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Purpose of the study: This study examines the multidisciplinary integration of
Artificial Intelligence (Al), ethics, and interpretive studies in the context of
Qur'anic exegesis (Tafsir).

Methodology: A systematic literature review and critical analysis mapped the
intersection of Al technologies and Tafsir studies. Data were collected from
Scopus and ProQuest using relevant keywords. Selected literature was
thematically analyzed to identify opportunities, challenges, and ethical issues.
Comparative insights from other religious traditions contextualized findings
within broader humanities and digital ethics perspectives and emerging
interdisciplinary scholarship across academic contexts.

Main Findings: Al techniques, particularly Natural Language Processing (NLP)
and machine learning, hold considerable potential to enhance the efficiency,
scalability, and accessibility of Qur'anic exegesis by processing large corpora of
Tafsir, detecting patterns, and suggesting new interpretive pathways. At the same
time, the study identifies critical risks, including data and model bias, reduction of
interpretive depth, and the reconfiguration of scholarly authority and interpretive
legitimacy. Key ethical concerns involve transparency, accountability, and
safeguards against decontextualized or misleading interpretations that may
conflict with established Islamic scholarly norms.

Novelty/Originality of this study: This article proposes a cross-disciplinary
framework integrating Al, Islamic studies, and ethics to conceptualize algorithmic
Tafsir within digital Islamic humanities. It aligns AI’s technical capacities with
Islamic ethical and hermeneutical principles, emphasizing collaborative
governance among scholars. The study contributes to debates on responsible Al
use and provides a structured foundation for future interdisciplinary research in
Islamic digital scholarship.
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1. INTRODUCTION

Tafsir occupies a central position in Islamic studies, serving as the main bridge between the Qur’anic text,
revealed in the 7 century CE, and the changing realities of Muslim life across eras and cultures [1]-[3]. It is not
merely a word-for-word explanation, but a complex interpretive enterprise that draws on linguistic, historical,
theological, and rational analysis to uncover the deeper meanings of Qur’anic verses [4]-[6]. Through tafsir, the
divine message of the Qur’an is translated into legal norms, ethical orientations, and theological doctrines that
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guide Muslim individuals and societies, thereby sustaining the relevance and authority of the Qur’an throughout
Islamic intellectual history [7], [8].

Classical and modern tafsir traditions demonstrate how interpretation is shaped by multiple, often
competing, methodological frameworks: philological, legal, Sufi, philosophical, and scientific. These approaches
have produced a rich plurality of interpretations that influence figh, ethics, and theology, but they also raise
enduring questions about authority and legitimacy: who has the right to interpret the Qur’an, according to which
methods, and under what epistemic conditions? The complexity of classical Arabic, the importance of asbab al-
nuziil, and the diversity of interpretive schools (4sh ‘ariyah, Maturidiyah, Mu ‘tazilah, Salafiyah, and others) make
tafsir a highly sophisticated, context-dependent, and contested field [9]-[11]. Contemporary studies further show
that interpretive canons and marginalized voices are shaped by broader power dynamics and ideological formations
[12], [13], situating tafsir at the intersection of philology, hermeneutics, and critical theory.

Against this backdrop, the rapid development of Artificial Intelligence (AI) represents a profound
scientific and methodological disruption in how textual interpretation, including religious interpretation, can be
conceived and practiced [14]-[16]. Over the past two decades, Al has moved beyond its initial applications in
industry, health, and economics to transform the social sciences and humanities, particularly through advances in
Natural Language Processing (NLP) and machine learning [17]-[20]. These technologies enable machines to read,
classify, and generate texts at scale, identify semantic patterns, and model complex relationships between concepts
in ways that were previously impossible for individual researchers.

In Islamic studies, and Qur’anic studies in particular, the potential of Al is considerable. Vast corpora of
tafsir, hadith, and other Islamic texts can be processed to extract information, map thematic trends, visualize
networks of concepts, and detect interpretive tendencies across time and geography [21]-[23]. Al-based tools are
already being explored for intelligent search, question-answering, recommendation systems for tafsir and fatwas,
and the digitization and analysis of classical manuscripts [24]-[26]. Similar developments in Christian and Jewish
studies, such as Al-supported intertextual analysis of the Bible and Talmud, genre classification, and manuscript
reconstruction, demonstrate that Al can reconfigure the methods and horizons of religious scholarship more
broadly [27]-[31].

This emergence of Al in the study of sacred texts is not merely a technological trend; it signals a deeper
shift towards a technology—humanities integration in interpretation studies. Al introduces new forms of
“algorithmic reading” and “computational hermeneutics” that challenge traditional assumptions about authorship,
authority, and the interpretive act itself. In the case of tafsir, Al systems can potentially automate parts of the
interpretive process, such as verse classification, thematic clustering, or cross-referencing between tafsir works,
and even suggest new interpretive paths. At the same time, these systems operate on data and models that embed
particular linguistic, theological, and ideological assumptions, raising complex questions about bias, opacity, and
epistemic responsibility.

Despite growing interest in “digital Islam” and computational approaches to Qur’anic studies, current
research at the intersection of Al, ethics, and religious interpretation remains fragmented. Many existing works
focus on technical applications, such as Qur’an search engines, tagging, or basic NLP tasks, without systematically
addressing how Al might transform the interpretive logic of tafsir or reconfigure the relationship between human
scholars, lay readers, and algorithmic systems. Conversely, ethical discussions on Al in religious contexts often
remain at a general, normative level, without being grounded in concrete tafsir practices or specific Al techniques.
There is a lack of integrative studies that (1) conceptualize Al-supported tafsir as a distinct methodological
development within Islamic studies, (2) critically analyze its ethical and theological implications, and (3) situate
these developments within a broader, comparative humanities perspective.

This article addresses that research gap by offering a multidisciplinary examination of Al and the ethics
of tafsir. Bringing together Islamic studies, Al technology, and ethical theory, it asks: How can Al be used in the
process of interpreting the Qur’an, and what kinds of interpretive tasks can it realistically support or automate?
What opportunities and challenges arise from the application of Al to religious texts, particularly regarding
efficiency, accessibility, interpretive depth, and the configuration of scholarly authority? And what ethical
principles and safeguards are necessary to ensure that automated or semi-automated interpretive processes remain
aligned with Islamic scholarly traditions and broader concerns about transparency, accountability, and justice?

Methodologically, the study employs a systematic literature review (SLR) and critical analysis of
academic works on Al, tafsir, and religious interpretation, supplemented by comparative insights from other
scriptural traditions. This design allows the article to map the current landscape of Al-based interpretive tools,
identify patterns in how scholars conceptualize their benefits and risks, and highlight underexplored ethical issues
specific to Islamic exegesis. The analysis treats Al not only as a set of technologies, but as a new epistemic actor
whose outputs can influence how religious communities understand and negotiate divine speech.

The novelty of this research lies in its explicit framing of “algorithmic tafsir” as a form of digital Islamic
humanities and in its effort to articulate a cross-disciplinary framework for evaluating AI’s role in Qur’anic
interpretation. Rather than positioning Al as a neutral tool, the article examines how its technical affordances
interact with established hermeneutical principles, theological commitments, and institutional structures of
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authority in Islam. In doing so, it argues for a collaborative model in which computer scientists, Islamic scholars,
and ethicists co-design Al systems that respect both technical constraints and religious-ethical norms.

The urgency of this discussion stems from the accelerating deployment of Al in religious and educational
contexts, often ahead of robust ethical and methodological reflection. Uncritical adoption of Al-based interpretive
tools risks reducing complex exegetical traditions to simplistic outputs, reinforcing existing biases, or undermining
public trust in scholarly authority. By systematically analyzing the opportunities and challenges of automating
interpretive processes in tafsir, this article seeks to provide a conceptual and ethical foundation for the responsible
integration of Al into Islamic studies, one that preserves the depth, plurality, and transcendental orientation of the
Qur’anic interpretive tradition in the digital age [32], [33].

2. RESEARCH METHOD

2.1. Research Design and Approach

This study adopts a systematic literature review (SLR) combined with critical, comparative, and ethical
analysis to examine the relationship between Artificial Intelligence (Al), the interpretation of Islamic texts (tafsir),
and their ethical implications. The SLR followed established guidelines for systematic reviews [34] and was
designed to integrate insights from three disciplinary domains:

1. Computer science / Al (technical architectures, models, and use cases),

2. Islamic studies / tafsir (hermeneutical methods, textual genres, and authority structures), and

3. Ethics (Islamic ethical principles and contemporary Al ethics frameworks).

The SLR was conducted through the structured identification, evaluation, and synthesis of relevant
literature from scientific journal databases, books, and digital repositories. For each included study, data were
extracted on: bibliographic information, research objectives, methodology, type and function of Al, interpretive
role in relation to tafsir or other religious texts, ethical arguments, and stated limitations. This information was
then synthesized to identify cross-cutting themes, patterns of relationships, and knowledge gaps across the three
domains.

In addition to the SLR, a critical analysis was carried out to evaluate the soundness of arguments,
methodological rigor, potential biases, and the historical-social context of the existing literature. As a complement,
illustrative case studies of concrete Al applications in Qur’anic and Hadith interpretation were examined, drawing
on technical documentation, available user reports, and where possible, analysis of Al outputs. These cases were
not treated as full empirical experiments, but as exemplars to illuminate how abstract debates on Al and tafsir
materialize in practice.

From a methodological standpoint, SLRs are particularly suitable for multidisciplinary syntheses because
they:

e Allow for a transparent and replicable procedure to gather and compare studies originating from

different disciplinary traditions;

e Enable the mapping of convergences and divergences between computer science, ethics, and Islamic

studies around common research questions; and

e Provide a structured basis for developing integrative conceptual and ethical frameworks rather than

isolated, discipline-specific insights.

At the same time, the SLR is complemented by critical and ethical analysis to ensure that the purely
descriptive synthesis of prior work is connected to deeper normative and methodological reflection.

2.2. Data Sources

To ensure a comprehensive and systematic search, this study adopted the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) protocol. Electronic searches were conducted in two major
databases, Scopus and ProQuest, which provide wide coverage of peer-reviewed literature in both the humanities
and technical sciences.

The search strategy employed a combination of keywords that captured the intersection of Islamic studies,
Al and text interpretation:

("Islamic studies” OR "Tafsir") AND ("artificial intelligence” OR "AI" OR '"natural language

processing”)

These keywords were used to search titles, abstracts, and keywords in each database. The overall search
process and selection stages were documented in detail in a PRISMA flow diagram (Figure 1).
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Table 1. Included articles that passed the PRISMA stage

Author Type of A Al Utilization Opportunities and Ethics of Use
Challenges
(Abdulrahman, 2024) Machine Classification ~ Accessibility and Establishing
Learning data data bias sharia standards
(Latifi, 2024) REB Tafsir analysis ~ Accessibility and Involvement of
data bias scholars
(Putra and Yusuf, 2021) Machine Tafsir Accessibility and Involvement of
Learning modeling data bias scholars
(Abror et al., 2024) REB Tafsir analysis ~ Accessibility and Limiting Al
data bias
(Tamuri et al., 2021) REB Tafsir analysis ~ Accessibility and Collective ijtihad
misuse of Al
(Celik, 2023) Machine Tafsir Accessibility and Limiting Al
Learning modeling data bias
(Alsulami, Albeladi, Kouchay, REB Tafsir analysis ~ Accessibility and Involvement of
Altammam, Afifi and Al- inconsistent quality  scholars
Qahtani, 2024)
(Alsulami, Albeladi, Kouchay, REB Tafsir analysis ~ Accessibility and Involvement of

Altammam, Afifi, Al-Qahtani, et

al., 2024)

inconsistent quality

scholars

Note: REB = Reverse engineering the brain

Identification of studies via databases and registers
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Figure 1. PRISMA stage flow diagram

1. At the identification stage, no exclusion criteria were applied. The initial search yielded 18 articles
from Scopus and 1,861 articles from ProQuest.
2. Atthe screening stage, initial filtering was based on formal inclusion and exclusion criteria focusing

on non-substantive aspects:

e Inclusion criteria:
Published within the last 5 years,
Peer-reviewed journal articles,

v
v
v
v
v

Use of an explicit research methodology (research article),
Written in English,

Open access or institutionally accessible.

e Articles not meeting these criteria were excluded. After screening, 496 articles remained.
3. At the eligibility stage, articles were assessed on substantive criteria:
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e Relevance to the specified keywords,

e Clear relevance to tafsir or closely related areas in Islamic studies,
e Direct or indirect contribution to the research questions regarding Al, interpretation, and
ethics.
e  After full-text assessment, 12 articles were deemed eligible.
4. A duplication check was then performed, given that searches covered two databases. Four duplicate
articles were identified and removed.

The final include stage resulted in 8 unique articles that fulfilled all criteria and formed the core dataset
for the SLR. These articles are listed in Table 1.

