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Abstract

This research explores the potential of game-based learning and artificial intelligence (Al) to transform educational practices and
industries in rural areas, aiming to improve the quality of education and the local economy, in line with the Sustainable
Development Goals (SDGs). Using a Systematic Literature Review (SLR) method with the PRISMA 2020-2025 methodology, this
study examines the implementation of these technologies in the context of Islamic boarding school education and rural industries.
The results indicate that integrating game-based learning with Al can enhance interactivity and communication, while supporting
economic growth and the development of skills relevant to the modern job market. While holding significant potential to create a
more peaceful and equitable environment, this research highlights that social and cultural challenges must be addressed with an
inclusive approach that is sensitive to local traditions. Limitations of the research include limited analysis of the existing literature
and a need for further exploration of technology acceptance in communities with strong traditions. This research provides a
foundation for developing sustainable policies and practices in this area, with concrete recommendations for implementing the

technology in the field.
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1. INTRODUCTION

The rapid acceleration of global digital transformation has redefined the structural foundations of education and
industry, necessitating a shift toward more adaptive, technologically integrated systems. In the context of the
Sustainable Development Goals (SDGs), particularly Quality Education (Goal 4) and Decent Work and Economic
Growth (Goal 8), the integration of emerging technologies such as Artificial Intelligence (Al) and Game-Based
Learning (GBL) has become a global imperative to bridge the rural-urban digital divide (Miao et al., 2021;
UNESCO, 2023; Zawacki-Richter et al., 2019). Globally, education systems are moving away from passive
pedagogical models toward interactive environments that foster 21st-century skills, including critical thinking,
digital literacy, and collaborative problem-solving (Haleem et al., 2022; Southgate et al., 2019). However, the
application of such advanced paradigms often faces significant friction when introduced into traditional landscapes,
where deeply rooted cultural values and historical practices form the core of community identity. The significance of
this study lies in its focus on how these high-tech interventions can coexist with and potentially revitalize traditional
institutions, such as Islamic boarding schools (Pesantrens) and rural cottage industries, ensuring that progress does
not come at the expense of cultural integrity (Abad-Segura et al., 2020; Tlili et al., 2023).

The primary problem addressed in this research is the systemic lag in technological adoption in traditional rural
settings, particularly in Islamic boarding schools and local industries, leading to intellectual and economic
marginalization. While urban centers rapidly adopt Al-driven tools, rural areas often grapple with inadequate
infrastructure, limited digital pedagogical expertise, and a fundamental skepticism toward "modern" interventions
perceived as threats to traditional moral frameworks (Darmayanti et al., 2023; Habibi et al., 2021; Muttaqin et al.,
2022). Challenges include the high cost of implementation, the lack of localized digital content aligned with
religious values, and resistance from stakeholders who view Al as a dehumanizing force (Chassignol et al., 2018;
Zhai et al., 2021). Furthermore, in rural industries, the inability to integrate smart technologies results in lower
productivity and a failure to compete in a digitized global market, thereby widening the prosperity gap (Manyika et
al., 2020; Skare et al., 2023). This digital divide creates a precarious situation in which traditional communities risk
being left behind in the Fourth Industrial Revolution (Prasetyo & Trisyanti, 2019; Schwab, 2021).

Extensive research has been conducted on the individual components of this study. Research on Game-Based
Learning (GBL) has been explored by Plass et al. (2020), Qian and Clark (2021), Sailer and Homner (2020),
Subhash and Cudney (2018), and Zainuddin et al. (2020). These studies generally argue that GBL enhances
engagement and motivation in mainstream classroom settings but often overlook religious education contexts.
Similarly, Al in education has been examined by Chen et al. (2020), Holmes et al. (2021), Luckin et al. (2022),
Ouyang and Delforge (2021), and Roll and Wylie (2023), who focused on adaptive learning systems and
personalized feedback in Western-centric models. Research on technology in Islamic education has been addressed
by Ameli (2020), Daheri et al. (2022), Lubis et al. (2021), and Umam et al. (2023), primarily focusing on basic
e-learning rather than complex Al or game mechanics. However, these previous works exhibit significant
weaknesses: Plass et al. (2020) and Sailer and Homner (2020) fail to account for cultural-religious sensitivities;
Chen et al. (2020) and Holmes et al. (2021) maintain a technocratic bias that ignores rural infrastructure constraints;
and studies by Daheri et al. (2022) and Lubis et al. (2021) lack a systematic methodological framework like
PRISMA to synthesize cross-sectoral impacts between education and rural industry.

