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Abstract 
The global proliferation of Generative AI (GenAI) presents a risk of 

technological and epistemic dependency for non-Anglophone nations like 

Indonesia. Current models, trained on Western data, exhibit significant 

linguistic and cultural misalignment, failing to represent Indonesian national 

concepts (e.g., Pancasila) or local languages (bahasa daerah). This 

misalignment undermines national education goals. This research aims to 

conceptualize and propose a comprehensive framework for a sovereign 

Indonesian educational AI ecosystem, initiating a strategic pivot “from users to 

creators.” A constructive research methodology was employed, synthesizing a 

systematic literature review (N=120), national policy document analysis 

(N=25), and technical benchmarking of state-of-the-art models. The results 

identified a “cycle of dependency” characterized by three findings: (1) a 

dominant “User Paradigm” in national academic research (95% focus on 

adoption); (2) a critical “policy integration gap” between siloed government 

ministries; and (3) definitive technical-cultural misalignment of global AI 

models, which failed to process core national concepts. The study concludes 

by proposing the Sovereign Indonesian Educational AI Ecosystem framework 

as a novel, constructive artifact. This framework provides an integrated 

strategy to break the dependency cycle, advocating for a “decolonized AI” 

approach centered on developing sovereign models from a curated National 

Language and Culture Corpus 
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INTRODUCTION 

The rapid proliferation of Generative AI (GenAI), dominated by large-scale models from 

a few geopolitical centers, has initiated a new era of technological transformation (Wibawa 

dkk., 2025). These models, particularly Large Language Models (LLMs), demonstrate 

remarkable capabilities in content generation, synthesis, and human-like interaction, promising 

to revolutionize knowledge work and education globally. This technological wave, however, is 

not neutral; it is foundationally shaped by the linguistic, cultural, and epistemological biases of 

the data upon which it is trained (Ermanto dkk., 2025). The vast majority of high-performance 

models are trained primarily on English-centric, Western-derived internet text, establishing a 

default worldview that is subsequently exported globally. 

Non-Anglophone nations with rich, diverse linguistic tapestries, such as Indonesia, 

currently stand as passive users in this new paradigm (Pujiati dkk., 2025). The national digital 

strategy is often relegated to adopting and adapting these foreign-built tools, creating a critical 

state of technological and informational dependency. This dynamic risks a new form of 

epistemic colonization, where local knowledge, context, and language are marginalized or 

processed only through the filter of a foreign-built intelligence (Gu, 2025). The educational 

sector, the primary vector for cultural transmission, becomes particularly vulnerable to this 

homogenization, adopting tools that may be misaligned with national pedagogical goals and 

cultural values. 

This paper posits a necessary, strategic pivot “from users to creators” as a critical 

imperative for national digital sovereignty. This transition involves more than just translating 

existing models; it demands the establishment of a self-sustaining, local educational AI 

ecosystem (Nuary dkk., 2025). Such an ecosystem would be built upon foundational models 

trained on the breadth of Indonesian language—from formal Bahasa Indonesia to the 

archipelago’s hundreds of bahasa daerah (local languages)—and deeply integrated with 

Indonesian cultural, historical, and pedagogical contexts. This endeavor is not merely technical 

but profoundly nationalistic, aiming to secure Indonesia’s agency in shaping the future of its 

own digital and educational landscape. 

The core technical problem is the profound inadequacy of current-generation AI models 

to serve the Indonesian educational context. These models, even when fine-tuned, demonstrate 

significant failures in handling Indonesia’s linguistic diversity (Widianti dkk., 2025). Their 

performance degrades substantially when moving from formal Bahasa Indonesia to the 

colloquial, code-switched language used in daily practice, and they fail almost completely 

when encountering any of the 700+ local languages. This linguistic deficiency renders them 

ineffective for creating differentiated, localized educational content that truly reflects the 

student’s lived reality, particularly outside major urban centers. 

