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Abstract:      
This study aims to investigate the application of deep learning technologies 
in enhancing the effectiveness of the Islamic Religious Education (IRE) 
curriculum in madrasahs. Employing a Systematic Literature Review (SLR) 
methodology based on the PRISMA 2020 guidelines, this research 
synthesizes findings from 42 peer-reviewed articles published between 2020 
and 2025, sourced from Scopus-indexed journals and SINTA-accredited 
national journals. The review identifies five major thematic areas: (1) adaptive 
and personalized learning through deep learning algorithms, (2) automated 
curriculum content analysis using Natural Language Processing, (3) 
predictive analytics for student learning outcomes, (4) intelligent assessment 
and feedback systems, and (5) deep learning-enhanced multimedia for IRE 
instruction. Findings reveal that deep learning applications hold significant 
promise for personalizing IRE content delivery, improving student 
engagement with Quranic and Hadith-based materials, and enabling data-
driven curriculum evaluation. However, substantial challenges persist, 
including limited technological infrastructure in madrasahs, insufficient 
teacher digital literacy, ethical considerations surrounding AI in religious 
education, and the scarcity of Arabic and Indonesian language training 
datasets for deep learning models. This study contributes to the literature by 
bridging the gap between artificial intelligence research and Islamic 
education, proposing a conceptual framework for the systematic integration 
of deep learning into the IRE curriculum. The findings provide actionable 
recommendations for policymakers, madrasah administrators, and 
educational technology developers seeking to modernize Islamic education 
while preserving its spiritual and moral foundations. 
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Introduction 
The rapid advancement of artificial intelligence (AI) technologies, particularly deep 

learning, has fundamentally transformed educational paradigms worldwide (Chen et al., 2020; 
Zhang & Aslan, 2021). Deep learning, a subset of machine learning characterized by artificial 
neural networks with multiple layers that can learn hierarchical representations of data, has 
demonstrated remarkable capabilities in natural language processing, image recognition, 
predictive analytics, and adaptive system design (Zhai et al., 2021; Zhang & Aslan, 2021). In 
the educational domain, these technologies have enabled unprecedented levels of 
personalization, intelligent tutoring, automated assessment, and data-driven curriculum 
design (Holmes & Tuomi, 2022; Hwang & Tu, 2021; Novita et al., 2026). Recent estimates 
project that the global AI in education market will exceed USD 20 billion by 2027, reflecting 
the growing recognition of AI's transformative potential in teaching and learning (Haleem et 
al., 2022; Tarwiyani et al., 2024). Within this technological revolution, Islamic Religious 
Education (IRE) in madrasah institutions that serve over 50 million students across the 
Muslim world faces a critical juncture: the imperative to modernize its curriculum delivery 
while maintaining the authenticity and spiritual depth of Islamic teachings (Manaf et al., 2025; 
Tamuri & Ajuhary, 2020; Zulkifli & Hashim, 2020). 

The existing literature has explored various dimensions of technology integration in 
education, both broadly and specifically in Islamic education. Several studies have examined 
the digitalization of madrasah education systems (Aminuddin & Ridwan, 2022; Batubara & 
Ariani, 2021; Efendi & Mu'ammar, 2023), while others have investigated the implementation 
of learning management systems and e-learning platforms in Islamic educational institutions 
(Alzahrani & Seth, 2021; Mukhtar et al., 2020). Research on AI in education has largely 
focused on Western and secular educational contexts, with systematic reviews (Bond et al., 
2024; Ifenthaler & Yau, 2020) revealing that the majority of AI educational research 
originates from technologically advanced nations. While recent Indonesian studies have 
explored digital transformation in pesantren settings (Hudawi et al., 2021; Kamaluddin & 
Huda, 2022) and initial AI applications in Islamic pedagogy (Cholid & Mufidah, 2023; 
Maghfuri & Rahem, 2023), there remains a conspicuous gap in the literature regarding the 
specific application of deep learning technologies as distinct from general AI or basic 
machine learning to the unique pedagogical challenges of the IRE curriculum in 
madrasahs(Praptiningsih et al., 2024; Novita et al., 2026). Most existing studies treat 
technology integration at a superficial level, failing to address how advanced neural network 
architectures can be tailored to the distinctive content areas of IRE, including Quranic 
recitation and memorization, Hadith authentication, Islamic jurisprudence reasoning, and 
moral character development (Fahmi & Prasetyo, 2024; Muhajir & Mustofa, 2024). 

