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ABSTRACT
Artificial intelligence (Al) is increasingly used outside formal educational institutions, but community members

often encounter it without adequate critical literacy, ethical guidance, or self-directed learning skills. This study
develops a human-centered Al community education model integrating digital literacy, social ethics, and self-
directed learning. A structured integrative review was conducted using 25 peer-reviewed, theoretical,
methodological, and international policy sources. Sources were selected for relevance to Al literacy, digital
competence, responsible Al, adult and community education, and learner autonomy. A concept matrix and
deductive-inductive thematic synthesis produced five findings: Al affordances depend on pedagogical purpose;
digital literacy must include critical evaluation of Al-generated content and data awareness; social ethics
functions as both an outcome and a governance safeguard; Al supports self-directed learning when scaffolding
preserves learner agency, and implementation depends on co-design, equitable access, facilitation, and iterative
evaluation. The proposed model comprises contextual diagnosis, co-design and enabling conditions, an Al-
supported learning cycle, community application, and evaluation. Critical digital and Al literacy, together with
social ethics, rights, and human agency, operate across all stages. The model provides theoretical propositions
and operational indicators for community learning centers, local governments, libraries, educational institutions,
and civil-society organizations. Empirical validation through design-based, quasi-experimental, and longitudinal
research is recommended.

Keywords: artificial intelligence, community education, digital literacy, social ethics, self-directed learning,
human-centered Al

1. INTRODUCTION

Artificial intelligence has moved from specialized technical environments into everyday
social life. Generative Al systems can explain concepts, create text and images, translate
languages, recommend resources, and provide immediate feedback. Their low entry barriers
make them relevant not only to schools and universities but also to adults, community groups,
local organizations, informal learners, and citizens who use Al for work, public services,
entrepreneurship, communication, and personal learning. Current competency frameworks
therefore place Al competence within broader digital participation rather than treating it as a
narrow technical specialization (Cosgrove & Cachia, 2025; Miao et al., 2024).

This expansion creates a dual educational problem. Al can widen access to explanations,
adaptive support, and learning resources; however, successful completion of a task does not
automatically produce learning. When users delegate reasoning, verification, and decision
making to a general-purpose Al system, output quality may improve while understanding,
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metacognition, and independent judgment remain weak. The OECD (2026) distinguishes
between Al that merely increases performance and Al use designed with explicit pedagogical
intent. This distinction is crucial in community education because participants vary in age,
schooling, digital access, language, occupation, and confidence.

Digital literacy can therefore no longer be limited to operating devices or applications.
DigComp 3.0 defines digital competence as confident, critical, and responsible use of digital
technologies for learning, work, and participation, and integrates Al-related knowledge, skills,
and attitudes throughout its competence areas (Cosgrove & Cachia, 2025). Al literacy similarly
includes understanding, using, evaluating, and communicating about Al systems and their
social implications (Long & Magerko, 2020; Ng et al., 2021). Community members require
practical competence in prompting, source verification, recognition of hallucination and bias,
data protection, copyright, disclosure, and responsible content creation.

A second concern is social ethics, defined here as the values and norms guiding responsible
conduct toward other people and communities in digitally mediated environments. It includes
privacy, fairness, non-discrimination, intellectual honesty, respectful communication,
accountability, and protection of human dignity. UNESCO (2022, 2023) places human rights,
transparency, inclusion, data protection, and human oversight at the center of responsible Al.
Ethics must therefore shape tool selection, learning activities, and evaluation from the start
rather than appearing as an optional lecture after technical training.

A third concern is learner autonomy. Community education is closely related to adult
learning, lifelong learning, empowerment, and practical problem solving. Self-directed
learning involves diagnosing needs, setting goals, choosing resources and strategies,
monitoring progress, and evaluating outcomes (Garrison, 1997; Knowles, 1975). Al can assist
these processes through questioning, examples, translation, feedback, and planning. Yet poorly
designed use can reduce productive struggle and create dependence. The educational objective
is not maximum Al use, but calibrated support that progressively transfers responsibility to the
learner.