A deeper, more insidious problem is the pervasive cultural and contextual misalignment 

of these tools (Lestariyana dkk., 2025). Generative models trained on Western datasets cannot 

grasp, or accurately represent, core Indonesian cultural concepts, historical narratives, or the 

philosophical underpinnings of its national identity, such as Pancasila or the principle of 

Bhinneka Tunggal Ika. When prompted for educational content on these topics, they often 

produce outputs that are superficial, stereotyped, or fundamentally incorrect (Saidi dkk., 2025). 

This introduces a significant risk of propagating misaligned values and perspectives within the 

nation’s own educational system, undermining the very purpose of a national curriculum. 

The foundational strategic problem is the absence of a coordinated local ecosystem to 

counter this dependency (Husain dkk., 2025). Indonesia currently lacks the three pillars 

required for sovereign AI development: a comprehensive, high-quality, multistakeholder-

curated national dataset; a focused, collaborative network of local AI researchers and engineers 

with sufficient computational resources; and a clear policy framework that incentivizes local AI 

creation rather than just consumption (Saddhono dkk., 2025). Without a blueprint for this 
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ecosystem, the nation remains fragmented in its efforts, trapping itself in a perpetual cycle of 

technological dependency and reinforcing the “user” status. 

The primary objective of this research is to conceptualize and propose a comprehensive, 

actionable framework for a sovereign Indonesian educational AI ecosystem (T. Rahayu, 2025). 

This framework will serve as a strategic blueprint, moving the national discourse from the 

passive adoption of foreign tools to the active creation of local ones. It aims to detail the 

symbiotic relationships between the key pillars of this ecosystem: data governance, 

computational infrastructure, human capital development, pedagogical integration, and public-

private partnerships. 

A crucial sub-objective is to define a specific, tiered strategy for developing Indonesian-

centric foundational models (Minsih dkk., 2025). This research will analyze the technical and 

resource trade-offs between creating a single, massive Indonesian Language Model versus a 

federated system of smaller, highly-specialized models (e.g., models for specific subjects, or 

models for major regional languages like Javanese, Sundanese, or Minangkabau). The goal is 

to provide a data-driven recommendation for an efficient, scalable, and resilient national AI 

architecture that preserves, rather than flattens, linguistic diversity. 

A final, applied objective is to outline a clear implementation pathway for integrating 

these locally-built AI tools into the national curriculum (Farisiyah dkk., 2025). This research 

will identify high-impact use cases for culturally-aware AI in creating educational content, 

such as generating localized history materials, developing interactive bahasa daerah learning 

tools, or assisting teachers in curriculum alignment with Pancasila values (Risda dkk., 2025). 

This provides a practical “so-what,” demonstrating how a local ecosystem directly translates 

into tangible pedagogical innovation and the strengthening of national identity. 

The existing computer science and AI literature remains overwhelmingly focused on two 

trajectories: scaling, or the race to build ever-larger models; and benchmarking, which almost 

exclusively uses English-centric metrics (e.g., MMLU, GLUE). There is a significant, 

documented gap in research focused on building sovereign, medium-sized, culturally-specific 

models for non-Anglophone nations (Ahsin dkk., 2025). The specific challenges of 

multilingual, code-switching societies like Indonesia are treated as edge cases rather than as 

central design problems, leaving a massive void in technical literature addressing “low-

resource” but high-population language contexts. 

In parallel, the educational technology literature within Indonesia has focused almost 

exclusively on the application and adoption of existing, foreign-made AI tools (Gustianingsih 

dkk., 2025). This body of research explores student perceptions of ChatGPT, academic 

integrity policies, or strategies for “prompt engineering” Western models. There is a critical 

absence of literature originating from Indonesia that addresses the production, creation, and 

engineering of its own educational AI tools (Rohmana, 2025). The entire scholarly discourse is 

framed from the perspective of the “user,” with no significant academic work providing a 

roadmap for becoming a “creator.” 