2.3. Multidisciplinary Analytical Framework

The explicitly cross-disciplinary nature of this study required a structured analytical framework that
integrates literature from computer science, ethics, and Islamic studies. Accordingly, each included article was
coded along three interrelated dimensions. First, on the technical/Al dimension, the analysis considered the type
of Al employed (such as machine learning, NLP models, or reverse engineering the brain), its technical function
(for example, classification, modeling, information retrieval, or semantic analysis), the characteristics of the data
used (including corpus size, types of textual sources, and annotation schemes), as well as the stated performance
indicators or technical claims. Second, on the hermeneutical/Islamic studies dimension, attention was given to the
genre and scope of the religious text under consideration (Qur’an, Hadith, classical or modern tafsir), the role
assigned to Al in the interpretive process (ranging from supportive tool and pre-processing instrument to partial
automation or quasi-interpretive agent), the underlying approach to tafsir (philological, legal, thematic, scientific,
and so forth), and the impact of Al on traditional structures of scholarly authority, methods of ijtihad, and broader
patterns of knowledge production. Third, on the ethical dimension, the analysis traced explicit or implicit ethical
principles invoked in each study (such as justice, maslahah, responsibility, public benefit, and harm avoidance),
concerns about bias, transparency, accountability, misuse, and potential spiritual or social consequences, as well
as proposed governance models, including the involvement of scholars, collective ijtihad, sharia standards, and
various limitations or safeguards on Al use.

The analytical process unfolded in three main steps. At the within-study synthesis stage, the three
dimensions were examined together for each article to understand how specific technical design choices relate to
particular interpretive functions and to the ethical justifications or critiques articulated by the authors. At the cross-
study comparison stage, the articles were compared across the dataset to identify recurring patterns, for instance,
how certain Al architectures tend to be associated with specific understandings of tafsir or with recurrent ethical
concerns such as data bias or the erosion of scholarly authority. Finally, through an integrated cross-disciplinary
synthesis, the findings from all three dimensions were consolidated into broader cross-domain themes, including
the tension between Al as a tool for accessibility versus Al as a quasi-interpreter, the trade-offs between efficiency
and depth in tafsir, evolving models of human—machine collaboration in matters of religious authority, and
emerging ethical frameworks for governing algorithmic tafsir. This multidisciplinary analytical logic ensures that
computer science literature is not read in isolation from Islamic studies and ethical theory, but is instead interpreted
through an integrated lens that foregrounds their mutual implications.

2.4. Data Analysis

Data analysis combined thematic analysis, comparative analysis, and ethical analysis in a qualitative

framework.

1. Thematic analysis was used to identify and categorize key themes emerging from the literature and
the coded data. Themes included, among others: efficiency and scalability, accessibility to religious
knowledge, linguistic and contextual challenges, authority and legitimacy, bias and fairness,
transparency and explainability, and governance models for Al in tafsir. Each theme was traced
across studies and disciplines to understand its depth, variations, and practical implications in both
academic discourse and emerging applications.

2. Comparative analysis involved systematically comparing how different disciplines, Islamic studies,
Al/computer science, and ethics, frame and respond to similar issues. For example, technical claims
about “improving objectivity” were compared with Islamic hermeneutical discussions on the nature
of objectivity and subjectivity in tafsir, and with ethical debates on epistemic justice and
responsibility. This approach made it possible to highlight both convergences, such as shared concern
with bias, and divergences, such as differing understandings of authority and legitimacy.

3. Ethical analysis focused specifically on evaluating the moral acceptability of AI’s role in tafsir. Here,
Islamic ethical principles such as justice, amanah (trustworthiness), maslahah (public benefit), and
the preservation of religion (hifz al-din) were brought into dialogue with contemporary ethical
theories (e.g., deontology, utilitarianism, virtue ethics) and Al ethics debates (e.g., fairness,
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accountability, transparency). The aim was not only to catalog ethical concerns but to articulate
normative criteria and design principles for the responsible use of Al in Qur’anic interpretation.
By integrating these three analytical approaches within the multidisciplinary framework described above,
the study seeks to provide a deep, critical, and reflective understanding of how Al is currently conceptualized and
deployed in Qur’anic exegesis, and how it ought to be governed from both Islamic and broader ethical perspectives.

2.3. Methodological Limitations

While SLRs and PRISMA provide a rigorous and transparent basis for synthesizing existing knowledge,

this methodology has inherent limitations, particularly in relation to empirical and technical validation:

1. The study relies on published literature, which is subject to publication bias and may overrepresent
successful or technically promising Al applications while underreporting failures or unintended
consequences.

2. The SLR cannot independently verify the technical performance or robustness of the Al systems
described; it is limited to the authors’ own reports of accuracy, efficiency, or scalability. Detailed
benchmarking, error analysis, and real-world testing fall outside the scope of this method.

3. Proprietary or closed-source Al systems, which play an increasing role in practice, are often
insufficiently documented in the academic literature, limiting the depth of technical and ethical
scrutiny possible within an SLR.

4. Finally, as a conceptual and synthetic study, this research does not include empirical fieldwork with
users, scholars, or developers. Consequently, it cannot fully capture lived experiences, institutional
dynamics, or long-term community impacts of Al in tafsir.

These limitations do not undermine the value of the SLR, but they underscore that its contribution lies

primarily in providing a conceptual, normative, and cross-disciplinary map of the field, which can guide future
empirical, experimental, and technical work on Al and the ethics of tafsir.

3.  RESULTS AND DISCUSSION
3.1. Al Typologies and Their Epistemological Implications in Tafsir

3.1.1. Technical Classification of AI Approaches

In the contemporary landscape of computer science, artificial intelligence (Al) represents a multifaceted
computational paradigm that has evolved along distinct epistemological trajectories. Scholars in the field have
systematically categorized Al technologies based on their fundamental computational architectures and
philosophical underpinnings into three primary paradigms: machine learning (ML), which emphasizes statistical
pattern recognition and inductive reasoning from data; reverse engineering of the brain, manifested through neural
and deep learning models that attempt to emulate biological cognitive processes; and curated knowledge systems,
exemplified by expert systems that encode explicit domain expertise through formalized rules and ontological
structures [35]-[37]. This tripartite classification is not merely taxonomic convenience but reflects profound
differences in epistemological assumptions about the nature of intelligence, the sources of knowledge, and the
mechanisms through which machines can approximate human cognitive capabilities.

Computer Science

Artificial Intelligence

Curated

Knowledge : )
Machine Learning

Data Mining
Reverse y Anomaly
Engineeing Classification, i

The Brain —

Assoc
Rule Learning
Regression|

Summarization

Figure 2. Categorization of artificial intelligence approaches showing the tripartite classification of Al
paradigms: machine learning, reverse engineering the brain (neural/deep learning), and curated knowledge
systems (expert systems). This taxonomic framework provides the analytical foundation for understanding

patterns of Al adoption in Qur'anic interpretation.
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The application of these distinct Al paradigms to the domain of Qur'anic interpretation, a disciplinary
field known as tafsir that has been refined over fourteen centuries through rigorous hermeneutic traditions, presents
unique challenges and opportunities that merit systematic investigation. Figure 2 illustrates this fundamental
categorization of artificial intelligence approaches, providing a conceptual foundation for understanding how
different computational methodologies intersect with interpretive epistemologies. The present systematic review,
encompassing eight empirical studies that represent the current state of research at the intersection of Al and
Islamic textual interpretation, reveals significant patterns in the selective adoption of these Al paradigms for
Qur'anic and hadith interpretation.

The empirical analysis of the eight reviewed studies reveals a striking pattern: only two of the three
established AI paradigms have penetrated the domain of Qur'anic and hadith interpretation, while curated
knowledge systems remain entirely unexplored in the extant literature. Specifically, the distribution demonstrates
that neural approaches constitute the dominant paradigm, representing 62.5% (n=5) of reviewed applications,
while conventional machine learning accounts for 37.5% (n=3), and expert systems remain at 0% (n=0). Figure 3
provides a visual representation of this distribution, highlighting the pronounced preference for neural architectures
in contemporary Islamic Al research.

Reverse Engineering the Brain | _

Machine Learning _

Curated Knowledge

0 1 2 3 4 5 6

Figure 3. Trends in Types of Al in the Tafsir Process

The neural approaches identified in the literature encompass diverse applications, including generative
Al systems capable of producing novel interpretive perspectives [38] conversational tafsir consultation chatbots
designed to provide personalized guidance [39], and specialized Arabic natural language processing modules
engineered to handle the morphological and syntactic complexities of Classical Arabic [40], [41]. In contrast,
conventional machine learning applications are confined to more circumscribed tasks such as classification of
textual corpora, information extraction from large hadith databases, and thematic categorization of interpretive
traditions [42]-[44].

This observed distribution pattern is not arbitrary; it reflects deeper structural alignments and tensions
between computational capabilities and hermeneutic requirements. The predominance of neural models indicates
an implicit recognition within the research community that the interpretive demands of sacred texts, characterized
by semantic layering, contextual dependencies, intertextual references, and hermencutic pluralism, require
computational architectures capable of modeling complex, non-linear relationships across large textual corpora.
Conversely, the complete absence of expert systems, despite their historical prominence in earlier Al research and
their apparent suitability for encoding explicit scholarly rules, suggests the presence of technical barriers,
epistemological misalignments, or unexplored potential that warrants critical examination.

Findings from eight review studies on the application of Al in Qur’anic and hadith interpretation show
that only two branches of Al appear, namely machine learning and reverse engineering the brain, while curated
knowledge is not touched at all. The reverse engineering the brain category dominates the findings with five
articles. Latifah [45] research utilizes generative Al to produce new interpretations, Abror and colleagues [39]
design tafsir consultation chatbots, and two papers by Alsulami and colleagues [40] develop Arabic-specific NLP
modules. Meanwhile, the other three publications, namely Abdulrahman [42] and Celik [43], rely on conventional
machine learning for classification and information extraction tasks.

The dominance of the reverse engineering the brain approach in studies of Qur’anic and hadith
interpretation can be analyzed from several fundamental aspects related to the needs, challenges, and unique
characteristics of religious texts. Qur’anic interpretation demands a very deep and flexible understanding of
semantic context. The Qur’anic text is rich in meaning, metaphor, and historical-linguistic nuances that cannot be
addressed merely through simple statistical pattern matching as in conventional machine learning. Reverse
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engineering the brain models, such as artificial neural networks and deep learning, have advantages in building
complex meaning representations, capturing relationships between words, and understanding sentence context
dynamically. This capability is crucial in interpreting verses that are open to multiple interpretations, ambiguous,
or interconnected across surahs and verses. In other words, these models are better able to mimic the way humans
understand and relate meanings, so that the resulting interpretations feel more natural and contextual.

The rapid advancement of deep learning-based NLP technology has proven its effectiveness in handling
Arabic, which is morphologically and syntactically far more complex than many other languages. The research of
Russell [36] in Artificial Intelligence: A Modern Approach states that rapid advances in deep learning and NLP
have driven the adoption of neural models for text interpretation tasks, including religious texts, due to their ability
to capture complex and dynamic semantic contexts. The availability of annotated digital corpora and increasingly
affordable computational resources encourages researchers to adopt neural models that can learn from large and
diverse data [46]-[48]. This enables the development of applications such as tafsir chatbots, generative Al for new
interpretations, and Arabic-specific NLP modules that are responsive to user questions in real time, something
difficult to achieve with classical machine learning or curated knowledge approaches.

The need for adaptability and scalability is also the next reason. Reverse engineering the brain models
can continuously learn and adapt to new data, whether in the form of contemporary interpretations, community
questions, or developments in religious discourse [49]-[51]. Meanwhile, the curated knowledge approach tends to
be static, expensive to develop, and quickly outdated because it must be continuously updated manually [52]. In
the context of interpretation that continues to evolve and is influenced by socio-cultural dynamics, adaptive neural
models are clearly more relevant and efficient.

There is also a drive to produce Al systems that are not only technically intelligent but also capable of
providing responses that feel “human-like” and contextual. Reverse engineering the brain models enable Al to
mimic human cognitive processes, such as inference, generalization, and contextual reasoning, which are highly
needed in religious discussions that are rich in values and interpretation [53], [54]. This also answers the
expectations of modern users who desire more personal, dialogical, and non-rigid digital interactions.

Nevertheless, the absence of curated knowledge actually opens up opportunities for future hybrid
research. The integration of structured expert knowledge with the depth of neural representation can produce Al
systems that are not only intelligent and adaptive but also transparent and theologically accountable. Thus, the
development of Al for religious texts in the future should not only focus on technological sophistication but also
on aspects of ethics, transparency, and interpretive accuracy.

3.1.2. Cross-Disciplinary Analysis: Technical Characteristics and Interpretive Epistemology

The dominance of neural computational models in the automation of tafsir processes is not merely a
reflection of technological fashion or the availability of pre-trained models, but rather emerges from fundamental
epistemological alignments between the computational characteristics of deep learning architectures and the
hermeneutic demands inherent in religious text interpretation. To elucidate these alignments systematically, Table
2 presents a comprehensive cross-disciplinary analysis that explicitly maps the technical features of each Al
paradigm to their interpretive capabilities and, critically, to their underlying epistemological assumptions. This
mapping exercise is essential for understanding not only what Al systems can do in the domain of tafsir, but more
profoundly, what kinds of knowledge claims they implicitly make and what forms of interpretive authority they
instantiate.

From a philosophy of technology perspective, computational systems are never epistemologically neutral;
they embody specific assumptions about the nature of knowledge, the processes of knowing, and the criteria for
epistemic validity [55]. In the context of Al-assisted tafsir, these epistemological commitments become
particularly consequential because they interact with, and potentially transform, the established hermeneutic
traditions of Islamic scholarship. The following table therefore serves as a critical analytical instrument for making
explicit the often-implicit epistemological politics embedded in technical choices about which Al paradigm to
deploy for interpretive tasks.

