
Kiwan Journal of Information Systems and Digital Technologies, Vol. 8, No. 1, 2026  

111 
 

THE COMPUTATIONAL CONVERGENCE OF AI AND 
ISLAMIC DIGITAL HUMANITIES: A CRITICAL 
ANALYSIS OF NLP APPLIED TO THE ARABIC 
LANGUAGE, QURAN, HADITH, AND ISLAMIC 

LITERATURE 

 H. KIWAN* 
 Department of Software Systems Engineering, Faculty of Engineering and Applied 

Sciences Univeristy of Regina, Regina, SK, Canada  

*Corresponding author: Kiwan20h@uregina.ca 

ABSTRACT:  This study investigates the accelerating paradigm shift driven by 
Artificial Intelligence (AI) and Deep Learning architectures within Arabic 
computational linguistics and Islamic scriptural hermeneutics. Contemporary 
literature indicates that Natural Language Processing (NLP) provides robust 
frameworks for parsing complex Arabic morpho-syntactic structures and semantic 
layers, alongside automating translation and manuscript digitization. Specialized 
deep learning architectures—specifically domain-adapted Arabic BERT 
variants—have significantly mitigated systemic grammatical and semantic 
ambiguities. Conversely, deploying these systems introduces profound ethical, 
ontological, and theological vulnerabilities, including data-driven algorithmic 
biases and epistemic hallucinations within sacred text interpretations. To secure 
a resilient and doctrinally sound implementation, this paper proposes a 
governance matrix derived from the teleological objectives of Islamic 
jurisprudence (Maqasid al-Shariah). Through comprehensive case studies, 
empirical benchmarks, and comparative cross-lingual analyses, this research 
demonstrates that maximizing AI's utility for Islamic cultural heritage requires a 
strictly regulated equilibrium balancing technical automation with expert human 
oversight and foundational Islamic principles. 
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1. INTRODUCTION  
The field of computational linguistics has recently experienced profound 

paradigm shifts driven by deep learning and Transformer-based Large Language 
Models (LLMs). These technological breakthroughs have expanded the horizons of 
AI applications into highly complex linguistic and theological domains. Among world 
languages, Arabic occupies a unique position; as the liturgical vehicle of the Holy 
Quran, Prophetic traditions (Hadith), and classical Islamic literature, it possesses 
an intricate, multi-layered morphological, syntactic, and semantic architecture. 

This structural complexity presents exceptional challenges for standard 
computational models. The tri-literal and quadri-literal root-and-pattern system, 
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extensive derivational morphology, and rich context-dependent semantic variations 
make mapping Arabic text via automated systems technically challenging. 
However, the advent of domain-adapted LLMs and advanced NLP pipelines has 
unlocked unprecedented capabilities for deep structural and semantic parsing of 
sacred texts.   

This study establishes a rigorous framework to: 
• Deconstruct the mechanics of AI integration within Arabic syntax, 

morphology, and semantics through empirical benchmarks.   

• Evaluate live case studies and algorithmic performance within Quranic text 
mining, Hadith verification, and classical literature retrieval.   

• Formulate a robust ethical and jurisprudential governance model anchored 
in Maqasid al-Shariah to align algorithmic outputs with Islamic values.   

• Execute a cross-lingual performance comparison contrasting Arabic AI 
pipelines against Anglocentric models to isolate systemic digital divides.   

• Outline practical applications transforming digital pedagogy, machine 
translation, and manuscript digitization across the global Islamic ecosystem. 
 

2. THEORETICAL FRAMEWORK AND LIERATURE REVIEW  
2.1. Morpho-Syntactic Intricacies and Computational Barriers 

The Arabic language relies on a non-concatenative root-and-pattern 
morphological system that challenges standard Western NLP parsing designs. A 
singular token can represent a complex semantic proposition through agglutination. 
For example, the Quranic token " هومكانیقسأف " ("and We have given it to you to drink"—
Surah al-Hijr) morphologically compresses a conjunction, a particle, a perfect verb, 
an agent pronoun, an indirect object pronoun, and a direct object pronoun into a 
single orthographic unit.   

Furthermore, historical and classical Arabic texts frequently lack short vowel 
diacritics (Tashkeel), inducing intense semantic homography. A non-diacritized 
word like " دقع " can be phonologically and semantically decoded into vastly different 
lexical categories based on syntax, such as a verb meaning he tied/contracted, or 
nouns representing decades or contracts. This deep structural ambiguity historically 
caused Arabic computational development to lag behind its English counterparts by 
approximately a decade. 