Research on Al in education has concentrated mainly on formal institutions, students,
teachers, assessment, and academic integrity. Reviews report opportunities in personalization,
feedback, accessibility, and teaching support alongside risks of inaccuracy, bias, privacy
violations, unequal access, and reduced critical engagement (Chiu et al., 2023; Lo, 2023; Tlili
et al., 2023). Less attention has been given to an integrated community education framework
connecting critical digital literacy, social ethics, and self-directed learning. This study
addresses that gap through a human-centered model grounded in critical pedagogy and
empowerment (Freire, 1970), communities of practice (Wenger, 1998), adult learning
(Merriam & Bierema, 2013), self-directed and self-regulated learning (Garrison, 1997,
Zimmerman, 2002), digital and Al literacy, and human-Al augmentation (Molenaar, 2022).
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The study asks: (1) What Al affordances, risks, and enabling conditions are most relevant
to community education for digital literacy, social ethics, and self-directed learning? (2) What
components and mechanisms should form a human-centered AI community education model?
and (3) What theoretical propositions, practical implications, and measurable indicators follow
from the model? Because this is a conceptual review, it does not test causal hypotheses; it
develops propositions for subsequent empirical validation. Its novelty lies in treating Al-based
community education as a socio-technical and pedagogical system and in integrating literacy,
ethics, and learner autonomy within one operational framework.

2. METHODS

2.1. Review Design

The study used a structured integrative literature review combined with conceptual model
development. An integrative review is appropriate when a topic draws on empirical, theoretical,
methodological, and policy literature and when the aim is to construct a framework rather than
calculate a pooled effect (Snyder, 2019; Torraco, 2016). The reporting logic was informed by
PRISMA 2020 principles of transparency, although this study was not a clinical systematic
review and did not conduct meta-analysis (Page et al., 2021).

2.2. Source Identification and Eligibility

The review was updated in July 2026. Sources were identified through publisher platforms,
ERIC records, backward reference searching, and the official repositories of UNESCO, OECD,
and the European Commission. Search combinations paired “artificial intelligence” or
“generative AI” with “community education,” “adult learning,” “digital literacy,” “Al
literacy,” “digital ethics,” “responsible Al,” “self-directed learning,” “self-regulated learning,”
“lifelong learning,” and “human-centered Al.” Foundational works published before 2020 were
retained when they supplied established theories or analytical procedures. The eligibility
decisions are summarized in Table 1.

Table 1. Review protocol and eligibility criteria

Criterion Operational decision

Inclusion Peer-reviewed research, foundational theory, or authoritative
policy/framework documents directly relevant to at least two
focal areas: Al in education, digital/Al literacy, social ethics,
community/adult education, and self-directed learning.

Time frame Priority to 2020-2026 Al literature; earlier sources retained
only for foundational theories or established review methods.
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Criterion Operational decision

Exclusion Purely technical Al papers without educational or social
relevance; product descriptions; duplicates; unsupported
opinion pieces; and incomplete bibliographic records.

Final corpus 25 documents: peer-reviewed articles or proceedings,
foundational books, a reporting guideline, and international

competency or policy frameworks.

2.3. Data Extraction and Thematic Synthesis

Each source was entered into a concept matrix containing context, theoretical constructs, Al
affordances, risks, enabling conditions, and implications for program design. Analysis
followed four steps. First, deductive codes were derived from the three focal outcomes: digital
literacy, social ethics, and self-directed learning. Second, inductive coding identified recurring
mechanisms and contextual conditions. Third, themes were compared across empirical studies,
theory, and policy documents. Fourth, the themes were translated into inputs, learning
processes, safeguards, outputs, and feedback loops. Thematic synthesis followed the
familiarization, coding, theme development, review, definition, and reporting logic described
by Braun and Clarke (2006). Credibility was strengthened through source triangulation,
attention to counter-evidence on dependency and cognitive offloading, and explicit separation
between literature-derived findings and the authors’ proposed model.