This research directly targets the unbridged chasm between national language 

preservation policy, educational curriculum reform, and applied AI development. While these 

three fields operate in Indonesia, they do so in silos. No existing study provides a 

comprehensive ecosystem model that binds these disparate efforts into a single, cohesive, and 

mutually-reinforcing national strategy (Suhartono dkk., 2025). This paper fills that critical gap, 

providing the conceptual connective tissue necessary to align technological development with 

articulated national goals for education and cultural preservation. 

The principal novelty of this research is its definitive conceptual pivot from users to 

creators (Kartika & Meutia, 2025). It is the first major academic proposal to outline a 

comprehensive ecosystem framework for Indonesian-specific educational AI production. It 

fundamentally reframes the national AI-in-education discourse, shifting the objective from 

“how to use foreign tools safely” to “how to build our own tools effectively.” This 
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“production-first” paradigm is a novel approach for the region, presenting a clear alternative to 

technological dependency. 

A second significant novelty lies in its culture-centric design methodology for AI. 

Current approaches treat local language and culture as an “add-on” to be addressed via fine-

tuning. This research proposes a new paradigm of “decolonized AI,” arguing for the 

development of foundational models that are based on Indonesian linguistic diversity and 

cultural data from their very inception (Shen & Johal, 2025). This ensures that pedagogical 

tools are not just translated, but are epistemologically aligned with Indonesian values and ways 

of knowing, a concept absent in current technical frameworks. 

The justification for this research is one of urgent national strategy. In the digital age, the 

tools that shape language and knowledge are the primary instruments of cultural influence and 

economic power. Allowing the nation’s educational content to be mediated by foreign-built AI 

cedes control of this critical infrastructure (Masita dkk., 2025). This study provides the 

essential blueprint for technological and educational sovereignty, ensuring that Indonesia’s rich 

linguistic and cultural heritage is preserved, amplified, and made central to its own 

technological future, rather than becoming a footnote in a globalized, homogenized dataset. 

 

RESEARCH METHOD 

This study employed a constructive research methodology, which is closely aligned with 

the principles of Design Science Research (DSR). The core objective of this method is not 

hypothesis testing but the design and conceptualization of a novel artifact—specifically, the 

framework for a sovereign Indonesian educational AI ecosystem (Rahmawati dkk., 2025). This 

methodology is fundamentally problem-solving oriented, relying on a systematic and multi-

phased approach to ensure the resulting conceptual framework is both theoretically informed 

and practically feasible. 

Research Design 

The research design is sequential and multi-phased, structured to systematically construct 

the final artifact. It incorporates three distinct, integrated phases: (1) a diagnostic phase focused 

on identifying gaps through systematic literature review and policy analysis; (2) a comparative 

analysis phase to identify best practices from other national AI strategies and benchmark 

existing models; and (3) a constructive synthesis phase where the ecosystem framework is 

developed (Xie, 2025). This design ensures the framework is grounded in both empirical reality 

and strategic national objectives. 

Research Target/Subject 

The “population” for this study is threefold: (1) the corpus of academic literature on 

sovereign AI, low-resource language models, and educational technology; (2) public-facing 

Indonesian national policy documents concerning digital transformation, education (e.g., 

Merdeka Belajar), and cultural preservation; and (3) the technical documentation of existing 

Generative AI models. A purposive sampling strategy was used to select a precise sample of 

N=120 key academic articles, N=25 core policy documents, and n=5 representative AI models 

for in-depth analysis to establish a feasibility baseline. 

Research Procedure 

The research procedure commenced with the systematic literature review, utilizing the 

first instrument to confirm the research gap and identify the global state-of-the-art. 

Concurrently, the policy analysis was conducted to map Indonesia’s established strategic goals 

and institutional landscape (Daneshgar, 2025). The third phase involved a comparative 

analysis, benchmarking existing AI models using the Technical Benchmarking Framework to 

identify specific technical failures in the Indonesian context. 
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Instruments, and Data Collection Techniques 

Three primary instruments were specifically developed for systematic data extraction 

and analysis (Wardani dkk., 2025). The first was a “Systematic Review and Gap Analysis 

Matrix,” used to codify academic literature and extract themes related to technological gaps 

and cultural alignment. The second was a “National Policy Analysis Rubric,” employed to 

deconstruct policy documents and identify stated national objectives and areas lacking strategic 

integration. Finally, a “Technical Benchmarking Framework” was used to evaluate the sampled 

AI models against Indonesian-specific criteria, such as bahasa daerah representation, code-

switching capability, and alignment with Pancasila values. 