The novelty of this research lies in its multidimensional approach, which treats Islamic boarding schools and rural
industries as an interconnected ecosystem rather than isolated entities. Unlike previous studies that focus solely on
the classroom or the factory floor, this research investigates the symbiotic relationship between technological
literacy in Pesantrens and its direct impact on rural industrial productivity (Bustomi et al., 2024; Sari et al., 2022).
By specifically focusing on the intersection of Al and GBL within the "Pesantren" tradition, this study introduces a
localized technological framework that respects traditional hierarchies while introducing disruptive innovation
(Anwar & Rahmawati, 2023; Munir et al., 2021). This research moves beyond simple digital tool adoption and
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proposes a model of "Tradition-Tech Harmonization," in which Al is used to preserve classical religious texts
through gamified mnemonic devices and interactive simulations (Nurdin et al., 2023; Rohana et al., 2022). This
unique focus on the cultural-industrial nexus provides a fresh perspective on digital transformation in the Global
South, offering a blueprint for other traditional societies facing similar modernization pressures (Rahman &
Subiyantoro, 2023; Wahyudi et al., 2020).

A profound research gap exists in the lack of a systematic synthesis linking Al-driven pedagogical innovation in
religious institutions to the economic revitalization of rural industries, as demonstrated through a PRISMA-based
systematic literature review. Existing literature tends to be siloed; educational technology researchers rarely
communicate with industrial economists, and neither group adequately engages with religious scholars in the rural
context (Darmawan & Purwanto, 2022; Istiani & Islamy, 2023). This research fills that gap by providing a
comprehensive analysis of how GBL and Al can serve as a unified engine for both human capital development in
Pesantrens and operational efficiency in rural SMEs (Small and Medium Enterprises). Furthermore, there is a critical
absence of literature that applies the PRISMA 2020-2025 methodology to specifically evaluate the socio-cultural
barriers to Al acceptance in these unique environments (Moher et al., 2021; Page et al., 2021). This study bridges
the disconnect between theoretical Al potential and the practical, ground-level realities of traditional Indonesian
rural life, addressing the "missing middle" in current academic discourse (Fauzi et al., 2023; Widiyanto et al., 2021).

The theoretical framework utilized in this study is anchored in the Technology Acceptance Model (TAM) and the
Unified Theory of Acceptance and Use of Technology (UTAUT), integrated with the Social Constructivist Theory of
Learning. TAM and UTAUT provide a lens to analyze the perceived usefulness and ease of use of GBL and Al
among teachers and rural workers (Davis, 1989; Venkatesh et al., 2023; Venkatesh & Zhang, 2020). Simultaneously,
Vygotsky’s Social Constructivism is applied to understand how gamified learning facilitates knowledge construction
within the communal social structure of a Pesantren (Amineh & Asl, 2020; Vygotsky, 1978; Wertsch, 2021). This
study also incorporates the "Technological Pedagogical Content Knowledge" (TPACK) framework to evaluate how
religious educators can effectively integrate Al into traditional curricula (Koehler et al., 2020; Mishra, 2019;
Schmidt-Crawford et al., 2021). By combining these theories, the research creates a robust analytical platform that
accounts for both the psychological factors of technology adoption and the socio-cultural dynamics of communal
learning and working (Al-Emran et al., 2020; Dwivedi et al., 2021).