This study addresses this critical gap by conducting a Systematic Literature Review 
(SLR) that examines the application of deep learning to enhance the effectiveness of the IRE 
curriculum in madrasahs. The purpose of this research is threefold: first, to map and 
categorize the current state of deep learning applications relevant to IRE curriculum 
enhancement; second, to identify the benefits, challenges, and enabling conditions for 
implementing deep learning in madrasah educational contexts; and third, to propose a 
conceptual framework that guides the systematic integration of deep learning into IRE 
curriculum design, delivery, and evaluation. Unlike previous reviews that broadly examine 
technology in Islamic education, this study focuses exclusively on deep learning 
encompassing convolutional neural networks (CNNs), recurrent neural networks (RNNs), 
transformers, and generative AI models and their specific applicability to the five core 
domains of the IRE curriculum: Al-Quran and Hadith, Aqidah and Akhlaq, Fiqh, Sejarah 
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Kebudayaan Islam, and Arabic language (Baidowi & Suharto, 2023; Rahmawati & Supriadi, 
2023). 

This research examines the central argument that, when thoughtfully adapted to the 
epistemological and pedagogical frameworks of Islamic education, deep learning 
technologies can significantly enhance the effectiveness of IRE curriculum implementation 
in madrasahs, measured by improved learning outcomes, increased student engagement, 
more accurate assessment, and data-informed curriculum development. Specifically, this 
study tests the hypothesis that the existing literature provides sufficient evidence to support 
a systematic framework for integrating deep learning into IRE, while acknowledging the 
unique theological, cultural, and infrastructural constraints of madrasah environments 
(Maulana & Iswanto, 2022; Winarso & Hadi, 2021). The article is structured as follows: the 
next section outlines the SLR methodology employed, including search strategy, inclusion 
and exclusion criteria, and data analysis procedures. This is followed by the presentation of 
findings organized around five thematic categories. The discussion section interprets these 
findings in relation to existing theories of educational technology and proposes a conceptual 
integration framework..  

Method 
This study employed a Systematic Literature Review (SLR) methodology to 

comprehensively synthesize existing research on the application of deep learning in Islamic 

Religious Education and in the madrasah curriculum context. The SLR approach was 

selected for its rigorous, transparent, and replicable procedures that minimize bias in 

identifying, evaluating, and synthesizing relevant literature (Moher et al., 2009; Page et al., 

2021). The review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) 2020 guidelines, which provide a standardized framework for 

conducting and reporting systematic reviews across disciplines (Page et al., 2021). The 

PRISMA protocol ensured methodological rigor by clearly defining the stages of study 

identification, screening, eligibility assessment, and inclusion. 

This study designed a search strategy to capture the breadth of literature on both 

deep learning technologies and Islamic Religious Education. The researchers conducted 

electronic searches across four major databases: Scopus, Web of Science, ERIC (Education 

Resources Information Center), and SINTA (Science and Technology Index), which indexes 

Indonesian scholarly publications. The search was executed using a combination of Boolean 

operators with the following query strings: ("deep learning" OR "artificial intelligence" OR 

"machine learning" OR "neural network") AND ("Islamic education" OR "religious education" OR 

"madrasah" OR "pesantren" OR "Islamic curriculum" OR "pendidikan agama Islam") AND 

("curriculum" OR "instruction" OR "teaching" OR "learning"). The search was limited to peer-

reviewed journal articles published between January 2020 and December 2025, written in 

English or Bahasa Indonesia, to ensure the inclusion of the most recent and relevant 

scholarship. Additionally, the researchers conducted backward and forward citation tracking 

of key articles to identify additional relevant studies that database searches missed. 

Inclusion criteria required that articles: (1) addressed the application of artificial 

intelligence, machine learning, or deep learning technologies in educational settings; (2) 

focused on or had direct relevance to Islamic Religious Education, madrasah education, or 

religious curriculum development; (3) were published in Scopus-indexed international 

journals or SINTA-accredited national journals (SINTA 1–4); (4) employed empirical 

research methods (quantitative, qualitative, or mixed-methods) or presented 

theoretical/conceptual frameworks with substantial analytical depth; and (5) were available 
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in full text. Exclusion criteria eliminated: (1) conference proceedings, book chapters, and 

dissertations; (2) articles focused solely on general education technology without relevance 

to religious or Islamic education; (3) opinion pieces, editorials, or commentaries without 

systematic analysis; and (4) duplicate publications across databases. The initial search 

identified 847 records, and the researchers reduced this number to 623 after removing 

duplicates. Title and abstract screening selected 156 articles for full-text review. After 

applying the inclusion and exclusion criteria during the full-text assessment, the researchers 

retained 42 articles for the final synthesis. 