 
2.2. Syntactic Parsing (Al-Nahw) 

Computational models must accurately capture syntactic configurations—
including case markers (I'rab), explicit or latent agents (Fa'il), and aspectual verbal 
shifts—to ensure high-fidelity semantic extraction. While modern neural models 
utilize syntactic dependency parsing to map subject-verb-object dynamics, several 
core challenges persist:   
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• Lack of Capitalization: Arabic lacks capitalization markers, severely 
complicating Named Entity Recognition (NER) for identifying proper nouns, 
titles, and geographic locations.   

• Diacritic Absence: The absence of explicit case endings distorts structural 
parsing, necessitating automated diacritized text synthesis and data 
augmentation algorithms to reduce syntactic entropy before text execution. 
 

2.3. Morpho-Syntactic Intricacies and Computational Barriers 
Computational models must accurately capture syntactic configurations—

including case markers (I'rab), explicit or latent agents (Fa'il), and aspectual verbal 
shifts—to ensure high-fidelity semantic extraction. While modern neural models 
utilize syntactic dependency parsing to map subject-verb-object dynamics, several 
core challenges persist:   

To understand the mathematical optimization driving modern neural tokenizers 
during the morphological decomposition of an agglutinated Arabic word string 𝑊 
the process can be modeled as finding the optimal sequence of morphemic 
segments 𝑀# = (𝑚!, 𝑚", … ,𝑚#) that maximizes the conditional log-likelihood 
parameterized by network weights 𝜃: 

𝑀# = arg𝑀$%& ∑ log𝑃(𝑚'|𝑚(' ,𝑊; 𝜃)#
')!   (1) 

When resolving homographic tokens resulting from the absence of diacritics, 
soft-attention layers compute alignment scores 𝑒*+ and normalized attention weights 
𝛼*+ to dynamically weigh the contextual significance of surrounding tokens: 

𝛼*+ =
,-.(0!")

∑ ,-.(0!#)$
#%&

     (2) 

𝑒*+ =	𝑣%#𝑡𝑎𝑛ℎ(𝑊%𝑠*3! + 𝑈%ℎ+)    (3) 

where ℎ+ represents the hidden representation vector of the target Arabic sub-word 
element, 𝑠*3! denotes the decoder state, and 𝑊%, 𝑈%, 𝑣%# constitute learnable weight 
tensors optimized during domain adaptation training. 
 
2.4. Semantic Vectorization and Lexical Networks 

Capturing context within the highly elevated rhetoric of sacred text requires 
dense semantic vector spaces capable of handling intricate allegories, historical 
idioms, and complex metaphors. Unsupervised models frequently fall victim to 
semantic drift when analyzing sacred corpora. To preserve the accurate meaning 
of sacred concepts, AI frameworks utilize multi-layered semantic networks that 
establish explicit ontological relationships between verses (Ayat), and correlate 
Quranic passages directly with prophetic traditions (Hadith) and classical 
commentaries (Tafsir). Without these context-aware restrictions, generative 
architectures frequently suffer from severe epistemic hallucinations—producing 
highly persuasive, grammatically flawless text that is completely inaccurate 
regarding Islamic theology and law.   
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Formally, the token transitions within these high-dimensional vector spaces rely 
on Scaled Dot-Product Attention structures. Given an input matrix containing 
embedded tokens of classical commentaries, the attention weights are computed 
using Query (𝑄), Key (𝐾), and Value (𝑉) transformations scaled by the 
dimensionality hidden parameter 𝑑4: 

𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛(𝑄, 𝐾, 𝑉) = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 H56
'

78#
I𝑉   (4) 

By optimizing this mechanism, domain-adapted transformers can 
mathematically isolate cross-textual semantic parallelisms across disparate 
centuries of classical scholarly production. 

 
2.5. Evolution of Digital Lexicons and Corpora 

The transition from static lexicons to dynamic, machine-readable knowledge 
bases represents a foundational shift in Arabic NLP. Initiatives like Arabic WordNet, 
alongside digital text databases such as the Tanzil Project, serve as vital 
benchmarks for training and validating state-of-the-art models. The lexical diversity 
of sacred text is exceptionally dense; the Quranic corpus contains 5,277 unique 
lexical stems across a total running word count of 157,935 tokens, demanding high-
capacity representations to avoid overfitting or vocabulary gaps. 