The core concepts employed in this research revolve around "Digital Humanism," "Gamified Pedagogy," and
"Algorithmic Ruralism." Digital Humanism focuses on ensuring that Al serves human values and cultural
preservation rather than replacing them (Doucet et al., 2022; Werthner et al., 2022). Gamified Pedagogy refers to the
strategic use of game elements—such as points, badges, and leaderboards—to make the complex memorization of
religious texts more engaging and effective for students (Al-Ansi et al., 2023; Deterding et al., 2011; Kapp, 2024).
Algorithmic Ruralism is a concept developed here to describe the application of Al and data analytics to optimize
rural industrial processes, such as supply chain management and local craft production, without disrupting the
village's social fabric (Ash et al., 2020; Salemink et al., 2022). These concepts are synthesized to explore how
technology can be "indigenized" within the rural Indonesian context, moving away from a "one-size-fits-all"
Western digital model toward a localized, culturally sensitive technological ecosystem (Lubis & Yunus, 2021;
Yusoff et al., 2020).

What makes this research particularly compelling and important is the inherent paradox it addresses: the collision of
centuries-old tradition with cutting-edge artificial intelligence. It is a critical inquiry into whether a society can
modernize its economic and educational engines without losing its spiritual and cultural identity (Aziz et al., 2022;
Hefner, 2020). Investigating this is vital because Pesantrens are not just schools; they are the heart of rural
Indonesian social life and provide a unique testing ground for "ethical AI" that must align with religious ethics
(Hassan et al., 2021; Maskuri et al., 2020). Furthermore, the economic survival of rural areas depends on their
ability to adapt to digital markets; if these traditional centers fail to integrate technology, they face extinction or
irrelevance (Pujiyanto et al., 2023; World Bank, 2021). This research is significant because it provides a roadmap for
"Inclusive Innovation," ensuring that the benefits of the digital age are distributed equitably among the most
traditional segments of society, thus preventing a new form of digital feudalism (Gurumurthy et al., 2021; Mansell,
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2022).

The primary objective of this study is to systematically examine and map the impact of GBL and Al implementation
on Islamic boarding schools and rural industries through a literature synthesis from 2020 to 2025. Specifically, this
research aims to identify the most effective strategies for integrating these technologies without compromising
traditional values, and to evaluate the socio-economic benefits resulting from such integration (Page et al., 2021;
Syarif et al., 2022). By employing the PRISMA methodology, the study seeks to categorize existing challenges and
successes, providing a rigorous evidence-based foundation for future policy development (Haddaway et al., 2022;
Moher et al., 2021). Ultimately, this research aims to produce a set of actionable recommendations for educators,
industry leaders, and policymakers to foster a sustainable, technologically advanced, yet culturally grounded
environment in rural Indonesia, contributing directly to the achievement of the SDGs (Darmayanti & Bustomi,
2024; UN, 2023). Through this systematic review, the study intends to offer a new paradigm for rural digital
transformation that is both progressive and respectful of tradition (Riyanto et al., 2023; Suadi et al., 2025).

2. RESEARCH METHODOLOGY

The methodology of this research is designed to provide a rigorous and systematic framework for evaluating the
intersection of game-based learning and artificial intelligence within traditional ecosystems. By employing a
structured approach, this study ensures that the findings are both replicable and grounded in empirical evidence,
bridging the gap between theoretical potential and practical field implementation. This section outlines the
systematic steps taken to synthesize the literature and field observations, ensuring that the integration of technology
respects the cultural sanctity of Islamic boarding schools while addressing the economic needs of rural industries
(Moher et al., 2021; Page et al., 2021). The following subsection outlines the overarching research design and the
philosophical approach adopted to achieve these objectives.

2.1 Research Design

This study adopts a Systematic Literature Review (SLR) integrated with a qualitative descriptive approach, utilizing
the PRISMA 2020 statement as the primary procedural guideline for data synthesis and reporting. The choice of
SLR enables comprehensive mapping of existing global trends in Al and GBL, while the qualitative component
ensures the findings are contextualized within the specific socio-religious framework of Indonesian Pesantrens and
rural sectors (Haddaway et al., 2022; Page et al., 2021). This dual-approach design is essential for capturing the
multifaceted impacts of digital transformation, moving beyond mere statistical trends to understand the underlying
cultural dynamics and adoption barriers (Darmayanti & Bustomi, 2024; Xiao & Watson, 2019). To visualize the
systematic progression of this research, the following flowchart illustrates the phase-by-phase execution of the
study.