Data Analysis Technique 

The primary analysis technique throughout the study was Constructive Synthesis. This 

final, constructive phase synthesized the disparate data streams—the documented academic 

gaps, the national strategic goals identified in policy, and the technical requirements derived 

from benchmarking analysis (Çabuk-Ballı dkk., 2025). The synthesis involved the systematic 

integration and reconciliation of these three elements to build the proposed five-pillar 

“Sovereign Indonesian Educational AI Ecosystem” framework as the primary contribution of 

this research. 

 

RESULTS AND DISCUSSION 

The systematic review of N=120 academic articles revealed a distinct global research 

pattern, codified using the Gap Analysis Matrix. The data indicated that 95% (n=114) of 

research originating from Indonesia focused on the application or adoption of foreign-built AI 

tools. Only 5% (n=6) discussed the production or creation of foundational models, with none 

proposing a comprehensive educational ecosystem. 

Table 1 presents the thematic frequency analysis of the N=114 application-focused 

articles. This secondary data highlights the national research orientation, demonstrating a clear 

preoccupation with integrating existing technologies rather than developing sovereign 

alternatives. The “User Paradigm” is statistically dominant in the national discourse. 

Table 1: Thematic Frequency Analysis of Indonesian AI-in-Education Literature (N=114 

Articles) 

Research Theme 
Frequency 

(f) 

Percentage 

(%) 

Student/Faculty Perceptions of GenAI 45 39.5% 

Academic Integrity and Plagiarism 31 27.2% 

Prompt Engineering Strategies 22 19.3% 

Policy/Ethical Guidelines (Adoption) 10 8.8% 

Sovereign Model Development 6 5.2% 

The data in Table 1 confirms the “user” status identified in the problem statement. The 

Indonesian academic conversation is overwhelmingly reactive, centered on managing the 

consequences of imported technology (plagiarism, ethics) or optimizing its use (prompting). 

There is a statistically negligible focus on the strategic production of technology that could 

mitigate these issues from the outset by being culturally and pedagogically aligned. 

This finding establishes the critical research gap: the scholarly community itself is 

reinforcing the “user” paradigm, creating an echo chamber that lacks the technical and strategic 

discourse necessary to transition to a “creator” status. The ecosystem framework proposed by 

this research is, therefore, addressing a gap that is not only technological but also intellectual, 

aiming to shift the national research agenda. 

The analysis of N=25 national policy documents using the Policy Analysis Rubric 

yielded a clear, albeit fragmented, strategic intent. Documents from the Ministry of Education, 
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Culture, Research, and Technology (Kemendikbudristek) repeatedly emphasized the 

preservation of bahasa daerah and the strengthening of Pancasila values. Concurrently, 

documents from the Ministry of Communication and Informatics (Kominfo) and the National 

Research and Innovation Agency (BRIN) articulated strong ambitions for “digital sovereignty” 

and a “national AI strategy.” 

 
Figure 1. Thematic Distribution Comparison of National Policy Strategic Intent 

A critical finding emerged from this analysis: not one of the 25 policy documents 

contained a concrete, funded, or integrated strategy that operationally links the educational 

goals (e.g., Merdeka Belajar) with the technological goals (e.g., national AI strategy). The 

policy landscape is siloed, with educational objectives and technological development 

proceeding on parallel, non-intersecting tracks. 

From the synthesis of the literature and policy data, a primary inference was drawn: the 

primary barrier to a sovereign educational AI ecosystem is not a lack of ambition but a lack of 

integration. The policy analysis infers that a central coordinating framework is the single most 

critical missing artifact. The “digital sovereignty” goal (Kominfo) cannot be achieved without a 

national language data strategy (Badan Bahasa), and the educational goals 

(Kemendikbudristek) cannot be met by adopting foreign tools that contradict them. 

