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ABSTRACT

This article introduces a conceptual model for a Learning Management System (LMS)
that emphasizes inclusivity and sustainability to revitalize Indonesian Language and
Literature Education in the digital age. Responding to post-pandemic disparities in access,
rigid instructional delivery, and emotional exclusion, this research formulates a learner-
centered LMS framework rooted in Universal Design for Learning (UDL), assistive
technologies, and the Community of Inquiry (Col) approach. Drawing on a Systematic
Literature Review (SLR) encompassing 36 peer-reviewed studies published from 2019 to
2024, six foundational design dimensions are identified: reflective gamification, Al-
driven adaptive instruction, hybrid flexibility, mobile-first accessibility, learning
analytics, and empowerment through digital literacy. Findings reveal that these features
enhance engagement, resilience, and learning equity. The study reframes LMS not merely
as content delivery systems, but as dynamic socio-technical environments that advance
learner agency, environmental awareness, and digital justice within Indonesian
educational discourse.

Keywords: inclusive LMS, Indonesian education; language pedagogy, digital equity;
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INTRODUCTION

The COVID-19 pandemic served as a catalyst for rapid digitization across
educational systems worldwide. While this shift ushered in new technological
innovations, it simultaneously magnified existing disparities related to access, learner
engagement, and pedagogical responsiveness (UNESCO, 2023). Institutions worldwide
increasingly implemented Learning Management Systems (LMS) to maintain
instructional continuity; however, in many under-resourced or structurally inequitable
contexts, these systems often lacked adaptability, inclusivity, and long-term sustainability
(Daniela, 2022; Lange, 2023). Conventional LMS architectures have been widely
critiqued for privileging operational efficiency over emotional inclusion and instructional
flexibility (Van Wingerden, 2021). Frequently functioning as static repositories, these
platforms inadequately accommodate learners with disabilities, rural students, and those
affected by digital fatigue. Moreover, despite widespread adoption, LMS development
rarely aligns with Sustainable Development Goals (SDGs), such as Goal 4 (Quality
Education) and Goal 10 (Reduced Inequalities).

In response, emerging scholarship advocates for reimagining LMS platforms
through inclusive pedagogical lenses—specifically UDL, assistive learning technologies,
and community-based educational engagement (Halder, 2023; Garner, 2019). Studies by
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Julien (2024) and Mahoney & Carol (2017) further stress the necessity of crafting digital
ecosystems that prioritize psychological safety, meaningful participation, and cultural
responsiveness. This study proposes a conceptual framework for an LMS that is inclusive,
future-oriented, and emotionally attuned. Through a systematic review of 36 peer-
reviewed sources from 2019 to 2024, it articulates six core LMS design elements. The
model seeks to inform the development of human-centered digital education platforms
that advance equity, ethical technology use, and learner well-being—especially within
the context of Indonesian Language and Literature instruction.

METHOD

This research employs a Systematic Literature Review (SLR) approach to
construct a conceptual LMS model that integrates inclusive pedagogy and sustainability.
The SLR methodology enables a structured synthesis of diverse scholarly perspectives
by critically analyzing empirical studies and theoretical contributions across disciplines
(Snyder, 2019). It allows the identification of recurring trends, knowledge gaps, and
innovative design strategies with methodological transparency. The review protocol is
aligned with PRISMA 2020 (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses), ensuring procedural rigor and reproducibility (Page et al., 2021). The
review process comprised four stages: identification, screening, eligibility verification,
and final inclusion—as presented in the PRISMA flow diagram (Figure 1).

Identification
Records identified through database searching (n = 416)

Screenin:
Records after duplicates removed (n = 375)

/é Xcluded\

Records excluded (n = 285)7

Eligibility
Full-text articles assessed (n = 90)

/Qu‘led \

Full-text articles excluded
(n = 54)

Included
Studies included in qualitative synthesis (n = 36)

Figure 1. PRISMA Flow

Relevant articles were sourced from authoritative academic databases including
Scopus, Web of Science, SpringerLink, ScienceDirect, DOAJ, and the Indonesian Garuda
(SINTA) index. Search queries utilized Boolean combinations of keywords such as
“inclusive digital education,” “LMS design,” “assistive technology,” “universal design
for learning,” and ‘“sustainable e-learning.” Articles selected for inclusion met the
following criteria:

1. Peer-reviewed and published between 2019 and 2024.
2. Written in English or Bahasa Indonesia.
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3. Addressing topics on inclusive pedagogy, LMS frameworks, digital sustainability,
and learner equity.
4. Indexed in Scopus (Q1-Q4) or SINTA 1-2.