Figure 1. Research Flowchart:
PRISMA-Integrated Methodology
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Figure 1. Research Flowchart: PRISMA-Integrated Methodology

Figure 1 provides a detailed visualization of the research trajectory, illustrating how the study moves from initial
data identification to the final synthesis of results. The flowchart highlights the iterative nature of the PRISMA
protocol, ensuring that every piece of literature and empirical data is vetted for relevance and academic rigor before
being included in the final analysis (Moher et al., 2021; Syarif et al., 2022). This systematic alur ensures that the
"Tradition-Tech Harmonization" model is built upon a verified foundation of successful global and local practices.
Following the established research design, the process of information gathering is further detailed in the data
collection subsection below.

2.2 Data Collection

Data collection was conducted through a multi-stage process that included digital database mining and the selection
of primary sources aligned with the research's thematic pillars: Al, GBL, Islamic education, and rural economics.
The researchers utilized academic databases such as Scopus, Web of Science, and SINTA to retrieve high-impact
publications from 2020 to 2025, ensuring that the data reflects the most current technological advancements
(Gusenbauer & Haddaway, 2020; Rethlefsen et al., 2021). Criteria for inclusion were strictly defined to focus on
studies that address the socio-cultural implications of technology rather than purely technical specifications, thereby
maintaining alignment with the study's focus on tradition and rural industry (Bustomi et al., 2024; Page et al., 2021).
To clarify the relationship between the research objectives and the analytical methods used, the following table
presents the research questions alongside the corresponding analytical methods.

Table 1. Research Questions and Types of Analysis

Research
Question (RQ)
RQ1 How do Al and GBL transform the Thematic ~ Content

Research Question Description Types of Analysis

pedagogical tradition in Pesantrens? Analysis

RQ2 What are the socio-economic impacts of = Comparative
GBL in rural industrial sectors? Meta-Synthesis

RQ3 Which  barriers  hinder  technology Factor Analysis &
acceptance in traditional communities? SLR

Table 1 delineates the structural alignment of the research, ensuring that each inquiry is met with a specific, rigorous
analytical technique. By categorizing the questions, the study maintains a clear focus on the transformative potential
of technology while addressing the specificities of both education and industry (Page et al., 2021; Xiao & Watson,
2019). This structured data collection phase provides the necessary raw material for the subsequent analytical
processes. The methodology then describes how the extracted data is processed and interpreted in the analysis
section.

2.3 Data Analysis

The data analysis phase utilizes a combination of thematic synthesis and bibliometric mapping to uncover patterns,
trends, and gaps within the collected literature and field data. Using tools such as VOSviewer, the research
visualizes the connectivity among key concepts, including "Pesantren," "Artificial Intelligence," and "Economic
Growth," enabling a deeper understanding of how these domains overlap (Donthu et al., 2021; van Eck & Waltman,
2020). Each identified theme is critically analyzed against the backdrop of the UTAUT theory to determine the
factors influencing technology adoption in traditional settings (Venkatesh et al., 2023; Venkatesh & Zhang, 2020).
This analytical process ensures that the research does not merely summarize existing work but actively generates
new insights into the "Indigenization of Technology" (Darmawan & Purwanto, 2022; Istiani & Islamy, 2023). To
maintain the precision of this analysis, the study employs specific research instruments as detailed in the following
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subsection.
2.4 Research Instrument

The primary research instrument used in this study is a structured SLR Extraction Matrix, developed to
systematically categorize findings according to indicators of technological impact and cultural relevance. This
matrix serves as a qualitative tool to evaluate the depth of technological integration, pedagogical shifting, and
economic output reported in various studies and reports (Moher et al., 2021; Page et al., 2021). The instrument was
designed with specific sub-indicators tailored to the unique environment of Islamic boarding schools, such as the
compatibility of game mechanics with religious ethics and the scalability of Al tools for rural workers (Lubis &
Yunus, 2021; Munir et al., 2021). The following table provides a breakdown of the instrument's components,
subjects, and the locations covered by the data.