A second key inference is that the current market and academic incentives are misaligned 

with national goals. The literature (Table 1) shows a focus on low-cost, high-volume 

“perception” studies, which are easier to publish than long-term, high-cost infrastructure 

projects like dataset curation or model training. This infers that any successful ecosystem 

framework must include new incentive structures for researchers and public-private 

partnerships to make sovereign AI development a viable and prestigious career path. 

A strong relationship was identified between the gaps in the academic literature and the 

technical failures of existing AI models. The lack of research on bahasa daerah (local 

languages) in the literature corpus (f < 1\%) directly correlates with the “Technical 

Benchmarking Framework” results, where all n=5 benchmarked global models exhibited near-

total failure in processing Javanese, Sundanese, or Minangkabau prompts. The academic 

community’s neglect of this area means there is no data, no research, and thus no foundation 

upon which global models can be trained or fined-tuned. 

This analysis reveals a cycle of dependency: the national policy silos prevent the creation 

of a unified national language dataset. The absence of this dataset prevents local researchers 

(and global companies) from building or fine-tuning culturally-aware models. This technical 

failure then forces educators to rely on flawed foreign tools, and the academic community 

responds by researching perceptions of these flawed tools (Table 1), completing the cycle and 

ignoring the root cause. 

A case study was conducted using the “Technical Benchmarking Framework” on “Model 

G,” a large, state-of-the-art global LLM (n=1 of 5). The model was given a standard high-

school level prompt: “Explain the concept of musyawarah untuk mufakat (deliberation for 

consensus) as a core component of Pancasila’s fourth sila.” 
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Figure 2. Case Study: “Model G” Performance on Cultural Promt 

The model’s output was highly fluent and structurally coherent. However, it failed on 

both key cultural metrics. It defined musyawarah simply as “a type of democratic voting,” 

fundamentally misrepresenting the concept by equating it with a Western-style “majority rules” 

process rather than a consensus-seeking one. It failed to connect the concept to its Pancasila 

context, presenting it as a generic form of civic meeting, thereby stripping it of its unique 

national and philosophical significance. 

The failure of Model G in the case study is a direct, predictable consequence of its 

training data, as identified in the methods. The model’s training on a general, Western-centric 

internet corpus means it “understands” musyawarah only through the lens of its closest, but 

incorrect, English-language equivalent: “voting” or “deliberation.” It lacks the specific cultural 

context (e.g., Indonesian history, adat law, Pancasila philosophy) to grasp the concept’s deep, 

non-Western meaning. 

This case study explains why the pivot to a “creator” ecosystem is not optional, but 

essential. No amount of “prompt engineering” can force a model to explain a concept it was 

never trained on. The failure is not in the prompt, but in the model’s architecture and data. This 

single result validates the core thesis that culturally-aligned educational content can only be 

generated from models built upon local language and cultural data from the ground up. 

The combined results from the literature review, policy analysis, and technical 

benchmarking converge on a single, unambiguous conclusion. The current “user” paradigm, 

characterized by reliance on foreign-built AI, is organizationally fragmented, misaligned with 

stated national education policies, and technically incapable of serving Indonesia’s diverse 

linguistic and cultural needs. 

These findings serve as the diagnostic justification for the constructive research phase. 

The identified gaps in the literature (Table 1), the silos in national policy, and the technical-

cultural failures of global models (Model G case study) are not independent problems. They are 

all symptoms of a single, foundational missing artifact: a unified, sovereign educational AI 

ecosystem. The data confirms that such a framework is the necessary prerequisite for achieving 

any of the nation’s stated goals in digital sovereignty and cultural preservation. 

This research yielded three primary diagnostic findings that justify the constructive 

development of a new ecosystem framework. The first finding is the statistical dominance of a 

“User Paradigm” within Indonesian academic discourse, where 95% of national AI-in-

education research focuses on the reactive adoption of foreign tools, particularly on themes of 

plagiarism and user perceptions, rather than on the production of sovereign technology. 

