathered and how it is used, and robust security
infrastructure—capabilities that many smaller adult
learning organizations lack the technical expertise to
implement adequately (Akgun & Greenhow, 2022).

Beyond legal compliance, the ethical
dimensions of Al in education include concerns about
algorithmic  fairness. Al  systems  trained
predominantly on data from Western educational
contexts may perform inequitably for Malaysian
learners whose linguistic backgrounds, cultural
learning styles, and educational histories differ from
the training population. Predictive models designed to
identify at-risk learners may embed historical
inequalities in ways that systematically disadvantage
learners from already-marginalized groups. Adult
learning organizations lack the capacity to audit Al
systems for these biases, and no sector-specific
standards or regulatory guidance for Al in Malaysian
education currently exists to provide a framework for
such accountability. This regulatory vacuum
represents a risk not only for individual learner welfare
but for institutional credibility.

4.2.5 Cultural and Attitudinal Resistance
Resistance to Al-enabled change is neither
irrational nor uniform. Educators who have developed
their professional identity around the craft of
teaching—the capacity to read a room, to respond to a
learner's confusion with precisely the right
explanation, to build the relational trust that motivates
engagement—may reasonably question whether Al
systems can replicate or should replace these human
capabilities. Research in Malaysia's financial sector
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found that only 20 percent of C-suite executives
actively engage with generative Al tools (Musa et al.,
2025), a finding that suggests leadership ambivalence
toward Al is widespread across sectors. In adult
learning organizations, where senior educators and
institutional directors often hold significant cultural
authority, leadership-level skepticism about Al can
translate quickly into institutional inertia.

Among adult learners themselves, resistance
to Al-mediated feedback may be particularly
pronounced. Adult learners tend to place high value on
the human dimensions of learning relationships—the
sense of being known, heard, and responded to as an
individual by a knowledgeable practitioner.
Automated feedback, however sophisticated its
language generation, may be perceived as impersonal
and its authority may be questioned in ways that
human instructor feedback is not. Overcoming this
resistance requires transparency about what Al can
and cannot do, paired with intentional design of the
human touchpoints in Al-enhanced learning that
preserve relational dimensions educators and learners
both value.

4.2.6 Regulatory Ambiguity and Absence of Sector
Standards

Malaysia does not currently have specific
regulatory frameworks governing the use of Al in
educational settings. This creates legal uncertainty for
adult learning organizations considering Al
investment: the boundaries of permissible data
collection, the standards for Al-generated assessment,
the liability implications of Al-driven learner tracking,
and the intellectual property status of Al-generated
learning content are all areas where legal clarity is
absent. Organizations navigating these uncertainties
must either adopt conservative interpretations that
limit what Al can contribute or take on legal risks that
are difficult to quantify. The regulatory vacuum also
means there are no minimum quality standards for Al-
powered educational products, leaving institutions
without reliable mechanisms for evaluating the tools
they might procure.

V. A Strategic Integration Framework for
Malaysian Adult Learning Organizations
Synthesizing the findings through the socio-
technical systems lens, a four-pillar strategic
integration framework emerges that can guide adult
learning organizations in Malaysia toward more
effective and sustainable Al adoption. The framework
is designed to be iterative rather than linear:
organizations should cycle through assessment,
piloting, evaluation, and scaling across all four pillars

5.1 Pillar One: Technological Readiness

Organizations must begin with an honest
audit of their current technological foundations: the
reliability and bandwidth of internet connectivity
across all delivery locations, the adequacy and
currency of learner and staff devices, the compatibility
of existing learning management systems with Al-
powered modules, and the organization's capacity to
maintain and update digital infrastructure over time.
Cloud-based Al-as-a-service platforms are likely more
accessible than on-premises solutions for most adult
learning organizations, as they reduce upfront capital
requirements and transfer infrastructure maintenance
responsibilities to specialist providers. Organizations
should assess available platforms against the specific
pedagogical and administrative needs of their learner
population—a rural community learning center and a
corporate training division will have different
requirements—rather than adopting general-purpose
solutions that may not fit their context.