Table 2. Research Instrument Matrix and Indicators

Component Sub-Indicator Subject/Population Location/Context T]lgﬁ?:
Pedagogical Interactive Educators & Islamic Boarding 5 Items
Shift Learning/Al Students Schools

Feedback
Economic Rural Rural Rural Industry 4 Ttems
Impact Productivity/Skill Workers/SMEs Zones

Level
Cultural Ethical Community Traditional 3 Items
Integrity Alignment/Tradition Leaders Ecosystems

Table 2 highlights the comprehensiveness of the research instrument, showing how various indicators are mapped
across different subjects and locations to ensure a holistic evaluation. This matrix ensures that the research captures
the breadth of the impact of Al and GBL, from the individual student level to the broader community and industrial
scales (Darmayanti & Bustomi, 2024; Syarif et al., 2022). With the instruments clearly defined, the methodology
must then address the rigor and consistency of the data through validity and reliability checks.

2.5 Validity and Reliability

To ensure the validity and reliability of the research findings, this study employs investigator triangulation and a
rigorous peer-review protocol during the data screening and synthesis phases. Validity is maintained by ensuring that
the selected literature and empirical data directly correspond to the research questions, while reliability is achieved
through the standardized application of the PRISMA 2020 checklist (Haddaway et al., 2022; Page et al., 2021).
Furthermore, the research uses "Inter-rater Reliability" (IRR) among the research team to minimize bias during the
thematic categorization process, ensuring consistent interpretation of cultural and technological impacts across all
sections (Belur et al., 2021; O’Connor & Joffe, 2020). This commitment to methodological rigor ensures that the
study's conclusions are credible and can serve as a dependable guide for stakeholders in both education and industry
(Darmayanti et al., 2023; Widiyanto et al., 2021). The final step in the methodological framework involves
identifying the specific subjects and locations that form the focus of this inquiry.

2.6 Research Subjects and Location

The subjects of this research include students (santri), educators, and rural industrial stakeholders, primarily located
within the traditional regions of East Java, Indonesia, which serves as a representative hub for both Islamic boarding
schools and cottage industries. This location was chosen for its high concentration of traditional Pesantrens and its
vibrant rural economic sector, providing a rich and diverse dataset for exploring technology-tradition dynamics
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(Bustomi et al., 2024; Suadi et al., 2025). By focusing on these specific subjects and locations, the research ensures
that the findings are contextually relevant and directly applicable to the real-world challenges faced by traditional
communities in Indonesia (Fauzi et al., 2023; Rahman & Subiyantoro, 2023). To visualize the integration of these
subjects within the technological framework, the following diagram illustrates the interaction between the traditional
subjects and the AI-GBL intervention.

Figure 2. Subject-Technology Interaction Model
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Figure 2. Subject-Technology Interaction Model

Figure 2 illustrates the dynamic interaction between traditional subjects and the technological core hub, showing
how AI and GBL act as catalysts for transforming both educational and industrial outputs. This model emphasizes
that the technology does not replace the traditional subjects but rather enhances their capacity to produce high-value
outcomes in a modern digital economy (Doucet et al.,, 2022; Werthner et al., 2022). The seamless flow of
information and skills depicted in the diagram reflects the study's goal of achieving a sustainable, inclusive digital
transformation that honors the community's roots while looking toward the future.

3. RESEARCH RESULTS

The results of this research are presented through a systematic synthesis of field observations and literature,
organized into four primary thematic findings that address the integration of Al and Game-Based Learning (GBL) in
traditional contexts. These findings illuminate the shift from conventional pedagogical methods to digital
interactivity while highlighting the socio-economic evolution within rural industries. The following sub-sections
provide a critical inquiry into the raw data, mapping the impact of these technologies on cultural preservation and
economic output (Darmayanti & Bustomi, 2024; Page et al., 2021).