Exclusion criteria included:

1. Articles focused solely on technical LMS development without pedagogical
discussion.

2. Conference abstracts without full papers.

3. Publications lacking methodological clarity.

A total of 416 articles were initially identified. After removing duplicates and
applying the eligibility criteria, 36 articles were included for full analysis. The articles
were coded and categorized using thematic analysis, allowing for the identification of
recurring design principles and strategic frameworks.

The analysis focused on extracting data related to:

Pedagogical inclusivity.

Sustainability approaches in LMS.
Technological features and learner impact.
Recommendations for educators and developers.

Sl o

Recurring themes across these studies formed the basis for synthesizing the six key
design pillars proposed in this research.
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Figure 2. Six Key Design Pillars Framework

To ensure credibility, the inclusion process involved independent review by two
co-authors. Coding reliability was improved through intercoder discussion. While the
review captures recent global developments, it is limited by publication bias (only peer-
reviewed sources were included) and may underrepresent grey literature and practical
implementations from developing countries.

RESULTS AND DISCUSSION

3.1 Six Pillars of LMS Design for Inclusive and Sustainable Digital Education

The thematic analysis of 36 selected articles reveals six interrelated pillars that form
the foundation for an inclusive and sustainable LMS. Each pillar contributes to different
dimensions of learning equity, adaptability, and technological resilience.
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Figure 3. Six Key Design Pillars

1) Reflective Gamification

Gamification has become a widely adopted strategy to enhance learner motivation
and retention. However, in the context of inclusive LMS design, gamification must go
beyond point systems or competition. Reflective gamification emphasizes
personalization, emotional resonance, and narrative-based learning (Lampropoulos et al.,
2023). Gamified elements—when designed inclusively—can help marginalized learners
feel engaged without reinforcing performance anxiety or comparison-based pressure
(Daniela, 2022). For example, using progress badges or storytelling avatars based on
student self-identity can support engagement for neurodivergent learners. “Gamification
should not reward only the fastest, but also the most consistent, the most collaborative,
and the most resilient.” (Julien, 2024)
2) Al-based Adaptive Learning

Adaptive learning systems powered by artificial intelligence allow real-time
customization of content, feedback, and pace based on individual learner performance.
This pillar addresses the need for differentiated instruction, which is essential for
inclusive pedagogy (Strielkowski et al., 2024). However, adaptive LMS systems must be
critically evaluated to prevent algorithmic bias and exclusion. Transparency,
explainability, and human oversight are essential. As the World Economic Forum (2024)
emphasizes, adaptive learning must serve equity—not deepen disparities.
3) Blended Flexibility

Blended and hybrid learning models are increasingly favored for their flexibility in
combining online and offline experiences. In low-resource or rural areas, such models
bridge the digital divide by allowing for asynchronous engagement, print-based
supplements, or community-based tutoring (Dagunduro et al., 2024). Blended learning
within LMS should also allow teacher agency—supporting different delivery styles,
assessment tools, and collaborative formats. This flexibility fosters sustainable use across
diverse learning ecosystems.
4) Mobile Accessibility

Access via smartphones and low-bandwidth devices is essential in ensuring LMS
inclusivity, particularly in the Global South. According to Open Praxis (2025), nearly
60% of learners in Southeast Asia access digital education via mobile networks.
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Therefore, LMS design must prioritize mobile-first U/UX, offline access, text-to-speech
tools, and responsive layouts. Inclusive mobile accessibility enables a broader range of
learners—including those with disabilities or limited internet connectivity—to participate
meaningfully in learning.
5) Learning Analytics

Data-driven decision-making in education is growing. Learning analytics helps
instructors monitor student progress, engagement, and dropout risks. However, ethical
concerns around data collection, privacy, and profiling remain critical (Van Wingerden,
2021). For inclusive LMS development, learning analytics must prioritize support over
surveillance. Dashboards should be understandable to both instructors and learners, and
allow for learner self-reflection rather than only institutional monitoring.
6) Digital Literacy for Empowerment

Inclusion is not only about platform design—it also involves building the capacity
of users. Teachers, students, and parents must be trained not only in technical operation
but in critical digital literacy—the ability to navigate, question, and co-create digital
learning environments (Daniela, 2022; Lange, 2023). Capacity building is especially
important for schools serving disadvantaged populations. Training in assistive tools (e.g.,
Padlet, Bookshare, Vocaroo, Screencast) ensures that digital learning is accessible and
empowering.