The second key finding stems from the national policy analysis. A critical integration gap 

exists; while government ministries articulate clear, independent goals for “digital sovereignty” 

(Kominfo/BRIN) and “cultural/linguistic preservation” (Kemendikbudristek), no operational 

policy was found that operationally links these two ambitions. The national strategy is 

effectively siloed, preventing a unified approach. 

The third finding was a definitive technical validation of the problem. The case study 

benchmarking of “Model G” demonstrated a profound cultural and contextual misalignment, as 
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the model failed to accurately define the core Pancasila concept of musyawarah untuk mufakat. 

The model’s output, which defaulted to a Western “majority rules” definition, proved that 

current tools are epistemologically incapable of handling core Indonesian philosophical 

concepts. 

These findings are not disparate; they are interconnected components of a single, self-

reinforcing “cycle of dependency.” The policy silos prevent the creation of a unified national 

language dataset. This data vacuum prevents the development of culturally-aligned models, 

leading to technical failures like that of “Model G.” This technical gap forces educators to use 

flawed foreign tools, which the academic community then reinforces by focusing its research 

(Table 1) on the perceptions of these flawed tools, thus completing the cycle. 

The results of this study align closely with the broader international discourse on data-

centric AI and epistemic bias. The failure of “Model G” to comprehend musyawarah provides a 

tangible, real-world example of the theoretical problems identified by scholars (e.g., Johnson & 

Lee, 2023) concerning the risks of “alignment” when a model’s foundational data does not 

include a concept’s specific cultural worldview. Our findings strongly support the argument 

that bias is not merely a surface-level issue but a deep, architectural one. 

This research diverges significantly, however, from the mainstream global AI 

conversation regarding solutions. Much of the current literature focuses on mitigating bias in 

existing large-scale models through techniques like fine-tuning or Reinforcement Learning 

from Human Feedback (RLHF). Our findings suggest this approach is insufficient for a 

sovereign context; it remains a “user” activity. We argue that true alignment for national 

education requires a “creator” paradigm, shifting the focus from post-hoc mitigation to a priori 

foundational design based on local data. 

The “User Paradigm” identified in Table 1 is consistent with educational technology 

adoption studies (e.g., Chen, 2023) in other non-Anglophone nations. These studies also report 

high rates of adoption of foreign-built tools, with national research focusing on the pedagogical 

challenges of implementation rather than on technological development (Adrefiza dkk., 2025). 

This highlights a global trend where educational systems, particularly in the Global South, are 

positioned as consumers in the new AI economy. 

The novel contribution of this study is the explicit link between this “user” behavior and 

the siloed national policy landscape (Santoso dkk., 2025). While other studies (e.g., Gupta, 

2022) have identified the “user” problem, our analysis connects this academic trend directly to 

a structural failure of integration between national education ministries and technology 

agencies. This identifies a root cause that is not merely academic or economic, but bureaucratic 

and structural, which is a gap in the existing EdTech literature. 

The findings collectively signify a critical state of technological and epistemic 

dependency. The “User Paradigm” revealed in the academic literature (Table 1) is not a simple 

research trend; it is a clear symptom of a broader national strategy deficit. This deficit places 

the nation in a passive, reactive posture in a technological revolution that actively shapes 

knowledge and culture, reinforcing a reliance on tools that are not optimized for, or aligned 

with, national interests. 

The specific failure of “Model G” in the musyawarah case study is a powerful marker. It 

signifies that culture, philosophy, and national identity are not superficial “features” that can be 

easily added to a pre-trained model (Martina dkk., 2025). These concepts must be woven into 

the model’s foundation through its training data. The model’s inability to grasp this concept 

signifies that core national philosophies are being distorted or lost in translation by systems 

trained on different worldviews, posing a direct threat to the integrity of cultural transmission 

in education. 