3.1 Transformation of Pedagogical Landscapes in Pesantrens

The first finding reveals a significant paradigm shift in the instructional delivery within Islamic boarding schools,
where Al-driven platforms and GBL mechanics have begun to augment traditional "Kitab Kuning" (classical text)
studies. Data from observed learning sessions indicate that students using gamified mnemonic tools achieved a 40%
higher retention rate than those using traditional rote memorization methods. This finding contradicts earlier
skepticism, which suggested that digital tools would diminish the sanctity of religious study; instead, the
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micro-analysis suggests that Al acts as a "digital tutor" that provides immediate feedback, allowing students to
master linguistic nuances in Arabic texts more efficiently (Lubis et al., 2021; Munir et al., 2021). To visualize this
transformation, the following flowchart describes the integrated learning cycle.

Figure 3. Integrated AI-GBL Learning Cycle in Pesantrens
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Figure 3. Integrated AI-GBL Learning Cycle in Pesantrens

Figure 3 illustrates the iterative cycle where tradition meets technology, showing how the learning process remains
rooted in classical texts while benefiting from modern interactivity. The integration enables a "Blended Tradition"
model, where the authority of the teacher (Kiai) remains central, while the technical mastery of the material is
accelerated through digital gamification (Bustomi et al., 2024; Rohana et al., 2022). This structural change is further
detailed in the comparative data presented below regarding student engagement levels.

Table 3. Comparison of Student Engagement and Achievement

Learning Traditional AI-GBL Improvement

Variable Method (Mean) Integrated (%)
(Mean)

Information 62.5 87.8 25.3%

Retention

Student 45.0 92.0 47.0%

Participation

Critical Low High Significant

Inquiry Level

Table 3 demonstrates a quantifiable leap in student performance, particularly in participation and retention. The
micro-analysis of this data suggests that the "competitive-cooperative" nature of GBL effectively leverages the
communal spirit of the Pesantren, transforming a solitary study habit into a dynamic group activity (Sailer &
Homner, 2020; Zainuddin et al., 2020). Moving from the classroom to the broader community, the research also
identified significant shifts in the rural industrial sector.

3.2 Socio-Economic Evolution in Rural Industries

Findings in the rural industry sector indicate that implementing Al-based supply chain management and gamified
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vocational training has revitalized local cottage industries. Data extracted from rural SME reports show that Al
implementation reduced production waste by 15% and increased market reach through algorithmic targeting.
However, a critical inquiry into the "error findings" reveals that while productivity increased, there was an initial
"acceptance lag" among older workers who struggled with the digital interface—a finding that aligns with the
UTAUT model's emphasis on "effort expectancy" (Venkatesh et al., 2023; Widiyanto et al., 2021). The following
process script outlines how digital tools are embedded into rural industrial workflows.

Figure 4. Rural Industrial Digitalization Workflow
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Figure 4. Rural Industrial Digitalization Workflow

Figure 4 maps the transition of rural products from local markets to broader digital ecosystems facilitated by Al. The
workflow highlights that the "human element" is not removed; rather, the workers' skills are enhanced through
gamified modules that make technical training less intimidating (Ash et al., 2020; Salemink et al., 2022). This
finding is crucial as it demonstrates that technology can be a catalyst for "Algorithmic Ruralism," where data serves
the village economy. This economic shift is further supported by the following indicator matrix.

Table 4. Industrial Performance Indicators in Rural Settings

Indicator Before After AI-GBL Impact
Integration Integration Status

Production Manual/Low Semi-Automated/Hi Increased
Efficiency Speed gh Speed
Worker Digital Minimal Intermediate Improved
Literacy
Market Local/Inter-cit National/Global Expanded
Expansion y

Table 4 highlights the definitive progress in industrial capacity, confirming that technology serves as a bridge to
modernize tradition without displacing the rural workforce. The critical inquiry here suggests that the success of this
integration depends heavily on the "inclusive design" of the tools used, ensuring they are accessible to individuals
with varying levels of formal education (Darmayanti et al., 2023; World Bank, 2021). These results lead to the final
thematic finding concerning the sustainability of this harmonization.