5.2 Pillar Two: Human Capability Development

Investment in educator and staff capability to
work effectively with Al tools is non-negotiable and
must be designed with the same strategic seriousness
as technology investment. Professional development
for adult educators in Al integration should cover three
domains: technical competency (how to operate and
configure the specific Al tools deployed), pedagogical
competency (how to design Al-enhanced learning
experiences consistent with andragogical principles,
how to interpret and act on learning analytics, when to
override algorithmic recommendations in the learner's
interest), and ethical competency (how to
communicate transparently with learners about Al,
how to recognize and respond to algorithmic inequity,
how to protect learner data appropriately).
Organizations can draw on the MyMahir Al Readiness
Index to assess current capability levels and identify
development priorities (MyMahir Al Council, 2025).
Partnerships with universities, technology providers,
or consortia of adult learning organizations can
distribute the cost of professional development
programmes across multiple institutions.

5.3 Pillar Three: Organizational and Strategic

Alignment
Al integration that is not anchored to clear
organizational purpose tends to drift toward

technology-for-its-own-sake rather than producing
learner value. Organizations must articulate explicitly
what they are trying to achieve through Al adoption—
improved completion rates, expanded geographic

simultaneously rather than completing one before reach, better employment outcomes, reduced
beginning another. administrative  costs—and  select tools and
DOI: 10.35629/5252-0805329338 | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal Page 335



bhi International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 8, Issue 5 May. 2026, pp: 329-338 www.ijaem.net

implementation approaches calibrated to those
objectives. A vocational provider focused on industry
certification currency might prioritize adaptive
assessment that continuously updates to reflect
changing occupational standards. A community
learning center focused on digital inclusion might
prioritize low-bandwidth adaptive content and
accessible conversational agents. Strategic alignment
also requires integrating Al planning within broader
institutional strategic planning cycles, ensuring that Al
investments are evaluated against institutional mission
and learner outcome data rather than against technical
performance metrics alone.

5.4 Pillar Four: Governance, Ethics, and
Accountability

Every adult learning organization deploying
Al must establish governance arrangements that make
data use transparent, accountable, and aligned with
learner welfare. At minimum, this requires a clear data
privacy policy compliant with PDPA, communicated
to learners in accessible language; documented
consent processes for data collection beyond what is
strictly necessary for learning management; a
designated individual with responsibility for Al
governance; and mechanisms for learners to raise
concerns about algorithmic decisions affecting their
outcomes. For smaller organizations without internal
expertise in data governance or Al ethics,
collaboration within sector networks to develop shared
standards and governance templates is a practical
pathway. Sector associations and the National Al
Office are well-positioned to facilitate this
collaboration and develop the guidance that individual
organizations cannot produce independently.

VI. Implications

6.1 For Educators

Educators working in Malaysian adult
learning institutions are positioned at the intersection
of the socio-technical change that Al integration
represents. Their engagement—or resistance—will
substantially determine whether Al investments
produce the learning outcomes organizations seek.
The most productive orientation is one that treats Al
as an augmentative tool that handles the high-volume,
rules-based dimensions of educational support so that
human educators can concentrate on the high-
complexity, relational, and contextually nuanced
dimensions where human judgment is irreplaceable.
Educators should seek out Al literacy development
opportunities, including free or subsidized online
programmes and any sector-specific training available
through MyMahir or HRD Corp, and should
experiment with Al tools in limited, low-stakes
contexts before forming settled opinions about their

utility. Within their institutions, educators should
advocate for transparent Al governance policies that
protect learner rights and for professional
development resources that build Al pedagogical
competency across the teaching community.

6.2 For Institutional Leaders

Directors and administrators of adult learning
organizations carry the strategic responsibility for
determining how Al is integrated and for creating the
organizational conditions that determine whether that
integration succeeds. The starting point should be an
institutional Al readiness assessment that establishes
the current state across all four pillars—technological
foundations, educator capability, strategic alignment,
and governance—and identifies where gaps are
largest. This assessment provides the evidence base
for a realistic, phased Al roadmap spanning three to
five years, with near-term priorities likely falling in
lower-risk, higher-return areas such as administrative
automation and learner support chatbots, and medium-
term priorities in more demanding areas such as
adaptive learning and analytics-driven programme
improvement.

