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Abstract 
The application of Artificial Intelligence (AI) in historical research represents a significant paradigm shift, 

offering novel methodologies for analysing extensive archival data and generating fresh insights. 

Nevertheless, the intersection of AI and history presents a complex array of challenges and limitations that 

warrant careful examination. This article provides a critical analysis of these challenges, focusing on issues 

related to data quality, algorithmic bias, epistemological tensions between AI methodologies and traditional 

historiographical practices, and ethical considerations involving cultural sensitivity and data governance. 

Through a synthesis of recent interdisciplinary scholarship and illustrative case studies, including manuscript 

digitisation, archaeological site prediction, and digital metadata generation, this study elucidates the 

nuanced difficulties faced when integrating AI responsibly within historical research. Recommendations are 

proposed to foster interdisciplinary collaboration, enhance transparency in AI systems, and uphold ethical 

frameworks such as the CARE principles to safeguard community rights and cultural heritage. Ultimately, 

acknowledging both the promise and pitfalls of AI enables historians and technologists to harness these tools 

effectively while preserving scholarly rigour and inclusivity. 
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1. Introduction 
The advent of Artificial Intelligence (AI) has 

transformed numerous academic disciplines, with 

history emerging as a significant beneficiary and, 

concurrently, a field confronted with distinct 

challenges. Historically constrained by the 

limitations of manual data processing and the 

hermeneutic nature of interpretation, historians now 

engage with AI applications encompassing machine 

learning, natural language processing (NLP), and 

computer vision techniques (Kitchin, 2014; Yao, 

2025). These innovations facilitate the digitisation 

and transcription of manuscripts, the analysis of 

vast documentary corpora, and predictive 

modelling in archaeological research (Ciula & 

Mitcham, 2017; AutopilotGPT, 2024). Such 

developments promise to augment human 

analytical capacity, reveal previously inaccessible 

patterns, and democratise access to historical 

sources. 

However, the integration of AI into history is far 

from unproblematic. Core characteristics of 

historical scholarship often stand in tension with 

AI’s empirical, pattern-recognition-driven 

approaches: contextual interpretation, critical 

evaluation of sources, and pluralistic analysis 

(Burke, 2004). Moreover, AI models can amplify 

systemic biases present in historical archives, 

potentially reproduce hegemonic narratives, and 

obscure interpretive transparency due to their 

algorithmic complexity (Benjamin, 2019; Gebru et 

al., 2021). These concerns raise fundamental 

epistemological and ethical questions: How should 

historians engage with AI outputs whose generative 

processes may be opaque or reductive? In what 

ways might AI reinforce or challenge dominant 

historical narratives? What protocols ensure the 

ethical stewardship of cultural heritage and 

equitable representation? 

This article addresses these questions by critically 

engaging with the multifaceted challenges and 

limitations of AI in historical research and 

interpretation. It pursues four primary objectives: to 

analyse challenges relating to data integrity and 

representation; to assess the risks of algorithmic 

bias and interpretive misalignment; to examine 

epistemological frictions between AI 

methodologies and historical practice; and to 

foreground ethical imperatives informed by 

ongoing debates in digital humanities and data 

governance. 

The article is structured as follows. Section 2 

surveys the current literature on AI applications in 

history, highlighting both opportunities and 

emergent challenges. Section 3 dissects core 

challenges, including data, bias, methodology, and 

ethics. Section 4 explores illustrative case studies 

that exemplify these issues in practice and offers 

practical recommendations. Finally, Section 5 

concludes by reflecting on the future of AI-history 

intersections and articulating the necessary 

principles to harness AI’s full potential ethically 

and effectively. 
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2. Background and Literature Review 

2.1 The Landscape of AI Applications in 

Historical Research 
Over recent decades, digital humanities have 

embraced AI as a suite of tools for supporting 

research that transcends traditional limits. Machine 

learning algorithms enable pattern detection in 

extensive datasets, facilitating the exploration of 

social, political, and cultural phenomena over time 

(Burke & Walker, 2015). Notably, AI-driven 

optical character recognition (OCR) has advanced 

the transcription of fragile and complex script 

manuscripts, including Arabic-derived Nastaʿlīq, 

prevalent in Persian and South Asian contexts, thus 

enhancing accessibility (Shoaib, Zafar, & Afzal, 

2021; Naseer, Zubair, & Iqbal, 2023). 

Archaeological applications employ AI-based 

predictive models utilising satellite imagery, soil 

analysis, and environmental data to identify 

unexplored historical sites, thereby optimising field 

research (AutoGPT, 2024; Ultralytics, 2025). 