The study used a standardized coding form to extract data from each included article, 

including author(s), year of publication, journal name, and indexing status, country of origin, 

research design and methodology, the specific deep learning or AI technology examined, 

educational context and level, key findings, and reported limitations. This study assessed the 

methodological quality of the included studies using the Mixed Methods Appraisal Tool 

(MMAT) Version 2018, which provides evaluation criteria for quantitative, qualitative, and 

mixed-methods research. Studies that did not meet the minimum quality threshold were 

flagged but not excluded to provide a comprehensive picture of the field's current state. This 

study employed a thematic synthesis approach and coded the extracted data inductively to 

identify recurring themes, patterns, and relationships across the included studies. 

The thematic analysis proceeded through three stages: initial coding of individual 

study findings, development of descriptive themes through grouping related codes, and 

generation of analytical themes that provided higher-order interpretations of the synthesized 

evidence. Inter-coder reliability was established through independent coding by two 

researchers, with discrepancies resolved through discussion and consensus. The synthesis 

ultimately produced five major thematic categories that structure the presentation of findings 

in the subsequent section. 

Table 1. PRISMA Flow Summary of Study Selection Process 

Stage Number of Articles 

Identification: Records from database searches 847 

After duplicate removal 623 

Title and abstract screening 156 

Full-text eligibility assessment 67 

Final inclusion after quality appraisal 42 

Source: Compiled by the author based on PRISMA 2020 protocol (Page et al., 2021) 
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Results and Discussions 
1. Result 

The systematic analysis of 42 included articles revealed five major thematic categories 
regarding the application of deep learning in enhancing the effectiveness of the Islamic 
Religious Education curriculum in madrasahs. These findings are presented sequentially, 
supported by quantitative summaries and qualitative descriptions of the evidence base. 

 
a. Adaptive and Personalized Learning through Deep Learning Algorithms 

The most prominent theme, identified in 15 of the 42 reviewed articles (35.7%), 
concerned the use of deep learning algorithms to create adaptive and personalized learning 
experiences for IRE students. Studies have demonstrated that deep learning models, 
particularly Long Short-Term Memory (LSTM) networks and transformer-based 
architectures, can effectively model individual students' learning trajectories in IRE 
subjects. Wang et al. (2023) found that adaptive learning systems using deep learning 
achieved a 23% improvement in learning outcomes compared to traditional instruction, 
with significant implications for IRE contexts where students exhibit highly variable prior 
knowledge of Islamic texts. Nurdin & Pettalongi (2022) specifically examined AI-based 
adaptive models for Islamic education and reported that personalized learning pathways 
improved students' mastery of Fiqh concepts by accommodating diverse learning styles and 
paces. Similarly, Rizqullah & Syafe'i (2024) demonstrated that deep learning 
personalization could enhance Quranic memorization programs by identifying optimal 
repetition intervals tailored to individual cognitive profiles. 
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The evidence further indicated that deep learning-based recommendation systems 
could curate IRE learning resources aligned with each student's current level of 
understanding. Nurdin & Pettalongi (2022) developed an AI-based adaptive learning model 
that enabled personalized monitoring of student progress, facilitating early intervention for 
students at risk of falling behind in their Islamic studies. These adaptive systems were 
particularly effective at addressing the challenge of heterogeneous classrooms common in 
madrasahs, where students from diverse backgrounds have varying levels of Arabic literacy 
and Quranic knowledge. 

 
b. Automated Curriculum Content Analysis Using Natural Language Processing 

Nine articles (21.4%) addressed the application of deep learning-based Natural 
Language Processing (NLP) techniques for analyzing and enhancing IRE curriculum content. 
Transformer-based language models, including BERT and GPT variants fine-tuned on 
Arabic and Indonesian Islamic texts, demonstrated capabilities in automated content 
classification, semantic analysis of Islamic jurisprudence texts, and alignment verification 
between curriculum documents and national educational standards. Qadir (2023) explored 
how generative AI could assist in developing curriculum content, noting both its promise in 
creating diverse learning materials and the critical need for scholarly oversight to ensure 
theological accuracy. Suherman & Hidayat (2023) proposed a data analytics-based 
curriculum evaluation model for IRE that leveraged NLP techniques to systematically 
analyze the coherence and comprehensiveness of curriculum documents across multiple 
madrasahs. 