Funding for this roadmap requires creativity.
Corporate sponsorship partnerships, HRD Corp
engagement, government grants through NAIO and
MyDIGITAL, and shared investment through
consortia of adult learning providers are all viable
pathways that leaders should explore in parallel rather
than sequentially. Communication with staff and
learners about AI plans should be proactive and
honest, addressing fears directly—particularly about
educator role displacement—and making the
institutional commitment to human capability
development visible and credible.

6.3 For Policymakers

The national policy architecture for Al in
Malaysia is comparatively well-developed, but its
coverage of adult learning specifically is thin relative
to its coverage of higher education, manufacturing,
and technology sectors. Policymakers at the Ministries
of Higher Education, Human Resources, and Digital,
and at NAIO, should develop dedicated funding
streams for Al adoption in adult learning organizations
that cover not only technology acquisition but the full
costs of integration: professional development, data
governance infrastructure, evaluation capacity, and
learner device access. These funding mechanisms
should be accessible to smaller, community-based
providers—not only to larger institutions with
dedicated grant-writing capacity.

Sector-specific  ethical and regulatory
guidance for Al in adult education is urgently needed.
This guidance should address data collection and
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consent standards, minimum requirements for changing occupational demands is foundational to the

algorithmic transparency, liability arrangements for
Al-generated feedback, and accessibility obligations.
Malaysia's commitments under the Persons with
Disabilities Act 2008 and its broader inclusive
education agenda make the accessibility dimension
particularly important. Investment in educator Al
literacy at scale—expanding MyMabhir programmes to
specifically address the adult learning educator
workforce—would address the human capability gap
that is, arguably, the binding constraint on Al
integration quality. Finally, funding for rigorous
evaluation research on Al effectiveness in Malaysian
adult learning contexts would generate the local
evidence base that practitioners and policymakers
currently lack.

VII.  Conclusion

This paper has examined the strategic
integration of Al in adult learning organizations in
Malaysia through a theoretical lens that combines
socio-technical systems theory with andragogical
principles. The analysis has identified six meaningful
opportunity domains—personalized and flexible
delivery, continuous learner support, evidence-based
institutional management, administrative productivity,
geographic equity, and inclusive access—and has
situated these opportunities within Malaysia's
enabling national policy context. Against these
opportunities, it has identified six substantial
challenges: financial constraints, educator capability

gaps, infrastructure limitations, data governance
obligations, cultural resistance, and regulatory
uncertainty.

The  four-pillar  strategic  integration

framework proposed here—technological readiness,
human capability development, organizational
alignment, and governance and ethics—provides a
practical architecture for adult learning institutions
seeking to move from Al exploration to strategic
integration. Its grounding in socio-technical theory
foregrounds the essential point that technology
acquisition, however well-designed, cannot by itself
produce educational transformation. The human
dimensions of integration—educator competency,
learner readiness, institutional culture, and governance
accountability—must be developed with equivalent
intentionality and equal resource investment.
Malaysia's aspiration to establish itself as an
Al nation by 2030 creates an explicit policy horizon
against which progress in adult learning Al integration
can and should be measured. Adult learners are not
peripheral beneficiaries of this aspiration; they are the
workforce  that will implement  Al-driven
transformation across Malaysian industries, and their
capacity to learn continuously and adapt to rapidly

aspiration's realization. Adult learning organizations
that integrate Al strategically and humanely will
contribute not only to the life chances of their
individual learners but to the collective capability that
Malaysia's 2030 vision requires.

Future research should pursue several
directions that this analysis cannot address through
secondary synthesis alone. Longitudinal case studies
tracking individual adult learning organizations
through Al integration over multi-year periods would
illuminate what enables successful progression
through implementation phases and what causes
stagnation or reversal. Comparative studies across
different adult learning subsectors—vocational,
corporate, community, and continuing higher
education—would reveal how sector-specific features
shape integration pathways and outcomes. Most
urgently, primary empirical research with Malaysian
adult educators and learners is needed to capture the
experiential knowledge of the people most directly
affected by Al integration. Their perspectives—on
what Al tools support, what they displace, what they
fail to do, and what they should never attempt—are
indispensable to building an evidence base that is
grounded in the Malaysian reality rather than imported
from elsewhere.
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