 

3. SPECIALIZED AI ARCHITECTURES IN QURANIC AND HADITH 
HERMENEUUTICS  
Recent literature highlights specialized NLP applications designed for sacred 

text corpora. A landmark systematic review by Bashir et al. (2023) demonstrated a 
sharp rise in Quranic NLP engineering since 2010, covering focus areas from 
automated morphological tagging to audio-based automatic speech recognition 
(ASR) for acoustic verification of recitation (Tajweed). Crucially, the review notes 
that the Quranic text requires specialized handling due to its adherence to the 
preservation of the Uthmanic orthography (Al-Rasm al-Uthmani), which breaks 
modern standard Arabic spelling conventions. Furthermore, researchers 
emphasize that computational systems cannot parse the Quran in isolation; 
ignoring the Prophetic Sunnah and classical jurisprudential texts (Fiqh) leads to 
flawed semantic outputs and erroneous theological deductions.   

In the domain of Hadith hermeneutics, models must evaluate both the textual 
content (Matn) and the complex genealogical chain of transmitters (Isnad). To 
address this, specialized models like ArabianGPT (offered in 0.1B and 0.3B 
parameter scales) provide native deep learning capabilities tailored for classical 
Islamic literature. Empirical evaluations demonstrate that ArabianGPT-0.1B 
achieves an accuracy rate of 95% in targeted sentiment analysis and classification 
tasks on religious texts, while its larger 0.3B counterpart excels at advanced text 
summarization and complex question-answering tasks. 
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4. APPLIED PARADGMS AND CASE STUDIES  
4.1. Advanced Theological Question-Answering (QA) Systems 

Recent engineering initiatives have led to the creation of highly specialized, 
annotated datasets designed to evaluate deep learning performance on sacred 
texts. Key developments include the QUQA Dataset (a Quranic Question-
Answering repository featuring 3,369 curated query entries containing over 301,000 
words) and the HAQA Dataset (a Hadith Question-Answering benchmark consisting 
of 1,598 structural entries tracking over 290,000 words).   

When evaluating models across these benchmarks, hybrid implementations 
combining large and small AraBERT models produced top-tier accuracy for Quranic 
text retrieval, whereas CAMeL-BERT demonstrated superior performance when 
navigating the specialized biographical terminology used within Hadith databases. 
Notably, baseline commercial Large Language Models like raw GPT-4 produced 
subpar results on these datasets due to severe theological hallucinations. 
Resolving these errors required deploying Retrieval-Augmented Generation (RAG) 
pipelines, which anchor the model's generation stage within verified, authoritative 
Islamic texts and commentaries. 

 
4.2. Neural Machine Translation (NMT) and Inter-Lingual Access 

Deploying advanced neural translation frameworks (such as Google Translate 
alongside regionally developed engines like Qalam.ai) has dramatically accelerated 
global access to Islamic scholarship. However, preserving semantic precision 
across complex theological concepts remains a key challenge. Recent research 
within specialized linguistics journals confirms that standard translation engines 
frequently drop the fine-grained rhetorical nuances inherent to classical Arabic, 
highlighting the critical need for expert human-in-the-loop validation and fine-tuning. 

 
4.3. Digital Preservation and Manuscript Digitization 

AI is transforming the curation of historical Islamic heritage through advanced 
computer vision and specialized NLP pipelines. For example, the automated 
transcription of rare multi-lingual manuscripts—such as the Garshuni-Arabic 
manuscript project (which processes Arabic texts written in the Syriac script)—relies 
heavily on advanced Optical Character Recognition (OCR) systems integrated with 
custom language models. These deep learning pipelines correct orthographic 
anomalies and transcribe delicate materials into fully searchable digital databases, 
opening new doors for researching classical poetry, historical records, and early 
Islamic literature. 

 
4.4. Personalized Educational Technology (EdTech) 

Islamic educational platforms are increasingly adopting generative models and 
natural language interfaces to personalize language learning. Industrial metrics 
show that integration within systems like ArabicTutorAI drove a 30% increase in 
student engagement by dynamically tailoring lesson difficulties to individual user 
competencies. Similarly, institutions like the EdTech Academy in the United Arab 
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Emirates utilize custom conversational agents and automated assessment metrics 
to deliver highly responsive, context-aware learning environments. 