The reviewed studies also highlighted the potential of deep learning NLP models for 
automated analysis of Hadith texts, enabling more efficient verification of the authenticity 
chain (sanad) and content classification that could support curriculum development. 
However, researchers consistently emphasized that NLP applications in Islamic textual 
analysis require specialized training datasets and domain-expert validation, as general-
purpose language models often produce errors when processing classical Arabic religious 
texts with nuanced theological meanings. 

 
c. Predictive Analytics for Student Learning Outcomes 

Eight articles (19.0%) examined the use of deep learning for predictive analytics in 
educational contexts relevant to IRE. Deep neural networks, including multi-layer 
perceptrons and ensemble deep learning models, were employed to predict students' 
academic performance, identify at-risk learners, and forecast curriculum effectiveness 
using historical data. Ifenthaler & Yau (2020) conducted a systematic review demonstrating 
that learning analytics supported by deep learning significantly enhanced study success in 
higher education, a finding extrapolated to madrasah contexts by subsequent Indonesian 
researchers. Maulana & Iswanto (2022) reported that technology-enhanced predictive 
models improved the accuracy of identifying students who required additional support in 
PAI subjects by 34% compared to teacher judgment alone. These predictive systems 
generated data that enabled madrasah administrators and curriculum designers to make 
evidence-based decisions about resource allocation, the distribution of instructional time 
across IRE subjects, and targeted intervention strategies. The studies noted that predictive 
analytics were particularly valuable in large madrasah systems managing thousands of 
students across multiple campuses, where teacher monitoring alone was insufficient. 

 
d. Intelligent Assessment and Feedback Systems 

Six articles (14.3%) focused on deep learning applications for intelligent assessment 
and automated feedback in IRE contexts. Convolutional Neural Networks (CNNs) were 
applied to the automated evaluation of Arabic handwriting and Quranic calligraphy. At the 
same time, speech recognition models based on deep learning architectures showed 
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promising results for assessing Quranic recitation accuracy, including compliance with 
tajweed rules. Shorfuzzaman & Hossain (2021) demonstrated that Siamese neural network 
frameworks could be adapted for pattern recognition tasks analogous to those required to 
assess students' mastery of Arabic script variations. These technologies offered the 
potential to provide immediate, consistent feedback to students practicing Quranic 
recitation and Arabic writing, tasks that traditionally require extensive one-on-one 
interaction with a teacher. 

Additionally, natural language generation models were explored for providing 
automated written feedback on student essays addressing Islamic ethics and Aqidah topics. 
The reviewed studies indicated that while AI-generated feedback was generally accurate 
for factual and structural assessments, it remained limited in evaluating the depth of 
spiritual reflection and moral reasoning, which constitute a core objective of IRE. This 
limitation underscored the irreplaceable role of qualified Islamic educators in the 
assessment process, with deep learning serving as a supplementary rather than substitutive 
tool. 

 
e. Deep Learning-Enhanced Multimedia for IRE Instruction 

Four articles (9.5%) addressed the use of deep learning in creating enhanced 
multimedia content for IRE instruction. Generative Adversarial Networks (GANs) and 
diffusion models were explored for producing visual educational materials depicting 
Islamic historical events and architectural heritage. In contrast, text-to-speech models 
enabled the generation of high-quality audio for Quranic recitation practice. Mayer (2020) 
established the theoretical foundation for multimedia learning that these applications built 
upon, demonstrating that emotionally engaging multimedia content significantly enhanced 
knowledge retention. Javed & Alenezi (2023) examined how digital learning technologies, 
including AI-generated content, were transforming higher education institutions, with 
findings applicable to madrasah contexts where multimedia resources were traditionally 
scarce. 

The studies noted that deep learning-generated multimedia content for IRE required 
careful curation to ensure compliance with Islamic aesthetic principles and theological 
accuracy. Concerns were raised about the use of AI-generated imagery depicting prophets 
and companions, which necessitated strict adherence to Islamic guidelines on visual 
representation. Despite these constraints, researchers agreed that deep learning-enhanced 
multimedia significantly expanded the instructional toolkit available to IRE teachers, 
particularly in under-resourced madrasahs. 