2.4. Scope and Validity

The review was designed for conceptual integration rather than exhaustive database
saturation. It did not calculate effect sizes or evaluate one intervention. Consequently, the final
product is an evidence-informed theoretical model rather than a validated causal model. Its
validity depends on future testing in communities differing in age, language, infrastructure,
culture, and educational background.

3. RESULTS AND DISCUSSIONS

The synthesis generated five interrelated findings. Al was neither uniformly beneficial nor
inherently harmful; its educational effects depended on pedagogical purpose, learner agency,
ethical safeguards, facilitator support, and local conditions. Table 2 links each finding to its
principal risk and required model response.

3.1. Conditional Educational Affordances of Al

The most consistent affordances were immediate explanations, adaptive examples,
feedback, translation, idea generation, and personalized learning pathways (Chiu et al., 2023;
Lo, 2023; Tlili et al., 2023). These functions can reduce barriers associated with time, location,
language, and limited access to specialist support. Nevertheless, general-purpose Al may
improve task completion without producing durable understanding. OECD (2026) identifies
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cognitive offloading and metacognitive disengagement as central risks when Al is not tied to
learning principles. The effective mechanism is therefore not access alone, but guided
interaction requiring explanation, comparison, verification, application, and reflection.

3.2. Digital Literacy as Critical Al Competence

Operational ability is insufficient in an environment where generated content may appear
coherent while being inaccurate, biased, or fabricated. The reviewed frameworks converge on
multidimensional competence: locating information, evaluating evidence, understanding data
and Al limitations, producing content, protecting privacy, and participating responsibly
(Cosgrove & Cachia, 2025; Long & Magerko, 2020; Ng et al., 2021). Community learning
should therefore use authentic tasks, such as comparing an Al response with reliable sources,
identifying missing perspectives, checking claims or images, and revising prompts to reduce
ambiguity. These tasks connect functional skills with epistemic judgment.

3.3. Social Ethics as Outcome and Safeguard

Ethical competence is more than knowledge of rules. It involves identifying affected
stakeholders, anticipating harm, justifying choices, and accepting responsibility. Recurrent
concerns include privacy, surveillance, bias, misinformation, intellectual property, plagiarism,
opacity, and unequal access (Floridi et al., 2018; UNESCO, 2022, 2023). Social ethics therefore
occupies two positions in the model. It is an outcome because participants should demonstrate
responsible behavior, and it is a safeguard because ethical criteria must shape tool selection,
data practices, learning activities, and evaluation before implementation.

3.4. Self-Directed Learning and Calibrated Scaffolding

Al can support learners in defining goals, planning activities, accessing explanations,
practicing, receiving feedback, and reflecting. These functions correspond to the phases of self-
directed and self-regulated learning (Garrison, 1997; Zimmerman, 2002). Support becomes
counterproductive when the system performs essential cognitive work for the learner. The
synthesis therefore supports calibrated scaffolding: facilitators first model productive Al use;
participants practice prompting and verification; and assistance is gradually reduced while
learners explain decisions and evaluate progress. This arrangement reflects human-Al
augmentation rather than substitution (Molenaar, 2022).

3.5. Context, Co-Design, and Equity

Community education cannot assume uniform devices, connectivity, literacy, language,
motivation, or trust. DigComp 3.0 recognizes access, basic literacy, guidance, and support as
prerequisites for digital competence (Cosgrove & Cachia, 2025). Critical pedagogy and
communities-of-practice theory also indicate that learning should begin with locally
experienced problems and develop through dialogue and participation (Freire, 1970; Wenger,
1998). Effective implementation thus requires needs assessment, community co-design,
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Table 2. Thematic synthesis and model responses