5. COMPUTATIONAL GOVERNANCE MATRIX: THE MAQASID AL-
SHARIAH FRAMEWORK 
The rapid expansion of AI architectures within theological domains demands a 

rigorous ethical framework. Scholars have demonstrated that the core tenets of 
Maqasid al-Shariah—the preservation of Religion (Din), Life (Nafs), Intellect (Aql), 
Lineage (Nasl), and Wealth (Mal)—provide a robust structure for technological 
governance. Applying these teleological goals to AI engineering isolates key 
operational rules: the preservation of intellect and life directly maps to ensuring data 
privacy, algorithmic equity, and individual liberty, while the principle of harm 
mitigation ("La darar wa la dirar") forms the foundational jurisprudential maxim 
governing software deployment. 

Table 1: Ethical framework 
Maqasid Domain Algorithmic 

Vulnerability 
Risk Assessment Mitigation Strategy 

Preservation of 
Religion (Hifz al-Din) 

Epistemic 
Hallucinations & 
Unverified Fatwas 

Critical: Risks 
corrupting theological 
truth and spreading 
doctrinal distortions. 

Implement rigid RAG 
pipelines tied 
exclusively to verified 
classical text 
repositories; mandate 
human scholastic 
sign-off. 

Preservation of 
Intellect (Hifz al-Aql) 

Algorithmic Bias & 
Sectarian Prejudices 

High: Can lead to 
cognitive echo 
chambers and 
systemic 
misinterpretations of 
religious texts. 
 

Enforce radical 
transparency in 
training data 
distribution; diversify 
corpus sources to 
prevent localized 
bias. 

Preservation of 
Privacy/Life (Hifz al-
Nafs) 

Unauthorized Data 
Mining & Surveillance 
 

High: Leads to ethical 
violations and 
compromises 
personal safety. 
 

Deploy decentralized, 
local privacy-
preserving 
architectures with 
robust encryption 
layers. 

To satisfy these requirements, computer scientists must work directly with 
traditional theologians, integrating formal frameworks of Islamic legal deduction 
(Usul al-Fiqh) directly into AI architecture designs to help prevent logical errors and 
keep model outputs aligned with Islamic ethical values. 

 

6. CROSS-LINGUAL PERFORMANCE DISPARITIES: ARABIC VS 
ANGLOCENTRIC MODELS 
Despite a global community of 422 million Arabic speakers spanning 27 

countries, Arabic AI development faces major resource constraints compared to 
English-centric models. The vast majority of mainstream LLM research focuses on 
high-resource, Latin-script languages, creating a digital divide. This imbalance 
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stems from a lack of diverse, high-quality training datasets and the structural 
challenges of parsing the unique morpho-syntactic features of the Arabic language. 

From a performance standpoint, benchmark evaluations reveal that while 
mainstream models like GPT-4 show high proficiency in English, their performance 
drops significantly when handling complex Arabic tasks. For example, in dialectal 
sentiment analysis tasks focusing on regional dialects, GPT-4 outpaced older 
models like Bard AI but struggled to match specialized, domain-specific models like 
AraBERT or CAMeL-BERT. This performance gap confirms that base generative 
architectures cannot replace highly tailored, manually curated data training 
pipelines. Furthermore, given that 73% of the global Muslim population does not 
speak Arabic natively, building high-performance, cross-lingual localization 
networks remains essential for global digital equity. 

 

7. METHODOLOGY 
This research adopts a critical multi-method analytic pipeline to evaluate the 

intersection of AI engineering and Islamic text analysis: 

• Systematic Literature Review: Collection and critical evaluation of 
approximately 20 peer-reviewed academic papers (2020-2025) from 
specialized computational linguistics and theology journals. 

• Empirical Data Architecture Analysis: Evaluation of open-source datasets and 
performance outputs, isolating benchmarks from the QUQA, HAQA, and 
ArabianGPT (0.1B/0.3B) systems. 

• Semi-Structured Expert Interviews: Collaborative sessions held between 
computer science researchers and Islamic legal scholars to establish ethical 
baselines grounded in Maqasid al-Shariah. 

• Indirect Comparative Case Study Analysis: Strategic review of active 
implementations (e.g., the Niyyah application, Alfanous search engine, and 
Garshuni-OCR translation tools) to extract systemic operational risks and 
strengths. 
 

8. RESULTS AND DISCUSSION  
8.1. Expanded Opportunities 

• Advanced Syntactic and Semantic Comprehension: Implementing platforms 
like QuranGPT enables highly accurate structural mapping of sacred texts, 
automating parts of classical grammar analysis and allowing researchers to 
isolate parts of speech and structural assignments. 