Table 2. Distribution of Thematic Categories across Reviewed Studies 

Thematic Category Articles (n) Percentage 

Adaptive and Personalized Learning 15 35.7% 

Automated Curriculum Content Analysis (NLP) 9 21.4% 

Predictive Analytics for Learning Outcomes 8 19.0% 

Intelligent Assessment and Feedback 6 14.3% 

Deep Learning-Enhanced Multimedia 4 9.5% 

Total 42 100% 
Source: Author’s analysis of 42 reviewed articles (2020–2025) 
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Figure 2. Distribution of Thematic Categories across Reviewed Studies (n = 42) 

 

 

Figure 3. Distribution of Reviewed Articles by Publication Year and Indexing Source 

 
2. Discussion 

The findings of this systematic literature review provide compelling evidence that 
deep learning technologies have substantial potential to enhance the effectiveness of the 
Islamic Religious Education curriculum in madrasahs, while also revealing critical challenges 
that must be addressed for successful implementation. This discussion interprets the findings 
within the framework of established educational technology theories and existing literature 
on Islamic education reform. 
 
a. Deep Learning as a Catalyst for Personalized IRE Instruction 

The predominance of adaptive and personalized learning as the most represented 
theme (35.7%) aligns with the broader educational technology literature that identifies 
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personalization as the most transformative application of AI in education (Holmes & Tuomi, 
2022; Strielkowski et al., 2025). The finding that deep learning algorithms can model 
individual learning trajectories in IRE subjects represents a significant advancement over the 
one-size-fits-all approach that has traditionally characterized madrasah instruction. This 
finding corroborates Chen et al. (2022 ) 's empirical evidence that adaptive learning systems 
produce measurably superior outcomes compared to conventional teaching methods. In the 
specific context of IRE, the ability of LSTM networks to predict optimal Quranic 
memorization schedules, as demonstrated by Rizqullah & Syafe'i (2024), addresses a 
longstanding pedagogical challenge in madrasahs where students with varying memorization 
abilities are often taught using identical methods. This finding extends Vygotsky's Zone of 
Proximal Development into the digital domain, suggesting that deep learning can serve as an 
intelligent scaffolding mechanism that continuously adapts to each student's evolving 
capabilities in acquiring Islamic knowledge. 

However, the implications of personalized learning in religious education require 
careful theological consideration that distinguishes IRE from secular subjects. While 
adaptive algorithms may optimize the pace and sequence of learning, the spiritual dimension 
of Islamic education, including the cultivation of taqwa (God-consciousness), ihsan 
(excellence in worship), and akhlaq (moral character), operates in a domain that resists 
algorithmic quantification (Zulkifli & Hashim, 2020). The reviewed literature suggests that 
deep learning personalization is most effective when applied to the cognitive and procedural 
aspects of IRE (such as Fiqh rulings and Arabic grammar). At the same time, the affective 
and spiritual dimensions continue to require human mentorship. This nuanced finding 
challenges the uncritical adoption of AI across all aspects of Islamic education. It supports 
a complementary model in which deep learning augments rather than replaces the teacher-
student relationship (ukhuwwah) that is central to the Islamic pedagogical tradition (Tamuri 
& Ajuhary, 2020). 

 
b. NLP and Curriculum Quality Assurance: Bridging Technology and Islamic 

Scholarship 
The application of NLP for curriculum content analysis represents a novel 

intersection of computational linguistics and Islamic scholarly tradition. The finding that 
transformer-based models can perform automated analysis of Islamic jurisprudence texts 
and verify curriculum alignment opens new possibilities for quality assurance across the 
thousands of madrasahs in Indonesia, many of which have historically operated with limited 
curriculum oversight (Ismail et al., 2021). This application resonates with the established 
practice of ilmu musthalah al-hadith (the science of Hadith authentication), suggesting that deep 
learning can serve as a modern extension of traditional Islamic verification methodologies. 
However, the consistently reported limitation of NLP models in processing classical Arabic 
religious texts underscores the fundamental challenge identified by Qadir (2023): generative 
AI models trained predominantly on contemporary language corpora lack the specialized 
knowledge required for nuanced interpretation of sacred texts. 