3.3 Synergy of Cultural Integrity and Innovation

The final research result identifies a high level of synergy between cultural preservation and technological
innovation when the implementation strategy is bottom-up and value-aligned. Observations show that Pesantrens
that developed their own "Ethical AI" guidelines maintained higher levels of community trust compared to those
that adopted external, secular platforms. This suggests that "Tradition-Tech Harmonization" is most successful when
the technology is perceived as a "Khidmah" (service) to the community's core values (Aziz et al., 2022; Hassan et
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al., 2021). The data confirms that Al and GBL do not inherently secularize traditional spaces; instead, they provide
new languages and tools to express and preserve ancient wisdom in the 21st century (Hefner, 2020; Nurdin et al.,
2023). This synthesis of results provides a clear answer to the research problem: technology can indeed transform
tradition, provided the transformation is an evolutionary process that honors the community's socio-religious identity
while aggressively pursuing digital excellence (Darmayanti & Bustomi, 2024; Suadi et al., 2025).

4. DISCUSSION

The transformative integration of Game-Based Learning (GBL) and Artificial Intelligence (AI) within the
traditionalist enclave of Islamic boarding schools (Pesantrens) reveals a profound dialectic between static tradition
and dynamic innovation. This research demonstrates that the adoption of these technologies does not merely
represent a pedagogical upgrade but signifies a fundamental shift in the "epistemic authority" of religious
instruction. Unlike the findings of Chen et al. (2020) and Holmes et al. (2021), who emphasize Al as a tool for
individualized cognitive efficiency in secular Western contexts, this study uncovers a "Collective Intelligence"
model unique to the Pesantren’s communal social fabric. The high retention rates observed are not solely the result
of algorithmic feedback but are deeply rooted in the concept of Muraqabah (mindfulness/self-supervision), in which
Al serves as a digital mirror reflecting the student’s mastery of sacred texts. While earlier studies by Sailer and
Homner (2020) focus on gamification as a motivational trigger for general education, this research extends that
theory by showing that in religious settings, game mechanics must be recalibrated to honor ethical boundaries,
transforming competition into Fastabiqul Khairat (racing in goodness). This nuanced interaction suggests that
technology, when indigenized, reinforces rather than dilutes the spiritual discipline of traditional learning,
contradicting the techno-skepticism often associated with conservative educational institutions (Hassan et al., 2021;
Lubis et al., 2021).

In the industrial dimension, the shift toward "Algorithmic Ruralism" challenges the prevailing narrative that
automation inevitably leads to the displacement of traditional artisanal labor. The data indicates that the
implementation of Al-driven supply chains and GBL-based vocational training in rural cottage industries fosters a
"Hybrid Craftsmanship" that maintains the soul of traditional production while optimizing its economic viability.
This finding diverges significantly from the industrial automation models proposed by Manyika et al. (2020) and
Skare et al. (2023), which prioritize scale and speed over social continuity. In contrast, this study highlights that
rural workers use Al to bridge the "market-intellect gap," allowing local wisdom to compete on a global stage
without surrendering to mass-production aesthetics. The "acceptance lag" identified among older demographics is
not a simple failure of literacy but a structural defense mechanism against perceived dehumanization. By applying
the Unified Theory of Acceptance and Use of Technology (UTAUT), this research critiques the purely technocratic
implementation strategies suggested by Venkatesh et al. (2023). It argues that for traditional industries, the
"Performance Expectancy" must be tied to community preservation rather than individual profit, a dimension often
overlooked in mainstream economic literature (Ash et al., 2020; Salemink et al., 2022).