• Personalized Spiritual and Linguistic Pedagogy: Real-world educational data 
shows that tailored AI tutoring platforms generate higher student 
engagement; for instance, the platform Niyyah—active across 70 countries 
since 2023—leverages interactive text interfaces to help tens of thousands 
of users improve text memorization and linguistic understanding. 
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• Preservation of Cultural Heritage: Deep learning OCR systems allow 
institutions to digitize massive archives of delicate historical manuscripts at 
scale, which can then be paired with specialized open-source search tools 
like Alfanous to enable precise linguistic querying across ancient texts. 
 

8.2. Persistent Challenges and Risks 
Epistemic Hallucinations: Generative systems remain prone to fabricating 

unverified text, such as inventing completely false prophetic traditions (Hadith) or 
issuing flawed legal opinions, which highlights why autonomous generative AI 
cannot be granted independent authority over religious jurisprudence. 

Resource Inequities and the Digital Divide: Developing and training massive 
language models requires massive computing infrastructure. These resource 
constraints threaten to centralize advanced Arabic NLP development within a few 
wealthy research hubs, potentially marginalizing academic institutions in developing 
nations—a gap that requires a concerted push from international bodies like 
UNESCO to fund open-source models, improve digital literacy, and expand access 
to shared computing infrastructure. 

 

9. CONCLUSION  
This research demonstrates that artificial intelligence provides highly powerful 

analytical frameworks for Arabic computational linguistics and Islamic digital 
humanities, provided these technologies remain guided by strict human expertise 
and clear ethical boundaries. Maximizing the value of these technological tools 
requires executing a coordinated, cross-disciplinary strategy: 

• Mandate Ethical Oversight: Integrate the teleological goals of Maqasid al-
Shariah directly into model development cycles to ensure data authenticity 
and prevent the spread of algorithmic bias. 

• Develop Multi-Disciplinary Cooperation Pipelines: Build joint research 
networks that bring together software engineers, classical linguists, and 
Islamic legal scholars to systematically review training data and validate 
model outputs. 

• Expand Open-Source Resources: Invest in building large, high-fidelity, open-
source datasets that feature full grammatical diacritics and span diverse 
regional dialects. 

• Reject Raw Autonomous Deployment: Require strict human-in-the-loop 
verification for any public-facing systems handling religious law, scriptural 
translation, or manuscript interpretation to protect the epistemic integrity of 
the tradition. 
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APPENDIX A: COMPREHENSIVE DATA APPENDIX  
This appendix details the quantitative profiles and dataset configurations of the 

core text repositories and specialized models examined within this study. 

Table 2: Comprehensive data 

Dataset Name Text Focus / 
Domain 

Total Word 
Count 

Document / 
Query 
Entries 

Unique 
Lexical 
Parameters 

Quranic 
Corpus 
Baseline 

Classical Arabic / 
Uthmanic Script 

157,935 
tokens 

114 
Chapters 
(Surahs) 

5,277 unique 
stems 

QUQA 
Dataset 

Quranic Question-
Answering 

Over 301,000 
words 

3,369 
curated 
queries 

Domain-
specific 
annotation 

HAQA 
Dataset 

Hadith Question-
Answering 

Over 290,000 
words 

1,598 
annotated 
entries 

Biographical 
transmitter 
chain 
mapping 

 

Table 3: Specialized Neural Architecture and Performance Profiles 

Architecture 
Model 

Parameter 
Scale 

Optimization 
Target 

Benchmarked 
Target Domain 

Top Accuracy 
Metric 

ArabianGPT-
0.1B 

100 Million 
Parameters 

Sentiment 
Classification 

Classical 
Liturgical Text 

95% (Sentiment 
Parsing Tasks) 

ArabianGPT-
0.3B 

300 Million 
Parameters 

Summary & Text 
Extraction 

Complex Islamic 
Jurisprudence 

High Generative 
Synthesis 
Capacity 

AraBERT 
(Hybrid) 

Variable 
Scale 
Models 

Context-Aware 
Vectorization 

Quranic 
Structural 
Extraction 

Top Rank 
(Quran Retrieval 
Tasks) 

CAMeL-BERT Domain-
Adapted 
BERT 

Morphological 
Disambiguation 

Hadith Narrator 
(Isnad) Queries 

Top Rank 
(Hadith Analysis 
Tasks) 

 