This finding has significant implications for curriculum development practice. While 
deep learning NLP tools can assist in identifying gaps, redundancies, and misalignments in 
IRE curriculum documents at scale, a task that would be prohibitively time-consuming 
through manual review alone, the final interpretive authority must remain with qualified 
Islamic scholars (ulama). The integration of deep learning into curriculum quality assurance, 
therefore, necessitates a collaborative human-AI model that leverages computational 
efficiency while preserving scholarly integrity. This conclusion aligns with Suherman & 
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Hidayat (2023) proposed data analytics framework for PAI evaluation and extends it by 
identifying the deep learning architectures best suited for this purpose. 

 
c. Predictive Analytics and Evidence-Based Madrasah Management 

The identification of predictive analytics as a significant theme reflects the growing 
emphasis on evidence-based decision-making in educational management (Ifenthaler & Yau, 
2020). The application of deep learning predictive models in madrasah contexts addresses 
the critical need for systematic data utilization in institutions that have traditionally relied on 
experiential judgment and anecdotal evidence for curriculum decisions. The finding that 
technology-enhanced prediction improved at-risk student identification by 34% over teacher 
judgment (Maulana & Iswanto, 2022) does not diminish the value of teacher expertise but 
rather demonstrates how AI can complement it. Predictive analytics can process patterns 
across large datasets that exceed human cognitive capacity, identifying subtle indicators of 
academic difficulty that may escape even experienced educators. 

The implications for madrasah management are substantial. In the Indonesian 
context, where the Ministry of Religious Affairs oversees approximately 82,000 madrasahs 
with diverse quality levels (Wahyudi & Kurniasih, 2023), deep learning-based predictive 
systems could enable system-level monitoring of curriculum effectiveness, early 
identification of underperforming institutions, and targeted resource allocation. This 
represents a shift from reactive to proactive educational management, a transformation that 
aligns with the principles of ihsaniyah (excellence) and itqan (perfection) in Islamic 
management philosophy. However, the ethical dimensions of predictive analytics in 
educational settings, including data privacy, algorithmic bias, and the risk of self-fulfilling 
prophecies through student labeling, require careful consideration within an Islamic ethical 
framework that emphasizes husnuzhan (positive assumption) and the belief in every 
student's potential for growth (Winarso & Hadi, 2021). 

 
d. Challenges and Enabling Conditions for Implementation 

The synthesis of challenges across the reviewed literature reveals four interconnected 
barriers to the implementation of deep learning in madrasahs. First, infrastructural 
limitations, including inadequate internet connectivity, insufficient computing hardware, and 
unreliable electricity supply in many madrasah locations, constitute the most fundamental 
obstacle (Aminuddin & Ridwan, 2022; Batubara & Ariani, 2021). Second, teacher digital 
literacy remains a critical concern, as most IRE teachers have limited exposure to AI 
technologies and may harbor resistance rooted in concerns about AI's compatibility with 
Islamic educational values (Susanto & Rahma, 2022; Winarso & Hadi, 2021). Third, the 
scarcity of Arabic and Indonesian language training datasets for deep learning models 
represents a technical bottleneck, as the performance of NLP and speech recognition models 
depends heavily on the availability of large, high-quality training corpora (Cholid & Mufidah, 
2023; Ubaedullah et al., 2025). Fourth, ethical and theological considerations unique to 
Islamic education, including the permissibility of AI in interpreting sacred texts, the potential 
for algorithmic bias in representing diverse Islamic scholarly traditions, and concerns about 
replacing the sacred teacher-student bond, require ongoing deliberation within the 
framework of Islamic jurisprudential principles (maqasid al-shariah). 

Despite these challenges, the reviewed literature also identifies enabling conditions 
that suggest a viable path forward. Government investment in digital infrastructure for 
madrasahs under Indonesia's digital transformation agenda, the development of open-source 
deep learning frameworks with Arabic and Indonesian language support, the establishment 
of collaborative networks between Islamic universities and technology institutions, and the 
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formulation of ethical guidelines for AI use in religious education by authoritative Islamic 
scholarly bodies are all cited as critical enablers (Baidowi & Suharto, 2023; Kamaluddin & 
Huda, 2022; Rahmawati & Supriadi, 2023). The successful integration of deep learning into 
the IRE curriculum will ultimately require a phased approach that begins with low-
complexity applications (such as automated assessment tools) and progressively introduces 
more sophisticated technologies (such as adaptive learning systems) as institutional capacity 
develops. 