Table 1. Summary Table — Six Design Pillars

Pillar Focus Area Inclusive Impact
Reflective Engagement & Narrative identity, low-stress
Gamification Motivation rewards
Adaptive Learning Personalization Differentiated pathways, Al

sensitivity
Blended Flexibility Access modality Online/offline learning continuity
Mobile Accessibility Device & bandwidth Low-tech participation
equity
Learning Analytics Data-informed Progress tracking, early
instruction intervention
Digital Literacy Capacity & Critical digital agency
empowerment

3.2 Integrating UDL, Assistive Technology, and Community of Inquiry (Col)

Creating an inclusive and sustainable LMS requires more than functional tools—it
demands a deliberate integration of pedagogical frameworks that support human diversity
and learner well-being. Three foundational approaches—Universal Design for Learning
(UDL), assistive technology, and the Community of Inquiry (Col)—emerged as recurring
themes in the literature and are essential for designing equitable digital learning
environments.

Universal Design for Learning (UDL)

UDL is a globally recognized framework that promotes flexible learning
environments to accommodate the variability of learners (CAST, 2018). It emphasizes
three core principles:
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1. Multiple means of engagement (motivation and interest).
2. Multiple means of representation (ways to access content).
3. Multiple means of action and expression (ways to demonstrate knowledge).

In the context of LMS design, UDL encourages systems that offer options for screen
readers, subtitles, multilingual support, and differentiated assessments. For instance,
studies by Halder (2023) and Lange (2023) highlight that embedding UDL within LMS
helps mitigate exclusionary barriers faced by learners with disabilities, language
differences, or neurodivergent processing styles. “UDL in digital platforms is not a
feature, but a philosophy—one that redefines access as agency.”(Halder, 2023)

Assistive Technology Integration

Assistive technologies (ATs) are not limited to disability accommodation; they are
tools that enhance interaction for a wide range of users, including those facing situational
or environmental barriers (Julien, 2024). Examples include:

Text-to-speech tools (e.g., Vocaroo, Bookshare).
Collaborative whiteboards (e.g., Padlet, Miro).
Audio screen recording (e.g., Screencast-O-Matic).
Real-time quiz tools (e.g., Kahoot, Quizziz).

Sl .

Research by Mahoney and Carol (2017) confirms that AT integration within LMS
can increase learner autonomy, especially for students with visual, auditory, or mobility
challenges. Furthermore, combining AT with UDL transforms LMS into participatory
ecosystems—environments that adapt to learners rather than force learners to adapt to
them.

Community of Inquiry (Col) and Technology Presence
Originally proposed by Garrison et al. (2000), the Community of Inquiry (Col)
framework suggests that meaningful online learning emerges through the intersection of:

1. Social presence (sense of belonging).
2. Cognitive presence (critical thinking), and
3. Teaching presence (instructional guidance).

Building on this, Van Wingerden (2021) introduced a fourth dimension:
Technology presence—the awareness and intentionality behind the learner-platform
relationship. LMS with strong technology presence foster emotional connection, digital
safety, and trust. For example, a user interface that acknowledges student progress
visually (e.g., warm colors, feedback icons, personalized dashboards) supports
motivation and cognitive flow. Tools such as check-in polls, reflection journals, and
emoji-based responses strengthen social presence, particularly for introverted or
multilingual learners. When UDL, assistive technologies, and Col principles are
strategically integrated, LMS evolves into a socio-technical ecosystem—a dynamic
learning space shaped by relationships, emotions, technologies, and values. This model
moves LMS beyond content delivery into a transformative space that respects learner
diversity and promotes equity. “The LMS must shift from being a tool of efficiency to a
vehicle of empathy and inclusion.” (Lange, 2023)
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3.3 LMS as Infrastructure for Sustainable Digital Schools

The Learning Management System (LMS), when designed through an inclusive and
sustainability-oriented lens, becomes more than a digital repository—it transforms into
the core infrastructure of future-ready educational ecosystems. In this section, we
examine how LMS design can support broader institutional goals aligned with
environmental, social, and digital sustainability.

Inclusive & Sustainable LMS -

Lo} vsotive Learring

| D Mobile Access

/./‘ earning
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Figure 4. Digital Platform or User Interface Design

Traditionally, LMS has been perceived as a technical tool for content management,
grading, and online delivery. However, in the context of 21st-century education—
characterized by rapid digitization, climate crisis, and social inequity—LMS must evolve
into a learning ecosystem that embodies values such as equity, resilience, and ethical
technology use (Julien, 2024; Daniela, 2022). A sustainable digital school relies on an
LMS that:

Reduces environmental impact through paperless systems and cloud-based storage.
Empowers community-based learning, both online and offline.