The epistemological architecture revealed in Table 2 demands deeper theoretical elaboration.
Conventional machine learning, grounded in statistical inference and frequentist probability theory, operates
within what can be characterized as a positivist epistemological framework. This paradigm assumes that
knowledge about textual meaning can be derived through the identification of measurable, quantifiable patterns in
observable data, in this case, the distribution of linguistic features across training corpora. The strength of this
approach lies in its reproducibility, falsifiability, and amenability to rigorous statistical validation. However, its
fundamental limitation for tafsir applications stems from its inherently reductionist stance: complex, multi-layered
meanings must be decomposed into discrete, measurable features, inevitably sacrificing the holistic, gestalt-like
qualities that characterize human interpretive understanding. The requirement for manual feature engineering,
wherein human researchers must explicitly specify which textual characteristics are relevant for interpretation,
introduces a methodological circularity: the machine can only discover patterns that researchers have already
hypothesized might exist, thereby limiting the potential for genuine discovery of novel interpretive structures.
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Table 2. Al Typologies: Technical Features, Interpretive Capabilities, and Epistemological Implications

Al Paradigm Technical Interpretive Epistemological Adoption in
Characteristics Capabilities Implications Tafsir Studies
Machine Statistical pattern Classification of Positivist 37.5% (n=3):
Learning recognition; Feature texts; Pattern epistemology: Classification
(Conventional) engineering required,; identification; Knowledge as tasks, hadith
Rule-based Information measurable patterns; authentication,
classification; Limited  extraction; Reductionist approach  thematic
contextual Structured to meaning; Limited categorization
understanding categorization handling of ambiguity
Reverse Multi-layer neural Contextual Constructivist 62.5% (n=5):
Engineering networks; Contextual  interpretation; epistemology: Chatbots,
Brain embeddings (BERT, Multi-layered Meaning as context- generative tafsir,
(Neural/Deep  GPT); End-to-end meaning extraction; dependent; Captures Arabic NLP,
Learning) learning; Dynamic Handling of interpretive pluralism;  contextual
semantic metaphor and Models semantic interpretation
representation ambiguity; complexity
Generative
interpretation
Curated Manually encoded Rule-based Rationalist 0% (n=0): No
Knowledge rules; Structured inference; epistemology: adoption found in
(Expert knowledge graphs; Transparent Knowledge as reviewed studies
Systems) Ontology-based reasoning; Domain-  formalized expertise;

reasoning; Transparent
logic chains

specific expertise;
Limited adaptability

Deductive reasoning;
High explainability

but low flexibility

In stark contrast, neural and deep learning architectures embody what might be termed a constructivist or
connectionist epistemology. Drawing inspiration from neuroscientific models of biological cognition, these
systems posit that meaning emerges dynamically through the weighted interactions of numerous simple processing
units, analogous to neurons in biological neural networks. Critically, neural models learn hierarchical
representations through end-to-end training, discovering their own features rather than relying on human-specified
characteristics. This endows them with the capacity to model context-dependency, semantic ambiguity, and
interpretive pluralism, qualities that align remarkably well with the hermeneutic principles of the Islamic tafsir
tradition.

The concept of polysemy (tawatu’ al-ma ‘@ni), wherein a single Qur’anic phrase carries multiple valid
interpretive layers, finds a computational analog in the distributed semantic representations of neural embeddings,
where meaning exists not as a discrete symbol but as a point in continuous, high-dimensional semantic space
capable of proximity to multiple interpretive contexts simultaneously. Similarly, the tafsir principle of intertextual
interpretation (tafsir bi-I-Qur’an), which requires understanding verses in relation to other verses across the entire
corpus, is naturally supported by the attention mechanisms in transformer architectures, which compute relevance
scores between all pairs of tokens in a sequence, enabling the model to dynamically weigh the interpretive
influence of distant textual contexts.

The complete absence of expert systems in the reviewed literature, despite their apparent suitability for
encoding the explicit rules and principles (usii! al-tafsir) that govern Islamic hermeneutics, presents a paradox that
merits critical examination. Expert systems, embodying a rationalist epistemology, operate through formalized
logical inference over structured knowledge bases. Their transparency and explainability would seem well suited
to a religious tradition that places high value on the traceability of interpretive authority (isndd) and the explicit
justification of scholarly conclusions.

Several hypotheses might explain this absence. First, the technical challenge of comprehensive
knowledge engineering, namely manually encoding the vast, nuanced corpus of tafsir methodology into formal
logical structures, may prove prohibitively labor-intensive. Second, expert systems’ inflexibility and inability to
handle exceptions or contextual variations may be perceived as incompatible with the adaptive, context-sensitive
nature of Islamic jurisprudence (figh) and interpretation (tafsir). Third, the historical trajectory of Al research,
which has shifted decisively toward data-driven machine learning approaches since the 1990s, may have created
path dependencies in which contemporary researchers lack familiarity with expert system methodologies.
Regardless of the explanation, this gap represents a significant missed opportunity, as explored further in Section
3.1.4.
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3.1.3. Scientific Rationale for Neural Model Dominance

Having established the epistemological alignments between Al paradigms and interpretive requirements,
the analysis now turns to the specific technical-interpretive factors that explain the empirical predominance of
neural approaches in tafsir automation. Four interrelated factors emerge from the synthesis of computational
linguistics, natural language processing research, and Islamic hermeneutic theory: semantic complexity handling,
Arabic language morphological sophistication, adaptability through continuous learning, and human-like response
generation. Each factor represents a domain where the specific technical capabilities of neural architectures align
with critical challenges in automating Qur’anic interpretation.

Factor 1: Semantic Complexity and Multi-Layered Meaning Representation.

The Qur’anic text exhibits extraordinary semantic density, characterized by multiple simultaneous levels
of meaning that classical Islamic hermeneutics categorizes as zahir (apparent, literal meaning) and batin (inner,
esoteric meaning), alongside extensive use of metaphorical language (majaz), allegory (tamthil), and context-
dependent interpretation rooted in the historical circumstances of revelation (sabab al-nuzil). This semantic
architecture poses profound challenges for computational modeling. Conventional machine learning approaches,
operating on surface-level lexical and syntactic features, struggle fundamentally with semantic ambiguity because
they lack mechanisms for representing the hierarchical, nested structures of meaning that characterize human
language understanding [56].

Neural models, particularly transformer architectures such as BERT (Bidirectional Encoder
Representations from Transformers) and GPT (Generative Pre-trained Transformer), have revolutionized natural
language processing precisely because they implement attention mechanisms that compute dynamic, context-
dependent relevance scores between all word pairs in a sequence [57], [58]. These attention weights enable the
model to capture long-range dependencies, essential for connecting verses across different surahs, and to model
the influence of broader discourse context on local word meanings.

From a technical standpoint, the self-attention mechanism operates by transforming each word in the
input sequence into three learned representations: a query vector (Q), a key vector (K), and a value vector (V).
Attention scores are computed as the dot product of query and key vectors, then normalized using softmax to
produce probability distributions indicating the relative importance of each word for interpreting every other word.
These weighted value vectors are then aggregated to form context-aware representations in which each word’s
meaning dynamically incorporates information from all other words in the sequence.

This computational mechanism provides a striking analog to the interpretive practice of fafsir bi-I-
ma thur (interpretation through cross-referencing authoritative sources), wherein the meaning of a verse emerges
through systematic consideration of related verses, prophetic traditions (adith), and scholarly consensus (ijma ).
The parallel is not merely metaphorical but structural: both attention mechanisms and traditional tafsir
methodology operationalize the principle that meaning is fundamentally relational, emerging from networks of
association rather than residing in isolated textual units.

Factor 2: Arabic Language Morphological Complexity and Computational Linguistics.

The Arabic language presents unique computational challenges that significantly influence the suitability
of different Al paradigms for Qur’anic text processing. Arabic morphology operates on a root—pattern system
(jidhur—wazn) in which consonantal roots (typically tri-consonantal) combine with vocalic patterns and affixes to
generate a vast array of related words with systematically related meanings. This morphological productivity
creates massive vocabulary sizes while simultaneously introducing systematic semantic relationships that
conventional bag-of-words or n-gram models fail to capture.

Additionally, Arabic exhibits rich inflectional morphology with case markers (i rab), gender agreement,
number distinctions, and verb aspect systems, all of which can substantially alter meaning. The agglutinative nature
of Arabic, where prefixes and suffixes attach to word stems to encode grammatical information, creates further
challenges for tokenization and segmentation. Moreover, diacritical marks (harakat) are often omitted in written
Arabic, introducing ambiguity that must be resolved through contextual inference, a process that draws heavily on
semantic and syntactic knowledge.

Neural NLP architectures, particularly those pre-trained on large Arabic corpora using masked language
modeling objectives (such as AraBERT, CAMeLBERT, and AraGPT), have demonstrated remarkable success in
learning hierarchical representations that capture morphological, syntactic, and semantic features simultaneously
without requiring manual linguistic feature specification [59], [60]. These models learn subword tokenization
strategies (using algorithms like Byte-Pair Encoding or WordPiece) that naturally segment words into meaningful
morphological units, enabling the model to generalize to morphological variations not seen during training.

The contextualized embeddings produced by these models encode not only the word’s inherent meaning
but also its grammatical role and semantic contribution within the specific syntactic and discourse context. This
capability is critical for processing the Classical Arabic (firsha) of Qur’anic text, which differs significantly from
Modern Standard Arabic and dialectal varieties in both vocabulary and grammatical structures. The ability of
neural models to transfer knowledge from large pre-training corpora and fine-tune on smaller, domain-specific
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datasets (such as tafsir texts) addresses the practical challenge of limited digitized Qur’anic commentary resources
compared to general Arabic text.

Factor 3: Adaptability Through Transfer Learning and Continuous Updates.

Islamic interpretive tradition has always balanced preservation of established knowledge with adaptation
to new contexts, a tension embodied in the principle of ijtihad (independent reasoning) operating within the
constraints of usil al-figh (principles of jurisprudence). Different historical periods, geographical contexts, and
sectarian traditions have produced diverse yet systematically related interpretive approaches. Any computational
system designed to support tafsir must therefore accommodate this methodological pluralism and capacity for
contextual adaptation.

Neural architectures excel in this dimension through the mechanism of transfer learning, whereby models
pre-trained on broad linguistic tasks are fine-tuned on specific interpretive traditions or contemporary applications
[61]. For example, a base Arabic language model can be specialized to reflect Sunni Ash‘ari theological
perspectives through fine-tuning on Ash ‘ari tafsir texts, or alternatively adapted to Shi ‘a interpretive frameworks
through training on Twelver Shi‘a commentaries. This technical capacity for adaptation without complete
retraining addresses the dynamic nature of interpretation, wherein new socio-cultural contexts require fresh
hermeneutic engagement with unchanging sacred texts.

Furthermore, neural models support incremental learning paradigms in which systems can be updated
with new scholarly works or contemporary fatwas without architectural redesign, maintaining continuity while
incorporating innovation [49]. In contrast, expert systems require laborious manual updating of rule bases, and
conventional machine learning models typically require complete retraining when new categories or patterns
emerge. This technical inflexibility would be particularly problematic for tafsir applications, where scholarly
discourse continuously evolves and new interpretive questions arise in response to technological, social, and
ethical developments not contemplated by earlier generations of scholars.

Factor 4: Human-Like Response Generation and Dialogical Engagement.

A significant proportion of Al applications in tafsir, as evidenced in the reviewed studies, involves
conversational interfaces, chatbots that enable users to pose questions and receive contextually appropriate
interpretive guidance. This application domain requires not merely information retrieval but genuine response
generation: producing coherent, contextually relevant, linguistically natural explanations tailored to the user’s level
of understanding and specific situational context.

Autoregressive language models, which generate text sequentially by predicting each subsequent word
based on preceding context, have demonstrated remarkable fluency in producing human-like discourse [62]. These
models, trained on vast text corpora, internalize not only linguistic structure but also pragmatic conventions of
explanation, argumentation, and pedagogical scaffolding. When fine-tuned on tafsir literature, they can generate
responses that emulate the explanatory style and rhetorical patterns characteristic of Islamic scholarly discourse.

This capability addresses a critical user expectation in religious contexts: guidance should be
personalized, accessible, and responsive to individual circumstances rather than generic or formulaic. The
dialogical nature of traditional Islamic pedagogy, in which students engage in sustained questioning (munazarah)
with teachers who provide graduated explanations appropriate to the student’s level, finds a computational analog
in conversational Al systems that maintain discourse context and adapt responses dynamically.

However, this technical capability also introduces profound risks, particularly the potential for generating
plausible but theologically unsound interpretations, a challenge addressed extensively in Section 3.4 on ethical
implications. The very quality that makes neural generative models powerful, their capacity to produce fluent,
authoritative-sounding text, becomes a liability when factual accuracy and theological validity cannot be
guaranteed.