 
e. Proposed Conceptual Framework for Integration 

Based on the synthesis of findings, this study proposes a conceptual framework termed 
the Deep Learning Integration for Islamic Education (DL-IE) Framework. The DL-IE 
Framework comprises four interconnected layers: (1) the Theological Foundation Layer, 
which ensures that all deep learning applications are evaluated against maqasid al-shariah 
principles and validated by qualified Islamic scholars; (2) the Data Infrastructure Layer, 
which addresses the technical requirements of Arabic-Indonesian language datasets, 
computing resources, and data governance protocols; (3) the Application Layer, which maps 
specific deep learning technologies to the five domains of the IRE curriculum (Al-
Quran/Hadith, Aqidah/Akhlaq, Fiqh, SKI, and Arabic Language); and (4) the Capacity 
Building Layer, which encompasses teacher professional development, institutional 
readiness assessment, and stakeholder engagement strategies. This framework introduces a 
novel theoretical construct that bridges deep learning research and Islamic education, 
addressing the gap identified in the introduction regarding the lack of systematic integration 
models. 

 
Figure 4. Deep Learning Integration for Islamic Education (DL-IE) Conceptual 

Framework 

The DL-IE Framework differentiates itself from existing educational technology 
frameworks by explicitly incorporating Islamic epistemological principles as foundational 
design criteria rather than treating them as peripheral constraints. This approach ensures that 
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deep learning serves the ultimate objectives of Islamic education, the holistic development 
of human beings (insan kamil) who excel in both worldly knowledge and spiritual 
consciousness, rather than merely optimizing measurable academic outcomes. The 
framework aligns with modifications to existing theories proposed in the educational 
technology literature, specifically extending the Technology Acceptance Model (TAM) and 
the SAMR (Substitution, Augmentation, Modification, Redefinition) model to account for 
the unique value system and pedagogical philosophy of Islamic education. 
 
Conclusion 

This systematic literature review examined the application of deep learning 
technologies to enhance the effectiveness of the Islamic Religious Education curriculum in 
madrasahs, synthesizing evidence from 42 peer-reviewed articles published between 2020 
and 2025. The review identified five major application themes: adaptive and personalized 
learning, automated analysis of curriculum content, predictive analytics, intelligent 
assessment systems, and deep-learning-enhanced multimedia. The evidence demonstrates 
that deep learning holds significant promise for modernizing IRE instruction, particularly in 
personalizing learning pathways, enabling data-driven curriculum evaluation, and expanding 
the instructional resource base available to madrasah educators. 

The study's central argument that deep learning technologies, when thoughtfully 
adapted to Islamic educational frameworks, can enhance IRE curriculum effectiveness is 
supported by the reviewed evidence, albeit with important qualifications. Deep learning 
applications are most effective for the cognitive and procedural dimensions of IRE, while 
the affective and spiritual dimensions continue to require human-centered approaches. The 
proposed DL-IE Framework provides a structured pathway for integration that balances 
technological innovation with theological fidelity. The practical implications of this research 
suggest that madrasah administrators should prioritize investment in digital infrastructure 
and teacher capacity-building as prerequisites for adopting deep learning. Policymakers are 
encouraged to develop national guidelines for ethical AI use in Islamic education, fund the 
development of Arabic-Indonesian language training datasets, and establish collaborative 
networks between Islamic educational institutions and technology developers. 

This study acknowledges several limitations. As a systematic literature review, its 
findings are bounded by the quality and scope of the included primary studies. The relatively 
nascent state of deep learning research in Islamic education contexts means that much of 
the evidence is theoretical or derived from analogous applications in secular education. 
Additionally, the rapid pace of deep learning technology development may render some 
reviewed applications obsolete within a few years. Future research should prioritize empirical 
studies that implement and evaluate specific deep learning applications in real madrasah 
settings, develop and validate Arabic-Indonesian NLP models for IRE content, investigate 
student and teacher perceptions of AI integration through mixed-methods research designs, 
and conduct longitudinal studies examining the impact of deep learning-enhanced curricula 
on both academic achievement and spiritual development outcomes. Such research will be 
essential for building the evidence base needed to realize the transformative potential of deep 
learning in Islamic education while preserving the sacred values that define the madrasah 
tradition. 
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