Similarly, natural language processing assists in 

generating semantic metadata, enabling historians 

to efficiently catalogue and search extensive digital 

archives (Christen & Anderson, 2019). 

These AI applications contribute significantly to 

scalability and efficiency, providing historians with 

unprecedented analytic power and supporting 

hypothesis generation that is both data-driven and 

interpretable (Klein, 2018; Planisware, 2025). The 

interdisciplinarity fostered by these technologies 

aligns computational and humanistic inquiry 

towards a more comprehensive historical 

understanding (Yao, 2025). 

2.2 Benefits and Breakthroughs in AI for 

History 
The digitisation of priceless manuscripts has 

secured cultural heritage while fostering broad 

scholarly participation. AI techniques facilitate the 

reconstruction of incomplete texts and reveal latent 

connections across heterogeneous historical sources 

(Fleischhacker et al., 2024). Moreover, AI-

mediated analyses of political archives elucidate 

evolving discourses and social dynamics through 

sentiment and rhetoric assessment (LinkedIn, 

2025). These capacities illustrate AI’s aptitude for 

augmenting both micro-historical and macro-

historical perspectives. 

At the intersection of technology and history, AI 

enables a transition to ‘big data’ historical methods, 

accelerating analysis without sacrificing nuance 

when applied judiciously (Moretti, 2013). This 

invites historians to reconsider traditional 

methodologies in light of computational 

augmentations (Berry, 2017). 

 

2.3 Challenges Identified in Contemporary 

Scholarship 
Despite these advances, the literature consistently 

underscores challenges intrinsic to AI integration 

into history. Chief among these is the risk that 

biased historical records, often shaped by colonial 

or hegemonic frameworks, infiltrate AI training 

datasets and thus perpetuate exclusionary narratives 

(Gebru et al., 2021; Carroll et al., 2020). This 

amplifies the historical marginalisation of 

subordinated groups and understudied perspectives 

(Risam, 2019). 

Furthermore, the ‘black-box’ problem (the 

inscrutability of complex AI models) raises hurdles 

to assessing the provenance and validity of AI-

generated conclusions, which is antithetical to the 

transparency prized in historiography (Mitchell et 

al., 2019). The quantitative orientation of AI also 

diverges from the qualitative hermeneutics central 

to history, complicating integration (Todd, 2016). 

Ethical dilemmas abound in AI’s digitization and 

analysis of cultural heritage, particularly 

concerning Indigenous sovereignty and communal 

custodianship (Carroll et al., 2020). The literature 

advocates for the implementation of the CARE 

principles (Collective benefit, Authority to control, 

Responsibility, and Ethics) to ensure ethical data 

practices (Carroll et al., 2020; HIIG, 2024). 

2.4 Theoretical and Methodological Critiques 
Digital humanities scholars caution that when 

applied uncritically, computational approaches may 

reinscribe colonial epistemologies by reducing 

layered cultural knowledge to simplistic data points 

(Risam, 2019; Todd, 2016). Participatory 

frameworks that centre affected communities and 

historical expertise throughout AI development are 

proposed as ethical imperatives (Carroll et al., 

2020). 

This scholarship reveals a pressing need for 

reflexivity in applying AI to history, recognising 

that computational power must be accompanied by 

critical awareness and methodological rigour 

(Presner, 2015). 

2.5 Research Gaps and Motivations 
While various studies address AI’s applications and 

challenges, few comprehensively integrate ethical, 

epistemological, and data-centric concerns within a 

singular framework tailored for historians. Bridging 

this lacuna is necessary to prevent technocratic 

dominance and foster responsible digital 

historiography. 

This article endeavours to offer such an integrative 

critique and to chart pathways for ethical, 

methodologically sound AI adoption in historical 

research. 
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3. Challenges in Applying AI to Historical 

Research 

3.1 Data Quality and Representation 
A fundamental challenge in employing Artificial 

Intelligence (AI) within historical research stems 

from the variable quality and representational 

limitations of historical data. Historical archives are 

often incomplete, fragmented, or damaged, 

reflecting centuries of turbulent preservation and 

transmission. Many invaluable documents exist 

only in fragile physical forms that require 

digitisation, introducing potential errors during 

optical character recognition (OCR), a problem 

especially acute for complex scripts such as Persian 

Nastaʿlīq or other calligraphic forms prevalent in 

South Asia and the Middle East (Shoaib, Zafar, & 

Afzal, 2021; Naseer, Zubair, & Iqbal, 2023). 