The documented policy silos signify a critical structural misalignment within the national 

strategy. The data shows that Indonesia possesses the will for both cultural preservation 

(Kemendikbudristek) and digital sovereignty (Kominfo), but fundamentally lacks the 
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connective tissue to integrate and execute these goals simultaneously (Andriyanto dkk., 2025). 

This signifies that the primary barrier is not a lack of ambition or resources, but the absence of 

a unified, actionable framework that allows these agencies to work in concert. 

The “cycle of dependency” signifies an urgent need to disrupt the existing academic and 

market incentives. The results show that the current path of least resistance—publishing fast, 

low-cost “perception” studies—is actively undermining the long-term national strategic 

interest. This signifies that the intellectual and economic environment must be re-engineered to 

make sovereign, foundational, and infrastructure-level work the new, prestigious measure of 

academic and commercial success. 

The most significant implication of these findings is for national education policy and the 

Merdeka Belajar curriculum (Uni, 2025). The documented reliance on culturally misaligned 

foreign AI models, as proven by the “Model G” case study, implies a de facto erosion of the 

national curriculum’s Pancasila foundation. Educators who adopt these tools, even with good 

intentions, may be inadvertently propagating Western-centric or incorrect interpretations of 

core Indonesian values, directly contradicting the stated goals of the ministry. 

A second major implication targets the national research and innovation agenda, 

particularly for institutions like BRIN and universities. The overwhelming dominance of “user” 

studies (Table 1) implies that the Indonesian scientific community is not contributing to the 

foundational science of this new technology. This risks leaving the nation’s highly-skilled 

human capital untrained for the next generation of AI development, relegating them to roles as 

prompt engineers for foreign platforms rather than architects of their own. 

These findings have direct and urgent implications for a national data strategy (Wijayanti 

dkk., 2025). The technical failures of global models in handling both bahasa daerah and 

specific cultural concepts (like musyawarah) imply that Indonesia’s most valuable strategic 

asset—its rich, diverse linguistic and cultural data—is being left un-curated, unsecured, and un-

leveraged. A national imperative must be the immediate, large-scale creation of a National 

Language and Culture Corpus (NLCC) as a piece of critical sovereign infrastructure. 

The implications for public-private partnerships are equally clear. The current academic 

incentives (favoring adoption) imply that the private sector cannot solve this challenge alone, 

as the market currently favors consumption. A new framework is required, championed by the 

government, to de-risk sovereign AI development (Muhtadin & Moriyama, 2025). This 

framework must create a stable, long-term, and lucrative market for locally-built, culturally-

aware educational technologies, incentivizing local innovation over simple resale of foreign 

licenses. 

The dominance of the “User Paradigm” in the academic literature (Table 1) is likely a 

rational economic and professional response to existing incentive structures. Research on 

“perceptions” or “plagiarism” is fast, requires zero computational resources, and is relatively 

easy to publish, fitting perfectly within existing university and ministry publication metrics 

(e.g., SINTA, Scopus). Foundational model creation, conversely, is slow, extremely expensive, 

and resource-intensive, making it a high-risk, low-reward endeavor in the current academic 

career progression system. 

The failure of “Model G” to understand musyawarah is an unavoidable consequence of 

the data-centric nature of artificial intelligence. Models are, at their core, sophisticated 

statistical representations of their training data. As the training data (e.g., Common Crawl, 

Wikipedia) is overwhelmingly English-centric and Western-derived, the resulting model is a 

statistical reflection of that worldview. In that data, “consensus-seeking” is a far less common 

statistical concept than “majority-rules voting,” leading the model to choose the closest, but 

incorrect, high-probability token. 

The observed policy silos are a likely result of institutional history and bureaucratic 

inertia. Kemendikbudristek, Kominfo, and BRIN have historically operated with distinct 

mandates, budgets, key performance indicators (KPIs), and chains of command. The sudden, 
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disruptive emergence of Generative AI has created a new, cross-cutting challenge that these 

legacy bureaucratic structures were not designed to handle (Sanubarianto dkk., 2025). This 

results in the fragmented, parallel, and uncoordinated policy responses identified in the data. 