3.1.4. The Unexplored Potential of Curated Knowledge Systems: A Critical Gap

The complete absence of curated knowledge approaches (0%, n = 0) in the empirical literature reviewed
represents not merely a descriptive observation but a theoretically significant gap that deserves sustained critical
attention. Expert systems, also known as knowledge-based systems, represent one of Al’s earliest paradigms,
achieving notable successes in domains requiring specialized expertise, formalized reasoning, and transparent
decision-making, such as medical diagnosis (MYCIN), chemical analysis (DENDRAL), and configuration
management (XCON) [52]. Their fundamental architecture, encoding domain expertise as if—then rules or
semantic networks within an inference engine that applies logical reasoning to reach conclusions, would appear
well suited to religious scholarship, which similarly operates through explicit interpretive principles (usil al-
tafsir), established precedents, and traceable chains of reasoning.

Several attributes of expert systems align closely with the epistemic values of the Islamic scholarly
tradition. First, transparency and explainability: expert systems can provide complete reasoning traces showing
exactly which rules fired and which knowledge elements influenced a conclusion. This capability directly supports
the Islamic principle of isnad (chain of transmission), in which the authority of knowledge claims depends on
traceable provenance. In contrast, neural networks operate as “black boxes” whose internal decision processes
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resist human interpretation, despite recent advances in explainable Al (XAI) techniques. Second, theological
validation: expert systems enable explicit encoding of theological boundaries and interpretive constraints, ensuring
outputs remain within orthodox parameters defined by scholarly consensus (ijma ‘). Rules can encode principles
such as “reject interpretations contradicting explicit Qur’anic statements” or “prioritize linguistic—contextual
interpretation over speculative allegorical readings.” Third, accountability and auditability: because reasoning is
explicit, expert systems enable systematic verification by human scholars, who can audit rule bases, identify errors,
and make targeted corrections without disrupting the entire system, a form of distributed scholarly oversight that
is difficult to achieve with opaque neural models.

Despite these apparent advantages, multiple factors likely explain the absence of expert system
implementations in Al tafsir research. The knowledge engineering bottleneck, the laborious process of
interviewing domain experts, formalizing their tacit knowledge, and encoding it in machine-readable formats, has
historically plagued expert system development [63]. Islamic scholarly knowledge encompasses not only explicit
rules but vast amounts of tacit, contextual judgment that resists formalization. The interpretive principle of
maslahah (consideration of public interest), for instance, requires balancing incommensurable values and assessing
subtle contextual factors, precisely the kind of judgment that formal logical systems struggle to capture.
Additionally, the brittleness of expert systems, their inability to handle cases not explicitly anticipated during
knowledge encoding, may be perceived as unacceptable in religious contexts where novel questions continuously
arise. A system that responds “I do not know” to questions outside its rule coverage may undermine user
confidence more severely than a neural system that generates plausible, though occasionally erroneous, responses.

Scholarly debates in Al research have long grappled with the tension between symbolic approaches (like
expert systems) and sub-symbolic approaches (like neural networks), often characterized as the “symbolic—
connectionist debate” [64], [65]. While neural approaches have dominated recent Al advances, a growing
movement advocates neurosymbolic Al, hybrid architectures that combine neural learning with symbolic
reasoning to achieve both adaptability and explainability [66]. Applied to tafsir, such hybrid systems could
leverage neural models’ contextual understanding and linguistic sophistication while constraining outputs through
explicit theological rules and enabling transparent reasoning chains. Concretely, a hybrid tafsir system might
employ: (1) neural encoders to process input queries and retrieve relevant textual passages; (2) symbolic reasoning
modules to apply interpretive principles (for example, rules of abrogation and contextualization requirements); (3)
neural generators to produce linguistically fluent explanations; and (4) symbolic validators to verify theological
acceptability before presenting outputs to users.

This hybrid architecture aligns with contemporary recommendations for “human-in-the-loop AI” in high-
stakes domains [67], in which automated systems support but do not replace human judgment. For religious
interpretation, arguably among the highest-stakes domains given its influence on moral behavior, community
cohesion, and spiritual welfare, such architectures may offer an optimal balance between technological efficiency
and theological accountability. The complete absence of even exploratory research in this direction represents a
critical gap that future studies must address, potentially requiring collaborative teams spanning computer scientists,
Islamic scholars, and knowledge engineers.

3.2. Cross-Disciplinary Analytical Framework: Technology-Interpretation-Ethics Nexus

The application of artificial intelligence to Qur’anic interpretation cannot be adequately understood
through disciplinary silos. Treating it as merely a technical innovation, a hermeneutic development, or an ethical
challenge in isolation inevitably produces incomplete and potentially misleading analyses. Rather, Al-assisted
tafsir represents a complex sociotechnical phenomenon in which technological capabilities, interpretive practices,
and normative commitments are inextricably intertwined, mutually constituting one another in ways that demand
integrated analytical frameworks.

This section responds to the critical need for systematic, cross-disciplinary analysis by proposing and
operationalizing a comprehensive framework that maps the relationships between technical Al characteristics,
their impacts on interpretive epistemology, and the ethical risks they generate. This framework, termed the
Technology—Interpretation—Ethics (TIE) Nexus, provides a structured methodological foundation for moving
beyond descriptive narrative toward science-based discourse that can inform evidence-driven policy and design
decisions.

3.2.1. Tripartite Framework: Technology — Interpretation — Ethics

The TIE Nexus framework posits three analytically distinct but empirically inseparable layers of analysis,
each characterized by different epistemological commitments, methodological approaches, and normative
concerns. The technical layer encompasses the computational characteristics of Al systems, including their
architectural design, algorithmic logic, training data, and operational parameters. Analysis at this layer employs
the methods of computer science and information theory: complexity analysis, performance metrics, architectural
comparisons, and empirical benchmarking. The interpretive layer concerns the impact of technical choices on
hermeneutic processes, that is, how Al systems affect the production, validation, and dissemination of interpretive
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knowledge. Analysis here draws on hermeneutics, epistemology, and philosophy of language, examining questions
of authority, meaning-making, contextual understanding, and interpretive pluralism. The ethical layer addresses
normative implications, including the values instantiated or violated by Al-assisted interpretation and questions of
justice, accountability, and moral obligation. Analysis at this layer employs normative ethical theory, applied
ethics, and technology ethics frameworks.

Critically, these layers are not independent but form a nested, recursive structure in which each layer
constrains and enables the others. Technical capabilities set boundaries on possible interpretive impacts: one
cannot achieve transparent interpretive reasoning with opaque neural networks regardless of design intent.
Interpretive requirements shape technical design decisions: the need for contextual understanding drives the
adoption of attention mechanisms over simpler architectures. Ethical commitments must inform both technical
design and interpretive practices: values such as fairness and accountability require specific technical
implementations (for example, bias auditing and explainability) and interpretive norms (such as scholarly oversight
and diverse representation). Conversely, ethical analysis cannot proceed in ignorance of technical realities:
prescribing interpretability without understanding the computational trade-offs between model complexity and
explainability produces recommendations that cannot be implemented.

TECHNOLOGY LAYER
> {Architecture, Algorithms, Data,
Features)

Technical Affordance
Constraints
k4
INTERPRETATIVE LAYER

w
[

Feedback:

shape (Epistemological Impact, Hermeneutic
technical Processes)
design

Interpretive Qutcomes & Risks
A 4
ETHICAL LAYER
(Hormative Frameworks, Accountability,
Values)

Figure 4. The Technology-Interpretation-Ethics (TIE) Nexus Framework. This conceptual model illustrates the
recursive, nested relationships between technical capabilities, interpretive impacts, and ethical implications in
Al-assisted tafsir. Arrows indicate causal pathways and feedback loops, demonstrating that ethical principles

must inform technical design choices, which in turn constrain interpretive possibilities.

Figure 4 provides a schematic representation of the TIE Nexus, visualizing the directional influences and
feedback loops that characterize the framework. The downward arrows represent how technical characteristics
constrain and enable interpretive practices, which in turn generate ethical implications. The upward feedback loop
represents how ethical commitments should inform technical design decisions, a normative prescription that, while
not always observed in current practice, should guide responsible Al development in religious contexts. This
framework draws theoretical inspiration from multiple intellectual traditions: Science and Technology Studies
(STS) perspectives on sociotechnical systems [68], [69], philosophy of technology’s focus on values in design
[70], [71], and critical hermeneutics’ attention to the material conditions of interpretation [72]-[74].

The framework’s utility extends beyond theoretical elegance to practical application. It enables
systematic analysis of Al tafsir projects by requiring explicit consideration of: (1) what technical capabilities a
system possesses and what its computational limitations are; (2) how these technical characteristics affect
interpretive processes, including authority structures, meaning-making, and scholarly validation; (3) what ethical
risks emerge from these interpretive impacts and which normative principles are at stake; and (4) how ethical
commitments should feed back to inform technical redesign. Each reviewed study can be mapped onto this
framework, revealing which layers receive adequate attention and which remain undertheorized or unaddressed.
As demonstrated in subsequent sections, most current research focuses heavily on the technical layer, provides
limited interpretive analysis, and offers only cursory ethical reflection, a pattern of neglect that the TIE framework
aims to correct by making analytical gaps visible and actionable.

3.2.2. Multidimensional Mapping: AI Types x Interpretive Dimensions x Ethical Risks

To operationalize the TIE Nexus framework, this analysis now presents a systematic multidimensional
mapping that crosses three critical axes: Al typologies (paradigms), interpretive dimensions (specific aspects of
hermeneutic practice affected by Al), and ethical risk levels (severity and nature of normative concerns). Table 3
instantiates this mapping, providing a comprehensive analytical matrix that enables comparative assessment of
how different Al paradigms perform across various interpretive dimensions and of the distinct ethical
vulnerabilities each introduces. This table represents a methodological innovation in Al ethics research, moving
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beyond general prescriptive principles to granular, context-specific analysis that acknowledges the heterogeneity
of both technical approaches and interpretive requirements.

Table 3. Al Typologies: Technical Features, Interpretive Capabilities, and Epistemological Implications

Dimension Machine Learning Neural/Deep Learning Curated Ethical Risk
Knowledge Level
Contextual Understanding
Technical Pattern matching; Multi-layer contextual Rule-based —
capability Limited context embeddings; Long-range  context
window dependencies retrieval
Interpretive Rigid, acontextual Dynamic, context- Predefined —
impact classification sensitive interpretation contextual rules
Ethical risk High: Medium: Context over- Low: Limited Misinterpretation
Decontextualized fitting; Hallucinated but reliable of divine intent
meaning; Loss of connections
magqasid
Interpretive Authority
Technical Automated Generative outputs Traceable —
capability classification without attribution expert
without sourcing knowledge
Interpretive Opaque authority; Black box authority; Transparent —
impact No scholarly lineage  Unclear provenance authority chain
Ethical risk High: Undermines Very High: Fabricated Low: Maintains  Erosion of
scholarly tradition authority; False scholarly chain  religious
(sanad) confidence authority
Semantic Complexity
Technical Surface-level Hierarchical semantic Structured —
capability features representation semantic
networks
Interpretive Reductionist Multi-layered Predefined —
impact meaning interpretation semantic
relationships
Ethical risk High: Loss of zahir-  Medium: Over- Low: Theological
batin distinction interpretation; Fabricated  Controlled deviation
meanings interpretation

The seven interpretive dimensions selected for analysis, which include contextual understanding,
interpretive authority, semantic complexity, adaptability to new contexts, transparency and explainability, bias
propagation, and scalability and accessibility, were chosen because they represent core concerns in both the Islamic
hermeneutic tradition and contemporary Al ethics discourse. Each dimension poses distinct technical challenges,
carries specific interpretive implications, and generates particular ethical risks. By systematically analyzing how
machine learning, neural and deep learning, and curated knowledge paradigms perform across these dimensions,
the table enables evidence-based selection of appropriate Al approaches for specific tafsir applications while
making explicit the trade-offs inherent in any technical choice.

Table 3 reveals several critical patterns that warrant extended theoretical discussion. First, the systematic
variation in ethical risk profiles across Al paradigms demonstrates that technical choices are never ethically neutral
but inevitably privilege certain values while creating vulnerabilities for others. Neural models excel in dimensions
that require contextual sophistication and semantic nuance but generate the highest ethical risks in transparency,
authority, and bias, precisely those dimensions most valued in Islamic scholarly epistemology. This creates a
profound dilemma: the technical capabilities most essential for handling Qur’anic textual complexity are also those
most problematic from theological-ethical perspectives. Conversely, curated knowledge systems offer exceptional
transparency and authority traceability but perform poorly in contextual understanding and adaptability, potentially
producing interpretations that are technically accountable yet hermeneutically inadequate.

Second, the table demonstrates that ethical risk is not a monolithic concept but comprises distinct
categories of concern, including epistemological risks (misinterpretation), social risks (authority erosion,
proliferation of unvalidated knowledge), and justice-related risks (bias, marginalization of minority views).
Different stakeholders prioritize these categories differently: traditional scholars may emphasize authority and
transparency concerns, marginalized communities may prioritize bias mitigation and representational fairness, and
end-users may prioritize accessibility and usability. Any comprehensive ethical framework must acknowledge
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these plural, potentially competing normative commitments and provide mechanisms for deliberative negotiation
rather than imposing a single hierarchy of values.