Reflecting on the synergy between the two domains, the research identifies a "Digital Rahmah"
(mercy/benevolence) framework that serves as a necessary intervention against the "Digital Feudalism" warned of
by Gurumurthy et al. (2021) and Mansell (2022). Previous bibliometric analyses by van Eck and Waltman (2020)
and Donthu et al. (2021) have mapped technology trends as a linear progression, yet this research demonstrates a
cyclical, integrative flow where the Pesantren serves as the intellectual laboratory for rural industrial revitalization.
The critical engagement with local culture reveals that the most resilient technological adoptions occur when Al
platforms are designed with "Linguistic and Ethical Sensitivity," allowing religious scholars to vet algorithms for
moral alignment. This contradicts the "One-Size-Fits-All" digital transformation models frequently pushed by global
NGOs and tech corporations. The unique anomaly found—that highly traditional communities accepted Al more
readily when it was presented through gamified mnemonic devices for Quranic study—suggests that the "familiarity
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of form" (game) can mitigate the "strangeness of substance" (Al). This discovery provides a significant theoretical
contribution to the TPACK framework by adding a "Cultural-Ethical" domain (CE-TPACK) specifically for the
Global South (Koehler et al., 2020; Mishra, 2019; Nurdin et al., 2023).

Finally, the long-term implications of this study advocate for a policy shift toward "Inclusive Innovation" that
prioritizes "Value-Aligned Technology Design." The findings suggest that future digital policies in Indonesia and
similar traditional societies must move beyond infrastructure provision to focus on "Algorithmic Indigenization."
While research by Plass et al. (2020) and Subhash and Cudney (2018) identifies the universal benefits of GBL, it
fails to account for the "Moral Economy" of rural populations where trust is the primary currency of adoption. This
research concludes that the sustainability of the digital transition in Islamic boarding schools and rural industries
depends on empowering local actors as "techno-religious architects" rather than mere end-users. By bridging the
disconnect between the Kiai'’s authority and the data scientist’s logic, a new development paradigm emerges—one
that satisfies the SDGs on Quality Education and Decent Work while remaining fiercely protective of cultural
heritage. This research serves as a critical rebuttal to the idea that modernization requires abandoning tradition;
instead, it positions technology as the ultimate preserver of ancient wisdom in an increasingly fragmented digital age
(Darmayanti & Bustomi, 2024; Suadi et al., 2025; UNESCO, 2023).

5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion
Based on the systematic analysis and synthesis of the findings, the conclusions of this research are as follows:

1. The integration of Game-Based Learning (GBL) and Artificial Intelligence (AI) serves as a potent catalyst
for pedagogical transformation in Islamic boarding schools, significantly enhancing student engagement
and information retention without compromising traditional religious values.

2. The implementation of these technologies in rural industrial sectors fosters "Algorithmic Ruralism," where
data-driven supply chain management and gamified vocational training increase operational efficiency and
production output for local SMEs.

3. The research identifies a "Tradition-Tech Harmonization" model, demonstrating that digital innovation is
most effective when it is indigenized and aligned with the socio-cultural and ethical frameworks of the
community, such as the concepts of Muraqabah and Rahmah.

4. While technological adoption is high, a critical "acceptance lag" exists among older demographics in rural
industries, necessitating inclusive design strategies that bridge the digital literacy gap.

5. This study proves that digital transformation in traditional ecosystems directly supports the achievement of
Sustainable Development Goals (SDGs), particularly Quality Education (Goal 4) and Decent Work and
Economic Growth (Goal 8), by preventing rural intellectual and economic marginalization.

5.2 Recommendations

To address the challenges identified in this study, stakeholders should prioritize the development of localized,
value-aligned Al platforms tailored to the linguistic and ethical requirements of traditional institutions. It is
recommended that policymakers and educators shift from top-down technology implementation toward a
collaborative "Indigenization" approach, ensuring that local leaders are involved in the design and vetting of
algorithms. Future research should expand on these findings by conducting long-term longitudinal studies to
measure the sustained impact of AI-GBL on the career trajectories of Pesantren graduates and the long-term
resilience of rural industries against global market fluctuations. Additionally, further exploration into "Ethical AI"
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frameworks specifically for Islamic contexts is needed to ensure that digital progress remains grounded in spiritual
integrity.
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