Promotes intergenerational knowledge exchange and lifelong learning.

Embeds digital citizenship and green skills into curriculum delivery.

el

In short, LMS becomes an active agent in realizing the UN Sustainable
Development Goals (SDGs)—particularly SDG 4 (Quality Education), SDG 10 (Reduced
Inequalities), and SDG 13 (Climate Action).

Well-being, Belonging, and Digital Safety

Building a sustainable school means prioritizing not only infrastructure but also
human well-being. Lange (2023) argues that education for sustainability must restore
broken relationships—between people, planet, and knowledge systems. In digital schools,
LMS must foster emotional safety, self-regulation, and community belonging.
Van Wingerden (2021) expands this view through the concept of digital hospitality,
where the LMS interface and content design signal to learners: “You are welcome here.”

Key strategies include:

1. Culturally responsive themes and visual elements.

2. Embedded mindfulness prompts and self-check-in tools.
3. Trauma-informed instructional scaffolding.

4. Flexible pacing to reduce digital burnout.
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Resilience through Data and Policy Integration

Another dimension of sustainability is institutional resilience—the ability to
anticipate and respond to educational disruption. LMS platforms that include real-time
learning analytics, adaptive dashboards, and crisis-responsive communication features
(e.g., alerts, offline mode, resource banks) can enable schools to maintain instructional
continuity during natural disasters, public health crises, or socio-political instability
(WEF, 2024). At the policy level, LMS can also serve as a data-driven accountability
mechanism, allowing governments and school systems to monitor equity indicators such
as access gaps, gender participation, and regional disparities. This transforms LMS into
a strategic lever for achieving national education goals and reform implementation.

A Holistic Vision for LMS in Sustainable Schools

The synthesis of inclusive pedagogy, ethical technology, and sustainability
frameworks points to a new vision of LMS—one that is deeply human, ecologically
conscious, and systemically integrated. “We need to move from digitizing education to
humanizing digital systems.”(Van Wingerden, 2021). LMS must be intentionally
designed as a public digital commons, not merely a privatized platform. This includes
open-source access, community feedback loops, multilingual interfaces, and accessible
documentation.

3.4 Comparative Analysis and Research Gap

To validate the relevance and distinctiveness of the proposed model, this section
compares its core components with previous research on LMS design, inclusive
pedagogy, and sustainability in digital learning. It also identifies the gaps that this study
seeks to address.

Comparative Review of Prior LMS Studies

Previous literature on Learning Management Systems has typically emphasized
technological efficiency, usability, and scalability. For instance, studies by Al-Fraihat et
al. (2020) and Khalil & Ebner (2017) focused on LMS adoption factors such as user
satisfaction, platform functionality, and perceived usefulness. While such research
contributed significantly to the development of LMS infrastructure, it underexplored
inclusivity, learner agency, and emotional engagement. Moreover, most of these studies
adopted a technocentric lens, prioritizing system performance over pedagogical equity.
By contrast, this study integrates social, emotional, and ecological dimensions, offering
a more holistic model that treats LMS not only as an IT product but as a values-based
learning environment.

Criteria Conventional LMS Studies This Study's LMS Model

Focus Usability, adoption, features Inclusion, empowerment,
sustainability

Theoretical Technology Acceptance Model ~ UDL, Col, Assistive Tech,

Frameworks (TAM) Digital Equity

Design Scope  Platform-centered Learner-centered and culturally
responsive

Metrics Usage, satisfaction, performance Belonging, engagement, long-

term resilience
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Accessibility & Rarely addressed Core to model design
Assistive Tools

Underserved Themes in Existing Literature
Despite recent interest in digital equity, major research gaps persist in how LMS can:

Foster emotional connection and socio-cultural safety for marginalized learners.
Integrate trauma-informed and inclusive pedagogy within platform design.
Bridge environmental sustainability with digital education delivery.

Center learner voice in LMS co-design, particularly from Global South contexts.

b

Moreover, while some recent works (e.g., Halder, 2023; Julien, 2024) have begun
to address inclusion and sustainability, their models remain thematically fragmented or
limited to specific subpopulations (e.g., learners with disabilities).