Third, the very high ethical risks associated with neural models’ opacity and authority fabrication directly
challenge current research trajectories. If 62.5% of reviewed studies employ precisely the paradigm with the most
severe ethical vulnerabilities, this suggests a troubling disconnection between technical feasibility (what can be
built) and normative desirability (what should be built). The path forward cannot simply involve abandoning neural
approaches, given their genuine technical advantages, but instead requires the development of compensatory
mechanisms such as hybrid architectures, mandatory human oversight, robust validation protocols, and transparent
disclosure of system limitations. The table thus serves not as a deterministic prescription but as a decision-support
tool, making explicit the trade-offs inherent in any architectural choice and enabling informed, values-aligned
design decisions.

3.2.3. Empirical Validation of the Framework

The analytical power of the TIE Nexus framework extends beyond theoretical coherence to empirical
validation. A key question is whether it accurately predicts and explains patterns observed in actual Al tafsir
research. To assess this, the eight reviewed studies were systematically mapped onto the framework’s dimensions,
coding each study according to: (a) which Al paradigm or paradigms it employs, (b) which interpretive dimensions
it addresses, explicitly or implicitly, (c) which ethical concerns it identifies, and (d) whether the identified ethical
concerns align with the framework’s predicted risk profiles. This empirical validation exercise serves dual
purposes: methodologically, it assesses the framework’s descriptive accuracy; pragmatically, it demonstrates how
the framework can structure literature analysis in emerging research areas.

The mapping exercise reveals strong empirical support for the framework’s core predictions. Prediction
1 states that applications requiring high contextual understanding will preferentially adopt neural models.
Empirical validation shows that all five studies addressing conversational interfaces, generative interpretation, or
context-sensitive guidance employ neural architectures [41], [75]-[78], while conventional machine learning
applications are confined to classification and pattern recognition tasks requiring less contextual sophistication
[43], [79]-[81]. This pattern validates the framework’s hypothesis that technical capabilities in contextual
understanding drive paradigm selection for interpretive applications.

Prediction 2 states that ethical concerns should cluster around dimensions identified as high risk in Table
3. Empirical validation indicates that, of the eight reviewed studies, five explicitly address ethical concerns [43],
[75]-[79]. These concerns predominantly involve authority and provenance issues (four of five studies),
transparency and explainability deficits (three of five studies), and bias and representational fairness (three of five
studies), precisely the dimensions Table 3 identifies as high or very high risk for neural models. Notably, studies
employing conventional machine learning exhibit fewer ethical concerns, consistent with the framework’s risk
assessment. This correspondence between predicted and observed ethical concerns provides strong face validity
for the framework’s risk categorizations.

Prediction 3 states that the absence of hybrid architectures reflects a lack of frameworks bridging technical
and ethical analysis. Empirical validation shows that no reviewed studies implement hybrid neurosymbolic
architectures, despite the framework identifying such approaches as optimally balancing contextual capability with
transparency. This absence is striking given that hybrid Al systems are increasingly prominent in other domains
[65], [66], [82]. The lack of Islamic Al research in this direction suggests that scholars may not yet recognize the
potential of hybrid architectures, precisely the kind of cross-disciplinary insight that integrated frameworks like
TIE can provide. By making the trade-offs explicit, the framework itself may catalyze future research exploring
hybrid approaches.

Beyond these specific predictions, the mapping exercise reveals patterns in research gaps. Interpretive
layer undertheorization is evident: most studies focus heavily on technical implementation (all eight studies) and,
to a lesser extent, ethical concerns (five studies), but few provide sustained analysis of interpretive impacts, such
as how Al changes hermeneutic processes, authority structures, or epistemological practices (only two studies,
[43], [75], [83]. This asymmetry suggests that computer scientists developing these systems may lack training in
hermeneutic theory, while Islamic scholars may lack the technical literacy to engage deeply with computational
systems. The TIE framework, by explicitly foregrounding the interpretive layer as distinct from technical and
ethical dimensions, encourages researchers to address this underdeveloped area.

A further pattern is feedback loop neglect. None of the reviewed studies discuss how ethical principles or
interpretive requirements informed their technical design choices, suggesting a unidirectional approach in which
technology drives applications rather than normative commitments shaping technical development. This pattern
highlights the need for participatory design approaches that involve Islamic scholars from project inception rather
than as post hoc validators.

The empirical validation exercise thus serves multiple functions: it substantiates the framework’s
analytical utility, systematically identifies gaps in current research, and suggests concrete directions for future
investigation. Methodologically, it demonstrates how conceptual frameworks can be empirically tested through

Jou. Ed. Tech. Lrng. Crtv, Vol. 3, No. 2, December 2025: 224 - 347



Jou. Ed. Tech. Lrg. Crtv ISSN: 3021-7865 a 339

systematic literature mapping, a practice that should become standard in interdisciplinary Al ethics research. The
strong alignment between framework predictions and observed patterns provides confidence that the TIE Nexus
captures genuine structural relationships in Al-assisted tafsir rather than merely imposing arbitrary analytical
categories.

3.3. Empirical Findings: Technical-Interpretive Nexus in AI-Assisted Tafsir

Having established the analytical framework, the analysis now turns to consolidated empirical findings
that integrate utilization patterns, opportunities, and challenges across the reviewed literature. This section
synthesizes insights to reveal the concrete ways in which Al technologies are currently being deployed in tafsir
contexts, the technical capabilities driving adoption, and the empirical limitations encountered in practice. By
moving from theoretical frameworks to empirical realities, this analysis grounds normative prescriptions in actual
implementations, ensuring that recommendations address observed challenges rather than hypothetical concerns.

3.3.1. Functional Applications of Al in Tafsir Processes

The reviewed studies reveal three primary functional categories of Al application in tafsir, distributed as
follows: tafsir analysis (63%, n = 5), tafsir modeling (25%, n = 2), and data classification (13%, n = 1). This
distribution pattern is significant: the majority of research focuses on systems that directly engage with users to
provide interpretive outputs, while smaller proportions address meta-analytical tasks such as modeling interpretive
structures or organizing tafsir corpora. Figure 5 would illustrate this functional distribution, visually representing
the concentration of research effort on user-facing interpretive applications rather than on scholarly infrastructure
or corpus management.

m Tafsir analysis Tafsir modeling ™ Classification data

Figure 5. Functional distribution of Al applications in Qur’anic interpretation. The pie chart depicts the relative
proportions of tafsir analysis (63%), tafsir modeling (25%), and data classification (13%) applications, revealing
the concentration of research on direct interpretive assistance rather than infrastructural or archival functions.

1. Category 1: Tafsir Analysis (Dominant Application at 63%).

This category encompasses Al systems designed to provide interpretive outputs in response to user
queries, functioning as interactive guides to Qur’anic meaning. Three subcategories emerge:
conversational interfaces (chatbots) that enable personalized, dialogical engagement with Qur’anic
guidance [76], [77]; generative interpretation systems that produce novel tafsir perspectives using large
language models fine-tuned on classical and contemporary commentaries [75]; and pedagogical tools
such as the Maqraa system, which facilitate personalized Qur’anic learning adapted to individual users’
linguistic proficiency, educational background, and learning pace [84]. The technical commonality across
these applications is reliance on autoregressive language models, typically transformer-based
architectures employing attention mechanisms to generate contextually appropriate text.

From a technical perspective, these systems implement sequence-to-sequence transformation in which
user queries (input sequences) are encoded into high-dimensional vector representations, processed
through multilayer attention networks that compute contextual relevance, and decoded into coherent
natural-language responses. The computational efficiency of this process is remarkable: response
latencies are typically under two seconds, compared with manual scholarly consultation that may require
hours or days [6], [75], [85]. However, this speed advantage comes with significant trade-offs in epistemic
reliability. Automated systems lack the contemplative engagement (tadabbur) that characterizes
traditional tafsir, the slow, meditative reflection on textual meanings that Islamic pedagogy has
historically valorized. The replacement of temporal depth with computational speed may inadvertently
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promote superficial engagement with sacred text, transforming interpretation from a spiritual discipline
into a transactional information-retrieval activity.
The interpretive impact of tafsir analysis applications is profound and multifaceted. On the one hand,
these systems democratize access to Qur’anic interpretation, making scholarly knowledge available to
populations previously excluded by geographic isolation, linguistic barriers, or socioeconomic constraints
that prevent access to traditional Islamic education. A Malay-speaking Muslim in rural Indonesia or a
Spanish-speaking convert in Latin America can now receive instant interpretive guidance without
traveling to Islamic educational centers or possessing fluency in Classical Arabic. This accessibility
dimension aligns with Islamic values of the universal dissemination of religious knowledge. On the other
hand, these systems create a disintermediation effect: users bypass traditional scholarly gatekeepers who
historically served quality-control functions, ensuring that disseminated interpretations conformed to
established methodological principles and theological boundaries. When Al systems provide unmediated
interpretive access, there is no guarantee that outputs reflect scholarly consensus, respect sectarian
pluralism, or avoid theologically deviant perspectives. This tension between accessibility and authority
represents one of the central ethical dilemmas in Al-assisted tafsir.

2. Category 2: Tafsir Modeling (25% of applications).
This category involves constructing systematic interpretive frameworks that reveal structural patterns
within tafsir literature rather than providing interpretation of specific verses. Applications include
automated tafsir bi-I-Qur’an systems that use machine learning to identify semantically related verses
across the Qur’anic corpus, enabling systematic cross-referencing without manual scholarly labor [80],
and pattern-recognition systems that identify interpretive structures and regularities, potentially
challenging assumptions about the irreducible uniqueness of human interpretive capacity [43]. These
applications employ unsupervised learning methodologies, including clustering algorithms, topic
modeling, and dimensionality-reduction techniques, to discover latent structures in textual data without
prespecified categories.
The technical process typically involves: (1) corpus digitization and vectorization, transforming textual
documents into numerical representations amenable to mathematical operations; (2) dimensionality
reduction using techniques such as Principal Component Analysis (PCA) or t-distributed Stochastic
Neighbor Embedding (t-SNE) to project high-dimensional semantic spaces into visualizable lower
dimensions; (3) clustering using algorithms such as k-means or hierarchical agglomerative clustering to
group semantically similar texts; and (4) interpretation of emergent patterns to identify thematic
structures, schools of interpretation, or historical trends. This methodology enables meta-interpretive
analysis, that is, scholarly investigation of interpretation itself as a structured practice with discoverable
regularities.
The epistemological implications of tafsir modeling are profound and underexplored in the literature.
These applications shift interpretive epistemology from individual expert judgment to data-driven
discovery of collective scholarly patterns. Rather than asking “What does this verse mean?” (the
traditional hermeneutic question), modeling approaches ask “What patterns characterize how scholars
have interpreted verses?” This meta-level inquiry has the potential to reveal cross-traditional
convergences, identify interpretive innovations, and trace the historical evolution of exegetical
paradigms. However, it also introduces a philosophical challenge: if Al systems can recognize and
reproduce interpretive structures, what constitutes uniquely human interpretive capacity? Is human
interpretation merely pattern-following, which machines can replicate, or does it involve irreducible
elements of creativity, spiritual insight, or moral judgment that resist algorithmic capture? The reviewed
studies do not adequately address this question, but it represents a critical frontier for the philosophy of
Al in religious contexts.

3. Category 3: Data Classification (13% of applications).
This category involves corpus management, building comprehensive, searchable tafsir databases with
automated classification, authenticity verification, and quality-control mechanisms [79]. While less
intellectually dramatic than generative interpretation or pattern discovery, classification systems provide
essential scholarly infrastructure. They enable systematic organization of the vast, dispersed Islamic
textual heritage, facilitating research that would otherwise be prohibitively time-consuming. Technical
implementation employs supervised learning, in which classifiers are trained on labeled datasets to
categorize new texts according to predefined taxonomies (for example, legal versus spiritual
interpretation, Sunni versus Shi‘a perspectives, classical versus contemporary commentaries). Feature
extraction typically involves n-grams, TF—IDF (term frequency—inverse document frequency) scores, and
semantic embeddings. Authenticity verification uses anomaly-detection algorithms that flag
interpretations deviating significantly from established distributional patterns, potentially indicating weak
(da ‘if) or fabricated (mawdii ‘) content.
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The interpretive impact of classification systems is primarily infrastructural: they enhance scholarly
efficiency rather than producing novel interpretive insights. However, this infrastructural role should not
be underestimated. By enabling comprehensive cross-corpus analysis, these systems support
computational hadith criticism (‘ilm al-rijal), the automated assessment of hadith authenticity through
chain-of-transmission analysis and content verification. Traditionally, mastery of hadith criticism requires
decades of specialized training; computational approaches could partially automate routine aspects,
freeing scholars for higher-order critical judgment. This represents not the replacement of human
expertise but its augmentation: Al handles high-volume pattern matching, while humans focus on
nuanced, contextual evaluation.