Evidence-based

Required model

Theme . . Principal risk
interpretation response
Conditional | Al can widen access, | Task Use guided inquiry,
Al feedback, explanation, |completion comparison, practice,
affordances |translation, and without durable |and reflection rather
personalization when |understanding. |than answer
linked to explicit substitution.
learning tasks.
Critical Competence includes | Misinformation, | Teach verification,
digital/Al  |information evaluation, |hallucination, |source comparison,
literacy data awareness, Al bias, and prompt critique, and
limits, content creation, |uncritical trust. |responsible content
safety, and production.
participation.
Social Responsible use Privacy Embed ethical
ethics requires dignity, breaches, scenarios, disclosure
fairness, privacy, discrimination, |rules, data
attribution, plagiarism, and | minimization, and
transparency, and diffusion of accountability
human oversight. responsibility. | protocols.
Self- Al can scaffold goal Dependency, Transfer control
directed setting, resource cognitive gradually and assess
learning selection, feedback, offloading, and |reasoning, not only
monitoring, and reduced outputs.
reflection. metacognition.
Community | Access, language, Exclusion and | Co-design programs,
context culture, trust, and mismatch with |provide flexible

facilitation shape
outcomes.

lived realities.

access, and anchor
learning in local
problems.

3.6. Proposed Human-Centered Al Community Education Model

The five findings were integrated into the cyclical model shown in Figure 1. The model
contains five implementation stages and two safeguards that operate across all stages. The
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stages organize program delivery; the safeguards ensure that efficiency does not override
critical judgment, rights, or human agency.

Safeguard 1: Critical Digital and Al Literacy

Sa%guarﬂ 2: Social Ethics, Rights, and Human Aga}\cy

Contextual Co-design & Al-Supported Community Evaluation &
Diagnosis Enabling Conditions Learning Cycle Application Improvement
axmza! adaptation

Ethical Digital
Participation

Literacy

Critical Digital
Learning

[ Self-Directed ’

Figure 1. Human-centered Al community education model

Stage 1, contextual diagnosis, maps participants, devices, connectivity, language, digital
practices, learning goals, trusted actors, and prevalent risks. Stage 2, co-design and enabling
conditions, engages facilitators and community representatives in selecting problems, learning
formats, tools, access arrangements, and ethical protocols. Stage 3 uses an Al-supported
learning cycle: define a real problem, formulate a learning goal, interact with Al verify the
output, apply the knowledge, and reflect on the result and learning process. Stage 4 transfers
learning to a socially meaningful product or action, such as a verified public-information
resource, a digital micro-business plan, an anti-misinformation campaign, a community
archive, or a service-access guide. Stage 5 evaluates competence, behavior, learner autonomy,
participation, and implementation quality and feeds the evidence into the next cycle.

Critical digital and Al literacy operates across the model through source evaluation,
awareness of model limitations, verification, and responsible content creation. Social ethics,
rights, and human agency operate through privacy, fairness, attribution, respectful
communication, transparency, and retention of human responsibility. As detailed in Table 3,
Al plays supporting roles, while facilitators and community members retain contextual and
ethical judgment.
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Table 3. Operational components and evaluation indicators

Core activities and Al Ilustrative
Component Human role ..
role indicators
Contextual |Map access, goals, Interpret findings, |Baseline
diagnosis practices, risks, protect sensitive | digital/Al literacy,
language, and baseline  |data, and identify |access profile,
competence; Al may priorities. priority risks, and
assist survey adaptation learning needs.
and data organization.
Co-design | Select problems, tools, | Approve tools, Participation in
and enabling | formats, and access establish design, privacy
conditions |strategies; Al may safeguards, and | protocol,
generate alternatives. ensure inclusion. |accessibility, and
cultural fit.
Al- Goal setting, prompting, |Model critical use, | Verification
supported | verification, application, |challenge accuracy,
learning and reflection; Al serves |unsupported reasoning quality,
cycle as tutor, translator, claims, and learning goals,
simulator, and feedback |gradually reduce |monitoring, and
partner. scaffolding. reflection.
Community |Create locally relevant | Validate Product quality,
application |products or actions; Al  |relevance, ethics, |stakeholder
assists drafting, cultural feedback,
visualization, rehearsal, |appropriateness, |collaboration, and
and revision. and social impact. | community
uptake.
Evaluation |Organize formative Triangulate Ethical behavior,
and feedback and portfolios. |outcomes, autonomy,
improvemen examine incidents, | participation,
t and revise the implementation
program. fidelity, and
sustainability.