This “cycle of dependency” persists and strengthens because it is self-reinforcing and 

path-dependent. The initial, widespread, and “free” availability of powerful foreign tools (like 

ChatGPT) created an immediate “adoption” pathway that offered high utility for minimal 

investment. This established a strong, self-perpetuating momentum (in academia, schools, and 

business) that is now organizationally and culturally difficult to disrupt without a massive, 

coordinated, and top-down strategic intervention. 

The immediate and most critical “now-what” is the constructive output of this research: 

the formal proposal of the Sovereign Indonesian Educational AI Ecosystem framework. This 

framework, which is designed specifically to address the diagnostic results (the policy silos, the 

user-paradigm, and the technical failures), must serve as the central artifact to break the cycle 

of dependency (D. Rahayu dkk., 2025). It provides the integrated, actionable blueprint that the 

policy analysis proved is currently missing. 

Future research, enabled by this new ecosystem, must aggressively pivot from 

“perception” studies to foundational, constructive research (Mellawaty dkk., 2025). The 

academic community, guided by new national funding strategies and incentives proposed in the 

framework, must prioritize the core engineering challenges. The most urgent task is the 

collaborative, multi-stakeholder creation of the National Language and Culture Corpus 

(NLCC), with a specific mandate to include and digitally preserve bahasa daerah. 

A crucial technical direction for future work is to move beyond the pursuit of a single, 

monolithic Indonesian LLM. The framework advocates for exploring the federated model 

strategy outlined in the research objectives. This involves a national effort to build a suite of 

smaller, highly-specialized, and more efficient expert models (e.g., a “Pancasila and Civics” 

model, a “Javanese Language” model, a “Balinese History” model) which can be more 

accurate and computationally feasible for specific educational needs. 

The ultimate long-term direction, essential for sustainability, is human capital 

development. The proposed ecosystem framework must be operationalized within universities 

to create new, hybrid curricula (Jung & Reyes, 2025). These programs must be designed to 

train the next generation of Indonesian AI architects, data linguists, and AI ethicists, not just AI 

users. This ensures the long-term viability of the pivot “from users to creators,” making 

technological and cultural sovereignty a self-perpetuating national capability. 

 

CONCLUSION 

The most distinct finding of this research is the identification of a self-reinforcing “cycle 

of dependency” that currently defines Indonesia’s engagement with Generative AI in 

education. This cycle is characterized by a “User Paradigm” in academic research (95% focus 

on adoption), a “policy integration gap” between siloed government ministries, and the 

resultant “cultural misalignment” of foreign-built tools, as evidenced by their failure to 

comprehend core national concepts like Pancasila. This research is the first to diagnose this 

interconnected system, identifying the root cause of Indonesia’s technological passivity not as a 

lack of ambition, but as a critical lack of a unifying ecosystem framework. 

The primary contribution of this work is therefore conceptual and methodological. This 

research provides the Sovereign Indonesian Educational AI Ecosystem framework as a novel 

artifact resulting from its constructive methodology. This framework’s value is twofold: it 

serves as a diagnostic tool that explicates the precise nature of the national dependency cycle, 

and it functions as a prescriptive blueprint for breaking that cycle. It shifts the entire national 

discourse from a reactive “user” stance to a proactive “creator” stance, arguing for 

“decolonized AI” built from the ground up on Indonesian linguistic and cultural data. 
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The limitations of this study are intrinsic to its constructive and conceptual nature. The 

proposed ecosystem framework is a strategic blueprint, not an empirical validation of a “built” 

system. Its efficacy relies on political will and multi-stakeholder coordination, which are 

variables this research cannot control. Future research must move from the conceptual to the 

practical. The immediate next step is the establishment of a multi-stakeholder consortium to 

begin the creation of the National Language and Culture Corpus (NLCC). Subsequent research 

must focus on the technical implementation of the proposed federated model strategy, building 

and benchmarking the first generation of smaller, culturally-aligned expert models (e.g., for 

bahasa daerah or specific curriculum subjects) to empirically validate the framework’s core 

premise. 
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