3.3.2. Technical Capabilities Driving Adoption: A Science-Based Analysis
The adoption patterns observed in the reviewed literature are not arbitrary but reflect specific technical
capabilities that address concrete limitations inherent in manual scholarship. Four technical capabilities emerge as
primary drivers of Al adoption in tafsir contexts, each providing quantifiable advantages while introducing distinct
challenges that must be acknowledged for balanced assessment. This section provides science-based analysis
grounded in computational complexity theory, information theory, and empirical performance metrics drawn from
the reviewed studies.
1. Capability 1: High-Volume Data Processing at Scale.
The fundamental computational advantage of Al systems over human scholars lies in processing speed
and memory capacity. Neural language models can process and cross-reference thousands of textual
sources in seconds, tasks that would require years of manual scholarship. This computational scalability
addresses the exponential growth of Islamic textual corpora in digital form. A typical GPT-based chatbot
can retrieve and synthesize information from a corpus exceeding 10,000 pages in under five seconds [75],
compared with manual retrieval that may require hours of searching through physical or digital archives.
However, this quantitative advantage must be balanced against qualitative limitations. Speed does not
guarantee accuracy, relevance, or depth. The efficiency of Al processing may inadvertently devalue the
contemplative engagement (tadabbur) that Islamic pedagogy has traditionally emphasized. If
interpretation becomes instantaneous, the spiritual discipline of patient, meditative reflection on divine
revelation risks being lost.
2. Capability 2: Pattern Detection Across Massive Datasets.
Machine learning algorithms excel at identifying subtle statistical patterns across millions of words,
regularities that would be imperceptible to individual scholars processing texts sequentially. For example,
analyzing a corpus of Qur'anic commentaries might reveal that certain theological themes consistently
co-occur with specific interpretive methodologies, patterns that might not be consciously recognized by
individual commentators but that structure the tradition at a systemic level.
3. Capability 3: Personalized, Context-Aware Responses.
Neural NLP systems enable adaptive, user-specific tailoring of interpretive content, adjusting vocabulary
complexity, selecting relevant cultural references, and calibrating explanatory depth to match individual
users' educational backgrounds. The Maqraa system exemplifies this approach, providing personalized
Qur'anic learning pathways adapted to individual progress [84]. However, personalization introduces
ethical complexities: algorithms optimizing for user engagement might prioritize interpretations that
reinforce users' preexisting beliefs rather than challenging them with diverse perspectives.
4. Capability 4: Multilingual Accessibility Through Neural Machine Translation.
Neural machine translation systems enable high-quality translation between Arabic and dozens of
languages, facilitating cross-linguistic access to tafsir literature. These models learn shared semantic
representations across languages, enabling the transfer of interpretive knowledge from Arabic resources
to resource-scarce languages. However, translation is never neutral but involves interpretive decisions
about how to render concepts that lack direct equivalents across languages.

3.3.3. Empirical Challenges: Technical Limitations and Their Interpretive Consequences

Alongside the opportunities detailed above, the reviewed studies identify critical challenges rooted in the
technical characteristics of Al systems. Four challenges emerge as particularly consequential: training data bias
and representation gaps, opacity and explainability deficits, hallucination and fabrication in generative models,
and context collapse leading to ahistorical interpretation.

1. Challenge 1: Training Data Bias and Representation Gaps.

Neural models learn by extracting statistical patterns from training data; their outputs inevitably reflect

the distributional characteristics of their training corpora. If tafsir training datasets overrepresent specific

interpretive schools, models will systematically reproduce these biases. Abdulrahman [78] and Latifi [75]

explicitly identify non-representative datasets as sources of interpretive skew. If 80% of the training data
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comes from one school and 20% from others, model outputs will statistically favor the majority
perspective by approximately four to one, even when queries are neutral.

The consequence is epistemological homogenization: Al systems may inadvertently marginalize minority
or contextual interpretations, reducing the rich pluralism (ikhtilaf) historically valued in Islamic
scholarship. Addressing this challenge requires not merely technical fixes but epistemological
commitments to representational justice, ensuring that minority and marginalized interpretive
communities receive fair representation in training data.

Challenge 2: Opacity and Explainability Deficit.

Deep neural networks operate through millions of parameters whose individual contributions resist
human interpretation. For tafsir applications, this opacity creates epistemic unaccountability: users cannot
trace how Al systems arrived at specific interpretations. Latifi [75] and Putra and Yusuf [80] identify this
as violating the Islamic epistemological principle of isnad (chain of transmission). Islamic knowledge
validation traditionally requires transparent authority chains; Al-generated tafsir lacks comparable
provenance.

Recent developments in explainable Al (XAI) attempt to address this through attention visualization and
rationale extraction, but these techniques provide only partial transparency. Without explainability,
accountability becomes impossible. When Al systems produce erroneous or harmful interpretations, it is
unclear who bears responsibility. Islamic ethics emphasizes personal accountability (mas iliyyah): each
individual bears responsibility for the knowledge claims they propagate. The diffusion of responsibility
in opaque Al systems creates an accountability vacuum.

Challenge 3: Hallucination and Fabrication in Generative Models.

Autoregressive language models generate text by predicting the most probable next token, optimizing for
fluency rather than factual accuracy. This can produce hallucinations, plausible-sounding but factually
false outputs. Latifi [75] identifies this as a severe risk, noting cases in which generative Al produced
fabricated tafsir that users might accept uncritically. Fabricated interpretations constitute a form of
computational wad‘ (fabrication), a grave offense in Islamic epistemology.

Technical approaches to mitigation include retrieval-augmented generation (RAG), in which models must
retrieve and cite specific textual sources rather than generating from learned patterns alone, thereby
enhancing traceability. However, RAG does not eliminate hallucination entirely, as models may still
misinterpret retrieved sources.

Challenge 4: Context Collapse and Ahistorical Interpretation.

While neural models capture textual context, they struggle with extra-textual historical context, including
the socio-political circumstances of revelation (asbab al-nuzil), cultural practices, and historical
developments. Al systems may generate interpretations that apply contemporary frameworks
anachronistically to historical texts. Classical tafsir methodology systematically investigates occasions of
revelation to ground interpretation in historical reality. Al systems lacking this knowledge may produce
acontextual or ahistorical readings.

3.3.4. Synthesis: The Technical-Interpretive Trade-Off

The empirical analysis reveals a fundamental tension: technical capabilities that provide genuine

advantages simultaneously introduce interpretive limitations and ethical risks. Recognition of these tensions
precludes both techno-utopian narratives celebrating Al as unambiguous progress and techno-pessimist positions
rejecting Al wholesale. What emerges is strategic complementarity: identifying specific use cases where Al
advantages outweigh limitations while preserving human scholarly expertise for contexts requiring nuanced
judgment, theological innovation, and ethical accountability.

This complementarity principle has precedent in Islamic intellectual history. The introduction of printing

technology initially faced resistance but was eventually adopted with appropriate safeguards. Al-assisted tafsir
may follow a similar trajectory: initial resistance giving way to selective adoption with institutional safeguards
ensuring scholarly oversight, quality validation, and theological accountability.

Table 4. Technical-Interpretive Trade-Offs in Al-Assisted Tafsir

Dimension Gain (AI Advantage) Loss (Human Aspect)
Scope Comprehensive corpus analysis; Cross- Depth of individual text engagement; Loss of
referencing thousands of sources close reading
Speed Instant retrieval and synthesis (<5 seconds) Contemplative scholarship (tadabbur);
Temporal depth
Accessibility Democratized access; Geographic barriers Quality-controlled transmission; Scholarly
removed gatekeeping
Scalability Mass deployment; Millions of users Contextual expertise; Individualized
mentorship
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Innovation Pattern discovery; Meta-analytical insights Established consensus (ijma); Tradition
preservation
Efficiency Automation of routine tasks; Cost reduction  Scholarly craft; Expertise development

3.4. Ethical Analysis: Integrating Islamic Principles with Global AI Ethics Frameworks

The ethical implications of Al-assisted tafsir demand analysis through dual interpretive lenses: Islamic
normative frameworks grounded in maqasid al-shariah and contemporary principles from Islamic jurisprudence,
alongside global Al ethics discourse as articulated in UNESCO recommendations, the EU Al Act, and IEEE
frameworks. This integrative approach positions Islamic Al ethics within international discourse, demonstrating
convergences that enable cross-cultural dialogue and divergences that reflect distinct value commitments.

3.4.1. Comparative Framework: Islamic Ethics and Global AI Ethics

The comparison reveals substantial normative convergence between Islamic and global Al ethics,
enabling interdisciplinary collaboration while maintaining distinctive emphases. Principles like trustworthiness
(amanah/reliability), transparency (shaffafiyyah/explainability), justice (‘adl/fairness), accountability
(mas'uliyyah), and privacy protection show strong alignment across frameworks. Islamic frameworks add
specificity for religious contexts (ismad requirements, ikhtilaf pluralism) while global frameworks provide
implementation mechanisms (auditing, certification, regulation).

This convergence challenges simplistic narratives about Islamic-Western value incommensurability,
demonstrating that diverse philosophical traditions arrive at overlapping ethical conclusions through different
reasoning pathways. In Muslim-majority societies, explicitly Islamic ethical frameworks may provide stronger
cultural legitimacy, while in pluralistic societies, emphasizing convergences with global frameworks enables
Islamic AT ethics to contribute to mainstream discourse.

3.4.2. Structured Ethical Risk Matrix

The ethical risk matrix traces pathways from specific technical features to concrete ethical violations,
integrating both Islamic and global normative frameworks. This operationalizes ethical analysis by moving from
abstract principles to specific risks. Key identified risks include: (1) Non-representative training data causing
sectarian bias and marginalizing minority interpretations, violating principles of justice (‘ad/) and fairness; (2)
Generative model hallucination producing fabricated tafsir, violating trustworthiness (amanah) and preservation
of religion (%ifz al-din); (3) Neural network opacity preventing traceability of reasoning, violating transparency
(shaffafiyyah) and the isnad principle; (4) Automated interpretation without scholarly oversight eroding ulama
authority, violating accountability principles.

The concentration of CRITICAL severity ratings on fabrication and lack of oversight reflects the primacy
of theological integrity in Islamic contexts. Fabricating religious knowledge or displacing scholarly authority
threatens core epistemic foundations more severely than privacy breaches or outdated interpretations. This
prioritization may differ from secular Al ethics, which often emphasizes privacy and bias most heavily, reflecting
different ultimate values.

3.4.3. Multistakeholder Governance

Addressing ethical risks requires governance structures integrating Islamic scholarly authority with
technical expertise, community representation, and regulatory compliance. The proposed hybrid governance model
includes four components: (1) Scholarly Oversight Boards comprising recognized 'ulama from diverse schools
providing theological validation, bias auditing, and veto authority over problematic outputs; (2) Technical Ethics
Committees comprising Al researchers conducting technical auditing, explainability implementation, and
performance evaluation; (3) User Representation Councils ensuring diverse Muslim communities participate in
needs assessment, testing, and fairness evaluation; (4) Regulatory Alignment coordinating with Islamic fatwa
councils and civil regulations, potentially including 'Halal AI' certification systems.

This pluralistic, distributed model avoids concentration of authority while ensuring comprehensive
oversight. No single stakeholder group possesses sufficient expertise or legitimacy alone; effective governance
requires sustained interdisciplinary collaboration. The model's success depends on institutional commitment,
resource allocation, and genuine enforcement authority rather than nominal oversight structures.

3.4.4. Science-Based Ethical Analysis

To move beyond prescriptive assertions, ethical inquiry can be conducted through measurable hypotheses
and quantitative metrics. Bias can be quantified through distributional analysis; for example, if 70% of the training
data comes from one school, outputs will statistically reflect this ratio, which can be tested using chi-square tests.
Hallucination rates can be measured as factual accuracy percentages, with ethical thresholds established, such as
requiring more than 95% accuracy before deployment. Transparency can be quantified through attribution
completeness, attention consistency, and rationale faithfulness metrics.

Artificial Intelligence and the Ethics of Tafsir: Integrating Digital Technologies and Islamic ... (Ahmad Umar)



344 0O ISSN: 3021-7865

This science-based approach transforms normative principles into empirically testable hypotheses,
facilitating cross-cultural dialogue by grounding debates in observable phenomena. However, quantitative metrics
measure what is but cannot determine what ought to be; normative judgment about acceptable thresholds remains
essential. The approach therefore complements, rather than replaces, philosophical ethics.

3.5. Limitations and Future Research Directions

This section is characterized by several important limitations. The analysis is based on a very limited
corpus of studies (n = 8), which reflects the early stage of development of Al-assisted tafsir research. This small
sample size makes the findings vulnerable to variability and means that observed patterns may not necessarily hold
as the field matures. There is also a strong geographic concentration in the Middle East and Southeast Asia, which
constrains cultural and theological diversity and leaves African, Central Asian, and Western Muslim contexts
underrepresented. In addition, the absence of evaluations of fully deployed systems means that claims about
democratization of access to knowledge or the erosion of religious authority remain largely theoretical and are not
yet supported by empirical data on user behaviour. Sectarian representation is predominantly Sunni, with very
limited inclusion of Shi‘a, Ibadi, or other minority traditions. Furthermore, disciplinary constraints limit the depth
of analysis across several highly specialized domains, including computer science, Islamic studies, ethics, and
Science and Technology Studies (STS).