3.7. Linkage to Theory and Conceptual Propositions

The model integrates complementary explanatory perspectives. Critical pedagogy explains
why lived problems, dialogue, and agency must determine the learning process rather than
technology-led content transmission (Freire, 1970). Communities of practice explain
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competence development through participation, peer exchange, and socially meaningful
products (Wenger, 1998). Digital and Al literacy frameworks specify the critical knowledge,
skills, and attitudes needed for responsible use. Self-directed and self-regulated learning
theories explain goal setting, monitoring, strategy use, motivation, and reflection. Human-AlI
augmentation clarifies that control and responsibility can be deliberately distributed and
gradually transferred (Molenaar, 2022).

This theoretical linkage produces five propositions for empirical testing. First, Al-supported
community education should improve critical digital literacy more strongly when interaction
is coupled with structured verification and source comparison than when training focuses only
on tool operation. Second, explicit ethical scenarios, disclosure rules, privacy practices, and
facilitated reflection should mediate the relationship between Al use and ethical participation.
Third, Al should strengthen self-directed learning when it scaffolds goal setting, monitoring,
and reflection while progressively returning control to the learner; unrestricted answer
generation may weaken these outcomes. Fourth, community co-design, equitable access, local-
language support, and facilitator competence should moderate effectiveness and sustainability.
Fifth, community application projects should strengthen transfer by converting individual
competence into collaborative and publicly accountable practice.

3.8. Theoretical and Practical Implications

Theoretically, the model extends Al-in-education discourse beyond formal classrooms by
treating communities as sites of Al learning, governance, and participation. It links literacy,
ethics, and autonomy through a common mechanism: preservation of informed human agency.
It also positions social ethics as both an antecedent and an outcome, explaining why ethical
principles must influence design before behavior is evaluated. Finally, the model specifies
gradual transfer of control as a pedagogical mechanism within human-Al augmentation and
identifies community application as a mechanism connecting individual competence to civic
participation.

Practically, community learning centers, public libraries, village programs, religious
organizations, civil-society groups, and local governments can use the model to move beyond
demonstrations of Al tools. A program can begin with a brief needs and risk assessment, select
one locally relevant problem, teach verification and ethical-use routines, and culminate in a
community product. Facilitators require enough Al literacy to explain limitations, protect data,
challenge unsupported claims, and decide when Al should not be used. Universities can provide
facilitators, instruments, and research support; community organizations can secure relevance
and trust; and government can support access, safeguards, and continuity. Funding should
cover mentoring and evaluation rather than devices alone.
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4. CONCLUSION

Al-based community education should not be judged by the number of tools introduced or
the speed with which participants produce outputs. Its educational value lies in whether
community members become more capable of evaluating information, acting ethically,
directing their learning, and participating responsibly in digital life. The review indicates that
Al can expand access, feedback, translation, and personalization, but these benefits depend on
pedagogical purpose, verification, ethical safeguards, human oversight, calibrated scaffolding,
co-design, and equitable access.

The proposed model consists of contextual diagnosis, co-design and enabling conditions, an
Al-supported learning cycle, community application, and iterative evaluation. Critical digital
and Al literacy and social ethics, rights, and human agency operate across every stage. The
model offers an integrated theoretical framework, practical program sequence, and measurable
indicators for future implementation.

The main limitation is methodological: the model is based on a selective integrative review
and has not yet been tested as a complete intervention. Global frameworks and formal-
education studies may not fully represent the infrastructural, linguistic, religious, cultural, and
socioeconomic diversity of Indonesian communities. Rapid changes in Al systems may also
make particular tool features obsolete. Future studies should use design-based research to co-
design modules, quasi-experimental designs to compare tool-use training with the complete
model, qualitative methods to examine trust and dependency, and longitudinal evaluation to
assess whether critical, ethical, and independent learning practices persist and transfer to work,
family, and civic contexts.
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