Contribution of This Study
This paper responds to the above gaps by proposing a composite model that:

Synthesizes six operational design pillars with pedagogical theory.
Bridges inclusive practice and systemic sustainability.

Offers applicability across levels (K—12, higher education, vocational).
Prioritizes learner dignity, not just access.

Ll .

The novelty lies in treating LMS not as a neutral interface, but as a socio-technical
intervention—capable of shaping relationships, identities, and digital futures. “Rather
than asking how students use the LMS, we should ask how the LMS uses and includes the
student.”(Van Wingerden, 2021)

3.5 Challenges and Future Opportunities

While the conceptual model presented in this study offers an aspirational
framework for inclusive and sustainable LMS design, its real-world implementation
poses a set of practical and systemic challenges. This section outlines those barriers and
offers future directions for research and development.

Implementation Challenges
1) Digital Infrastructure Gaps

Many educational institutions—particularly in rural and developing regions—still
lack stable internet connectivity, device availability, and technical support. Even the most
inclusive LMS design cannot function without foundational infrastructure. Studies in
SINTA 2-indexed journals highlight disparities in digital readiness between urban and
rural schools in Indonesia, limiting equitable LMS deployment (Nurdyansyah et al.,
2022).
2) Educator Capacity and Pedagogical Shifts

Teachers often lack training in Universal Design for Learning, assistive tools, or
trauma-informed teaching. Without professional development, inclusive LMS features
may be underutilized or misapplied. As noted by Daniela (2022), digital tools do not
replace pedagogy—they must be accompanied by deep pedagogical transformation.
3) Resistance to Cultural and Structural Change
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Adopting inclusive and sustainability-driven LMS models may challenge long-held
norms about teaching authority, learner assessment, and educational hierarchy.
Institutional resistance—especially in systems driven by efficiency metrics—can delay
reform (Julien, 2024).

4) Ethical Concerns with Al and Data Privacy

Adaptive learning and learning analytics offer personalization benefits, but they
also raise serious questions about surveillance, bias, and data ownership. As the World
Economic Forum (2024) warns, educational Al must be regulated to ensure transparency,
fairness, and student agency.

Future Opportunities
1) Pilot Implementation in Diverse Contexts

Future research should test this model through participatory action research in both
well-resourced and under-resourced schools. Special attention should be given to learners
with disabilities, indigenous communities, and refugee education systems.
2) Policy Integration and Government Support

Policymakers should embed inclusive digital design principles into national
education strategies, budgeting frameworks, and accreditation criteria. Collaboration
between education ministries and tech developers is essential.
3) Co-Design with Learners and Communities

LMS platforms should be co-created with input from students, parents, and
marginalized groups. This participatory approach ensures relevance and fosters
ownership, making inclusion a bottom-up, not top-down, process (Garner, 2019).
4) Interdisciplinary Research Collaborations

Building sustainable digital schools requires collaboration across fields—
education, sociology, environmental studies, human-computer interaction, and public
policy. Interdisciplinary teams can better address the complexity of inclusive LMS
development. “Technology doesn’t fail people. People fail to design technology with
people in mind.” (Lange, 2023)

CONCLUSION

This research formulates a conceptual framework for developing a Learning
Management System (LMS) that upholds the principles of inclusivity and sustainability
within digital education. Drawing upon a comprehensive Systematic Literature Review
(SLR) involving 36 scholarly publications, the model articulates six strategic design
components: reflective gamification, adaptive learning powered by artificial intelligence,
flexible blended modalities, mobile-first accessibility, learning analytics with ethical
considerations, and digital literacy as a tool for empowerment. Central to this framework
are theoretical underpinnings such as Universal Design for Learning (UDL), assistive
technologies, and the Community of Inquiry (Col), which reimagine LMS not as static
repositories but as adaptive, learner-centered digital ecosystems.

The proposed framework advocates for pedagogical equity, emotional well-being,
and contextual relevance—particularly in supporting learners from historically
marginalized groups. Unlike conventional LMS models that prioritize interface usability
or operational performance, this model contributes a holistic alternative grounded in
sustainability, social justice, and ethical innovation. Nevertheless, its implementation in
practice necessitates robust infrastructure, comprehensive teacher capacity building,
progressive policy reform, and principled data governance. Future investigations should
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involve cross-disciplinary collaboration and participatory field trials to validate the
model’s applicability across various educational contexts. Ultimately, designing inclusive
and sustainable LMS platforms is not only a technological endeavor but also an ethical
mandate to reframe education as a humanizing and justice-oriented process in the digital
age.
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