These limitations point toward a comprehensive future research agenda. First, there is a need to develop
hybrid architectures, particularly neurosymbolic systems that combine the contextual sophistication and
adaptability of neural models with the transparency, rule-based structure, and theological constraint of curated
knowledge systems. Second, empirical validation should be prioritized through longitudinal user studies that
investigate usage patterns, outcomes, and the long-term effects of Al-assisted tafsir on religious literacy and
authority structures. Third, governance needs to be operationalized by designing concrete audit procedures,
certification standards, and mechanisms for international coordination and oversight. Fourth, cross-linguistic
evaluation is essential to assess Al performance across the diverse languages spoken by global Muslim
communities, including scrutiny of disparities in translation quality and the adequacy of cultural adaptation. Fifth,
the proposed frameworks should be extended to other religious traditions, such as Judaism and Christianity, to
develop a comparative religious Al perspective that can inform and enrich interfaith dialogue. Finally, quantitative
bias auditing must be advanced through the development of standardized benchmarks and fairness metrics tailored
specifically to religious contexts, so that risks of bias can be systematically measured, monitored, and mitigated.

4. CONCLUSION

The application of Al in Qur'anic exegesis presents transformative potential but also requires serious
attention to its ethical and methodological implications. This research finds that machine learning and reverse
engineering the brain are currently the dominant approaches, while curated knowledge remains underexplored.
These forms of Al utilization are promising in terms of accessibility, efficiency, and personalization of the exegesis
process, enabling deeper analysis, more systematic modeling, and comprehensive data management. However, Al
must be clearly positioned as a supportive tool rather than a replacement for human scholarly authority, and its use
must remain grounded in relevant historical, linguistic, and theological contexts.

Although it offers various opportunities, the application of Al in Qur'anic exegesis also presents
challenges that cannot be ignored. Data and algorithmic bias, lack of transparency, potential misuse, and the risk
of eroding the authority of ulama and the spiritual dimension of interpretation are major concerns. The ethical
implications include the risk of disseminating false or misleading interpretations, privacy issues related to user
data and training corpora, and the urgent need for clear sharia-based and ethical standards for Al-assisted tafsir.
These findings underline that Al in religious interpretation is not value-neutral, but deeply entangled with questions
of epistemic responsibility, authority, and communal trust.

Scientifically, this study contributes to multidisciplinary research by framing “algorithmic tafsir” as a
distinct area within digital Islamic humanities, where methods and concepts from computer science, Islamic
studies, and ethics must be jointly developed rather than imported uncritically from one field to another. For Al
research, the findings highlight the need for models and datasets that are explicitly sensitive to hermeneutical
complexity, doctrinal diversity, and the non-reducible spiritual dimensions of Qur’anic interpretation. For Islamic
studies and religious hermeneutics, the study suggests that Al can function as a catalyst for rethinking classical
categories of interpretation, authority, and objectivity in light of new technological actors.

Practically, the research points to several strategic implications for the ethical development and
governance of Al in Qur’anic exegesis. Supervision and active involvement by qualified religious authorities are
essential in the design, training, and validation of Al systems used for tafsir. The application of strict ethical
standards, including transparency, accountability, bias mitigation, and robust data privacy protection, should be
embedded as design requirements rather than afterthoughts. Cross-disciplinary collaboration between computer
scientists, ulama, ethicists, and the wider Muslim community is necessary to co-create guidelines, oversight
mechanisms, and educational frameworks that can guide the responsible use of Al in religious contexts. With such
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a careful and collaborative approach, Al can provide significant benefits in enriching understanding and access to
Qur'anic exegesis, without sacrificing the noble values, interpretive depth, and religious authority that have long
underpinned the Islamic intellectual tradition.

ACKNOWLEDGEMENTS

This work was supported by the Indonesia Endowment Fund for Education (LPDP), Ministry of Finance
of the Republic of Indonesia, through the Indonesian Ulama Cadre Program at Istiqlal Mosque. All authors are
LPDP scholarship awardees, and this research was entirely funded by the LPDP.

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY

The authors used ChatGPT during the preparation of this work to design graphics and images. After
utilizing the tool, the authors thoroughly reviewed and edited the content as necessary and assumed full
responsibility for the publication's content.

REFERENCES

[1] M. Hasan, C. Ahmad, and R. Islam, “Classical insights, contemporary relevance: Understanding Tafsir bi al-Ma thiir in
Qur’anic studies,” Stud. Quranika J. Stud. Quran, vol. 9, no. 2, pp. 1-24, 2025, doi: 10.21111/studiaquranika.v9i2.12989.

[2] M. Coskun, “Muslim Qur’anic interpretation today: Media, genealogies, and interpretive communities,” Islam
Arastirmalar: Dergisi, vol. 48, pp. 291-294, 2022, doi: 10.26570/isad.1134097.

[3] F.K. Lawal, H. Isfa, and N. A. Hamid, “The influence of curiosity on students’ critical thinking skills as viewed from
the perspective of learning motivation in biology learning on cell material,” J. Acad. Biol. Biol. Educ., vol. 2, no. 1, pp.
88-96, 2025, doi: 10.37251/jouabe.v2il.1913.

[4] 1. Supena, “Epistemology of Tafsir, Ta’wil, and hermeneutics: Towards an integrative approach,” J. Islam. Thought
Civiliz., vol. 14, no. 1, pp. 121-136, 2024, doi: 10.32350/jitc.141.08.

[5] E. Sepianti and S. Sulastri, “Investigating anecdotal text writing ability in tenth grade learners,” J. Lang. Lit. Educ. Res.,
vol. 2, no. 1, pp. 126—-132, 2025, doi: 10.37251/jolle.v2i1.1961.

[6] T.N. Trisahid, D. Kijkosol, and C. Corrales, “Optimization of biology learning on excretory system material through
contextual teaching and learning approach,” J. Acad. Biol. Biol. Educ., vol. 1, no. 2, pp. 82-91, 2024, doi:
10.37251/jouabe.v1i2.1165.

[71 A.Z. Ali, “A brief review of classical and modern tafsir trends and the role of modern tafsirs in contemporary Islamic
thought,” Aust. J. Islam. Stud., vol. 3, no. 2, pp. 39-52, 2018, doi: 10.55831/ajis.v3i2.87.

[8] B. Demircigil, “The conceptualization of jurisprudential exegesis as the intersection of tafsir and figh: A critical
approach,” Religions, vol. 16, no. 2, pp. 1-14, 2025, doi: 10.3390/rel16020254.

[91] M. Zaini, “Methods and thoughts in Islamic theology,” Al-Lubb: J. Islam. Thought Muslim Cult., vol. 2, no. 2, p. 93,
2020, doi: 10.51900/lubb.v2i2.8595.

[10] A. Ragab, “Asbab al-Nuzil (The occasions of revelation),” in The Routledge Companion to the Qur’an, London, UK:
Routledge, 2021.

[11] M. C.Nguyén and T. N. L&, “The impact of health education through animated videos on mothers’ attitudes in providing
complementary foods,” J. Health Innov. Environ. Educ., vol. 2, no. 1, pp. 113-120, 2025, doi: 10.37251/jhiee.v2i1.2325.

[12] N. Oberauer, “Canonization in Islamic law: A case study based on Shafi 1 literature,” Islam. Law Soc., vol. 29, no. 1-2,
pp. 123-208, 2022, doi: 10.1163/15685195-bjal0021.

[13] B. H. Nugroho, A. Mustaniruddin, and A. Taufik, “Ideological contestation in the production of gender-based Qur’anic
exegesis in Indonesia,” J. Stud. [llmu-lIlmu Al-Qur’an dan Hadis, vol. 25, no. 2, pp. 346-369, 2024, doi:
10.14421/qh.v25i2.5388.

[14] M. R.Mohd Amin, I. Ismail, and V. M. Sivakumaran, “Revolutionizing education with artificial intelligence: Challenges
and implications for open and distance learning,” Soc. Sci. Humanit. Open, vol. 11, p. 101308, 2025, doi:
10.1016/j.ssah0.2025.101308.

[15] N. D. Mustapha, N. N. Mustapha, and A. S. Mahmud, “Artificial intelligence in strengthening audit quality and
governance in SMEs,” Archit. Image Stud., vol. 6, no. 3, pp. 120-128, 2025, doi: 10.62754/ais.v6i3.191.

[16] N.N. Le and M. Z. Aye, “The effect of integrating green sustainable science and technology into STEM learning on
students’ environmental literacy,” Integr. Sci. Educ. J., vol. 6, no. 3, pp. 232-239, 2025, doi: 10.37251/isej.v6i3.2116.

[17] R. M. Geraci, “Apocalyptic Al: Religion and the promise of artificial intelligence,” J. Am. Acad. Relig., vol. 76, no. 1,
pp- 138-166, 2008, doi: 10.1093/jaarel/1fm101.

[18] S. C. Fanni, M. Febi, G. Aghakhanyan, and E. Neri, “Natural language processing,” in Introduction to Artificial
Intelligence, M. E. Klontzas, S. C. Fanni, and E. Neri, Eds., Cham, Switzerland: Springer, 2023, pp. 87-99, doi:
10.1007/978-3-031-25928-9 5.

[19] P.Roy, B. Ghose, P. K. Singh, P. K. Tyagi, and A. Vasudevan, “Artificial intelligence and finance: A bibliometric review
on trends, influences, and research directions,” F1000Research, 2025, doi: 10.12688/f1000research.160959.1.

[20] M. S. Alzboon et al., “The role of perceived trust in embracing artificial intelligence technologies: Insights from SMEs,”
in Intelligence-Driven Circular Economy: Regeneration Towards Sustainability and Social Responsibility, A. Hannoon
and A. Mahmood, Eds., Cham, Switzerland: Springer, 2025, pp. 1-15, doi: 10.1007/978-3-031-74220-0 1.

[21] F. Zaraket and J. Makhlouta, “Arabic cross-document NLP for the Hadith and biography literature,” 2012.

[22] J. Robertson, C. Stinson, and T. Hu, “A bio-inspired framework for machine bias interpretation,” 2022, doi:
10.1145/3514094.3534126.

Artificial Intelligence and the Ethics of Tafsir: Integrating Digital Technologies and Islamic ... (Ahmad Umar)



346

) ISSN: 3021-7865

[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]

[39]

[40]

[41]

[42]
[43]
[44]
[43]
[46]
[47]

[48]

[49]

[50]

[51]

[52]
[53]

S. 1. Mohammad, N. Yogeesh, N. Raja, P. William, M. S. Ramesha, and A. Vasudevan, “Integrating Al and fuzzy systems
to enhance education equity,” Appl. Math. Inf. Sci., vol. 422, no. 2, pp. 403-422, 2025.

M. T. Sihotang, I. Jaya, A. Hizriadi, and S. M. Hardi, “Answering Islamic questions with a chatbot using fuzzy string-
matching algorithm,” in Proc. Int. Conf. on Science and Technology, 2020, doi: 10.1088/1742-6596/1566/1/012007.

M. Mauluddin, “Kontribusi artificial intelligence (AI) pada studi Al-Qur’an di era digital: Peluang dan tantangan,”
Madinah J. Stud. Islam, vol. 11, no. 1, pp. 99-113, 2024, doi: 10.58518/madinah.v11i1.2518.

S. Begum, “Artificial intelligence in multicultural Islamic education: Opportunities, challenges, and ethical
considerations,” Solo Univ. J. Islam. Educ. Multicult., vol. 2, no. 1, pp. 19-26, 2024.

N. Goltz, J. Zeleznikow, and T. Dowdeswell, “From the tree of knowledge to the golem of Prague: The ethics of artificial
intelligence in Jewish thought,” Oxford J. Law Relig., vol. 9, no. 1, pp. 132-156, 2020, doi: 10.1093/0jlr/rwaa015.

M. B.-A. Siegal and Y. Yovel, “Network analysis reveals insights into the interconnections of Judaism and Christianity
in the first centuries CE,” Humanit. Soc. Sci. Commun., vol. 10, no. 1, p. 191, 2023, doi: 10.1057/s41599-023-01678-y.

A. G. Elrod, “Nothing new under the sun? The study of biblical Hebrew in the era of generative pre-trained AlL,” HIPHIL
Novum, vol. 8, no. 2, pp. 1-32, 2023, doi: 10.7146/hn.v8i2.143114.

A. Hendriyanto, D. Suryadi, S. Sahara, D. Fardian, 1. Pauji, and L. H. Muhaimin, “From tools to thought partners:
Optimizing technology as extended cognition for innovative didactic design,” AIP Conf. Proc., vol. 3220, no. 1, pp. 1—-
9, 2024, doi: 10.1063/5.0234677.

C. A. Teddy Lesmana, “Increasing the role of technology in the functions of law as a tool of social engineering,” Lit. Int.
J. Soc. Sci. Humanit., vol. 1, no. 1, pp. 33—40, 2022, doi: 10.52005/literate.v1il .4.

A.Z. Ali, “Brief review of classical and modern tafsir trends and role of modern tafsirs in contemporary Islamic thought,”
Aust. J. Islam. Stud., vol. 3, no. 2, pp. 39-52, 2018, doi: 10.55831/ajis.v3i2.87.

M. F. Niam, “Does artificial intelligence go beyond the limits of religious authority? An ethical review on IslamGPT,”
Al-‘Adalah J. Islam. Stud., vol. 27, no. 1, pp. 71-84, 2024, doi: 10.35719/aladalah.v27i1.477.

R. van Dinter, B. Tekinerdogan, and C. Catal, “Automation of systematic literature reviews: A systematic literature
review,” Inf. Softw. Technol., vol. 136, pp. 1-18, 2021, doi: 10.1016/j.infs0f.2021.106589.

C. A. Ul Hassan, M. S. Khan, and M. A. Shah, “Comparison of machine learning algorithms in data classification,” in
Proc. Int. Conf. on  Computing,  Mathematics and  Engineering  Technologies, 2018, doi:
10.23919/IConAC.2018.8748995.

S. Russell, P. Norvig, F. Popineau, L. Miclet, and C. Cadet, Artificial Intelligence: A Modern Approach. Pearson, 2021.

W. Puspitasari, “The influence of health education through social media on students’ knowledge about anemia,” J. Health
Innov. Environ. Educ., vol. 1, no. 1, pp. 14-19, 2024, doi: 10.37251/jhiee.v1i1.1034.

D. I. Abdul Latiff, A. S. S. Salleh, W. A. A. Megat Zambri, and S. Kamal, “Students’ self-efficacy and enjoyment in
gamification-based learning,” Int. J. Acad. Res. Bus. Soc. Sci., vol. 14, no. 6, pp. 998-1008, 2024, doi:
10.6007/1IJARBSS/v14-i6/21735.

N. Abror, R. Novita, M. Mustakim, and M. Afdal, “Sentiment analysis on the impact of artificial intelligence,” Artif-
Intell. Rev., vol. 55, no. 7, pp. 5731-5780, 2022, doi: 10.1007/s10462-022-10144-1.

S. G. Alsulami, A. A. Albeladi, S. A. Kouchay, A. A. Altamimi, M. Y. Afifi, and R. T. M. Al-Qahtani, “Integration of
TAM and ISSM in evaluating Al-based learning systems,” Pakistan J. Life Soc. Sci., vol. 22, no. 2, pp. 6356—6366, 2024,
doi: 10.57239/PJLSS-2024-22.2.00479.

S. G. Alsulami, A. A. Albeladi, S. A. Kouchay, A. A. Altamimi, M. Y. Afifi, and R. T. M. Al-Qahtani, “Evaluating Al-
based educational interventions and student performance,” Pakistan J. Life Soc. Sci., vol. 22, no. 2, pp. 7487-7500, 2024,
doi: 10.57239/PJLSS-2024-22.2.00564.

A. Aldkheel and L. Zhou, “Depression detection on social media: A comprehensive review,” J. Healthc. Inform. Res.,
vol. 8, no. 1, pp. 88—120, 2024, doi: 10.1007/s41666-023-00152-3.

Y. Celik, “Answering divine love: Human distinctiveness in the light of Islam and artificial superintelligence,” Sophia,
vol. 62, no. 4, pp. 1-12, 2023.

S. N. Saindah, “The power of visual learning: Audio-visual health education to combat stunting,” J. Health Innov.
Environ. Educ., vol. 2, no. 1, pp. 68-75, 2025, doi: 10.37251/jhiee.v2i1.2008.

I. Latifah and A. N. Sanafiri, “Mu‘tazilah and the digital era: Reinterpreting Islamic tafsir in the age of artificial
intelligence,” Spectr. J. Islam. Stud., vol. 1, no. 1, pp. 1-12, 2025, doi: 10.61987/sis.v111.000.

Q. Chen, X. Zhu, Z.-H. Ling, D. Inkpen, and S. Wei, “Neural natural language inference models enhanced with external
knowledge,” in Proc. 56th Annu. Meet. Assoc. Comput. Linguist., 2018, doi: 10.18653/v1/P18-1224.

H. Habiburrohman, E. Supartini, and P. O. Onchera, “The effect of peer assessment through Twitter on students’ writing
ability,” J. Lang. Lit. Educ. Res., vol. 1, no. 1, pp. 18-24, 2024, doi: 10.37251/jolle.v1i1.997.

T. T. T. Linh, T. T. M. Huong, and N. Thammachot, “Sustainable nutrient management for NFT hydroponic lettuce:
Integrating kipahit (Tithonia diversifolia) liquid organic fertilizer with AB-mix,” Integr. Sci. Educ. J., vol. 6, no. 3, pp.
240-248, 2025, doi: 10.37251/isej.v6i3.2118.

J. Fan, L. Fang, J. Wu, Y. Guo, and Q. Dai, “From brain science to artificial intelligence,” Engineering, vol. 6, no. 3, pp.
248-252, 2020, doi: 10.1016/j.eng.2019.11.012.

S. Worachananant, S. Shamshiri, and G. R. Semilla, “Approach management in marine protected areas: A case study of
Surin Marine National Park, Thailand,” Multidiscip. J. Tour. Hosp. Sport Phys. Educ.,vol. 2,no. 1, pp. 11-18, 2025, doi:
10.37251/jthpe.v2il.1655.

H. R. Hagad and H. Riah, “Augmented reality-based interactive learning media: Enhancing understanding of chemical
bonding concepts,” J. Chem. Learn. Innov., vol. 2, no. 1, pp. 52-59, 2025, doi: 10.37251/jocli.v2i1.1919.

U. Reimer, D. Bork, P. Fettke, and M. Tropmann-Frick, “Preface of the First Workshop Models in Al,” 2020.

P. Gupta, “Reverse engineering of human brain for the field of artificial intelligence,” Int. J. Eng. Res., vol. 9, no. 5, pp.
252-257, 2020, doi: 10.17577/ijertv9is050169.

Jou.

Ed. Tech. Lrg. Crtv, Vol. 3, No. 2, December 2025: 224 - 347



Jou. Ed. Tech. Lrg. Crtv ISSN: 3021-7865 d 347

[54]
[53]
[56]
[57]
[58]
[59]
[60]
[61]
[62]
[63]

[64]
[65]

[66]
[67]

[68]
[69]

[70]
[71]
[72]
[73]
[74]
[75]
[76]

[77]

[78]

[79]

[80]

(81]

(82]

[83]

(84]

[85]

M. M. Jackson, A. Abdallah, and O. Alfaki, “Advancing sustainable development goal 6: Innovations, challenges, and
pathways for clean water and sanitation,” Integr. Sci. Educ. J., vol. 6, no. 3, pp. 224-231, 2025, doi:
10.37251/isej.v6i3.2114.

M. Heidegger, The Question Concerning Technology. New York: Harper & Row, 1977.

J. Yosinski, J. Clune, Y. Bengio, and H. Lipson, “How transferable are features in deep neural networks?” arXiv preprint
arXiv:1411.1792,2014.

J. Devlin, M.-W. Chang, K. Lee, and K. Toutanova, “BERT: Pre-training of deep bidirectional transformers for language
understanding,” in Proceedings of NAACL-HLT, 2019.

A. Vaswani et al., “Attention Is All You Need,” arXiv preprint arXiv:1706.03762, 2017.

W. Antoun, F. Baly, and H. Hajj, AraBERT: Transformer-Based Model for Arabic Language Understanding, 2020.

F. Inoue, S. Tacovo, Z. ElI-Mekki, S.-W. Kim, H. Struyf, and E. Beyne, “Area-selective electroless deposition of Cu for
hybrid bonding,” IEEE Electron Device Lett., vol. 42, pp. 1826-1829, 2021, doi: 10.1109/LED.2021.3124960.

S. Ruder, M. E. Peters, S. Swayamdipta, and T. Wolf, “Transfer learning in natural language processing,” in Proceedings
of NAACL, 2019.

L. Brown, E. Hoover, C. Barrett, K. Esschert, and A. Garcia-Williams, “Brown et al.-2020-BMC Research Notes,” BMC
Res. Notes, vol. 13,2020, doi: 10.1186/s13104-020-05398-3.

E. A. Feigenbaum and P. McCorduck, The Fifth Generation: Artificial Intelligence and Japan’s Computer Challenge to
the World. Addison-Wesley, 1983.

P. Smolensky, “On the proper treatment of connectionism,” Cambridge University Press, 1988.

G. Marcus, The Next Decade in Al: Four Steps Towards Robust Artificial Intelligence, 2020, doi:
10.48550/arXiv.2002.06177.

A. Garcez, M. Gori, L. Lamb, L. Serafini, M. Spranger, and S. Tran, Neural-Symbolic Computing: An Effective
Methodology for Principled Integration of Machine Learning and Reasoning, 2019, doi: 10.48550/arXiv.1905.06088.
N. Bano and K. Hina, “Inclusion of global citizenship education and sustainable development in pre-service curriculum:
A perspective study,” Int. J. Innov. Teach. Learn., vol. 6, no. 2, pp. 95-112, 2021, doi: 10.35993/ijitl.v6i2.855.

B. Latour, Reassembling the Social: An Introduction to Actor-Network-Theory. Oxford: Oxford University Press, 2005.
W. Bijker, T. Hughes, and T. Pinch, The Social Construction of Technical Systems: New Directions in the Sociology and
History of Technology. MIT Press, 2012.

P.-P. Verbeek, “Toward a theory of technological mediation,” Technoscience Postphenomenology, 2015.

R. Yusup, “Analyzing the role of information technology in enhancing teachers’ attitudes towards e-learning: A case
study in Indonesian higher education,” Lit. Int. J. Soc. Sci. Humanit., vol. 2, no. 1, pp. 41-51, 2023, doi:
10.52005/rrkq1797.

J. A. H. M., “Critical hermeneutics and higher education: A perspective on texts, meaning and institutional culture,”
South Afr. J. Philos., vol. 33, no. 3, pp. 297-310, 2014, doi: 10.1080/02580136.2014.948327.

A. Wahyuni, N. A. Nasir, and M. Nurlita, “Epistemology of digital knowledge and axiology of technological literacy in
elementary education toward an innovation ecosystem,” Lit. Int. J. Soc. Sci. Humanit., vol. 3, no. 2, pp. 194-210, 2024.
A. Nurjanah, D. Susilawati, J. M. Yusup, and A. Hendriyanto, “Use of Powtoon as a technology-based creative learning
medium: A systematic literature review,” 2025, doi: 10.3390/engproc2025107054.

H. Latifi, “Challenges of using artificial intelligence in the process of Shi‘i ijtihad,” Religions, vol. 15, no. 5, pp. 1-8,
2024, doi: 10.3390/rel15050541.

R. H. Abror, R. Adawiah, and N. Sofia, “Al threat and digital disruption: Examining Indonesian ulama in the context of
digital culture,” J. Study Relig. Ideol., vol. 23, no. 67, pp. 59-79, 2024.

A. H. Tamuri, M. Faiz, M. Yaakob, N. Y. Khamis, P. A. Abdullah, and A. Nawi, “A preliminary survey of Muslim
experts’ views on artificial intelligence,” Islamiyyat, vol. 43, no. 2, pp. 3—16, 2021, doi: 10.17576/islamiyyat-2021-4302-
01.

S. G. Alsulami, A. A. Albeladi, S. A. Kouchay, A. A. Altammam, M. Y. Afifi, and R. T. M. Al-Qahtani, “Integration of
TAM and ISSM into student satisfaction with Al learning intervention: Empirical evidence from Islamic studies,”
Pakistan J. Life Soc. Sci., vol. 22, no. 2, pp. 6356-6366, 2024, doi: 10.57239/PJLSS-2024-22.2.00479.

M. A. Abdulrahman, “The future of hadith studies in the digital age: Opportunities and challenges,” J. Ecohumanism,
vol. 3, no. 8, pp. 2792-2800, 2024, doi: 10.62754/joe.v3i8.4927.

D. 1. A. Putra and M. Yusuf, “Proposing machine learning of tafsir al-Qur’an: In search of objectivity with semantic
analysis and natural language processing,” IOP Conf. Ser. Mater. Sci. Eng., vol. 1098, no. 2, p. 022101, 2021, doi:
10.1088/1757-899x/1098/2/022101.

L. H. Muhaimin, D. Dasari, A. Hendriyanto, R. Andriatna, and S. Sahara, “Can augmented reality enhance students’
mathematical literacy? A study on technological development for learning practice,” Int. J. Math. Educ. Sci. Technol.,
pp. 1-34, 2025, doi: 10.1080/0020739X.2025.2502398.

D. Dasari, A. Hendriyanto, S. Sahara, L. H. Muhaimin, C. Chao, and L. Fitriana, “ChatGPT in the didactical tetrahedron:
Does it make an exception? A case study in mathematics teaching and learning,” Front. Educ., vol. 8, p. 1295413, 2024,
doi: 10.3389/feduc.2023.1295413.

N. N. Ndatyapo, Z. Abdulkarimli, Y. Aihua, and R. Basa, “Forensic linguistic analysis of defamation in everyday life,”
J. Lang. Lit. Educ. Res., vol. 1, no. 2, pp. 102-110, 2024, doi: 10.37251/jolle.v1i2.1382.

S. G. Alsulami et al., “Evaluating Al educational interventions: Impact on student satisfaction and performance in higher
education Islamic studies,” Pakistan J. Life Soc. Sci., vol. 22, no. 2, pp. 7487-7500, 2024, doi: 10.57239/PJLSS-2024-
22.2.00564.

S. Chhorn, C. Chhe, and M. Serey, “Effectiveness of phosphorus and nitrogen removal in the water treatment process at
Khmer Beverages, Phnom Penh,” J. Chem. Learn. Innov.,vol. 2, no. 2, pp. 128-136, 2025, doi: 10.37251/jocli.v2i2.2249.

Artificial Intelligence and the Ethics of Tafsir: Integrating Digital Technologies and Islamic ... (Ahmad Umar)