The lack of standardisation in metadata and the 

heterogeneity of data formats, including textual, 

visual, and artefactual records, impede the 

integration and automated processing essential for 

AI applications. This leads to challenges in model 

training and reduces the reliability and 

generalisability of AI-generated insights (Kwasnik, 

1999; Leon et al., 2020). 

Moreover, historical data often mirror the biases of 

their time, having been produced, preserved, and 

curated predominantly by dominant social, 

political, or cultural groups (Ridge, 2020). Such 

archival inequalities risk replication in AI systems, 

as algorithms trained on non-representative datasets 

perpetuate the marginalisation and invisibilisation 

of subaltern narratives (Gebru et al., 2021). Thus, 

historians must critically evaluate not only the 

provenance of their data but also how AI systems 

may amplify existing silences or distortions. 

3.2 Algorithmic Bias and Interpretive Risks 
Algorithmic bias constitutes a pervasive concern in 

AI applications across domains, and historical 

research is no exception. AI models learn from data 

patterns and, as such, inherit human prejudices 

embedded within historical sources and training 

corpora. For example, if AI systems are trained 

primarily on Eurocentric archives, they risk 

marginalising or mischaracterising the histories of 

Indigenous peoples, minorities, or less documented 

communities (Benjamin, 2019). 

The opacity of many AI models, often described as 

‘black boxes’, obscures how they prioritise or filter 

information, undermining historians’ ability to 

interrogate or contest generated conclusions 

(Doshi-Velez & Kim, 2017; Mitchell et al., 2019). 

This opacity conflicts with historiographical 

principles that demand transparency, 

contextualisation, and critical source evaluation. 

Furthermore, the statistical correlation mechanisms 

underpinning machine learning may inadequately 

address causal relationships or the contingency 

integral to historical interpretation (White, 1973). 

Such models tend to emphasise pattern regularities, 

potentially obscuring anomalies and complexities 

fundamental to human history (Montgomery, 

2013). 

Uncritical trust in AI-generated narratives risks not 

only oversimplification but also the reification of 

dominant discourses, impeding efforts to recover 

diverse or contested histories (Risam, 2019). 

Therefore, historians must apply AI judiciously, 

maintaining critical distance and reflexivity. 

3.3 Epistemological and Methodological 

Conflicts 
The introduction of AI raises profound 

epistemological questions concerning what 

constitutes valid knowledge within historical 

research. Historiography traditionally privileges 

interpretive depth, contextual complexity, and 

critical source analysis, contrasting with AI’s focus 

on scalability, quantifiable features, and pattern 

recognition (Carr, 1961; Burke, 2004). 

A key methodological tension arises because AI 

processes data through abstraction, often detaching 

it from the social, cultural, or temporal context 

essential to historical meaning. This risks 

generating decontextualised outputs that privilege 

surface regularities over nuanced interpretation 

(Presner, 2015). 

Historians must grapple with the challenge of 

integrating AI as a complementary heuristic while 

preserving the humanistic core of their discipline. 

Determining appropriate levels of acceptance and 

skepticism towards AI findings requires 

collaborative dialogue between historians and 

computer scientists (Kitchin, 2014). 

3.4 Ethical Considerations and Data Sovereignty 
The ethical implications of AI in historical research 

are paramount, particularly concerning the rights 

and interests of Indigenous and marginalised 

communities whose cultural heritage is digitised 

and analysed (Carroll et al., 2020). The CARE 

principles, focusing on Collective benefit, 

Authority to control, Responsibility, and Ethics, 

have emerged as critical frameworks guiding 

respectful data governance and AI application in 

such contexts (Carroll et al., 2020). 

Issues of informed consent, provenance, and 

community involvement in digitisation and AI-

driven interpretation are increasingly foregrounded. 

Scholars debate the potential misuse of AI-

generated historical reconstructions, which may be 

weaponised to support biased political agendas or 

historical revisionism (HIIG, 2024). 
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Ethical governance demands transparent 

methodologies, accountability mechanisms, and 

ongoing dialogue with community custodians to 

safeguard cultural integrity and promote equitable 

research practices (Gebru et al., 2021). AI 

practitioners and historians thus share a 

responsibility to embed these principles into every 

stage of AI development and deployment. 

 

4. Case Studies and Recommendations 

4.1 AI in Manuscript Digitisation and Textual 

Analysis 
One of the most prominent applications of 

Artificial Intelligence in historical research is the 

digitisation and transcription of historical 

manuscripts. Complex writing systems such as 

Persian Nastaʿlīq pose significant challenges for 

traditional Optical Character Recognition (OCR) 

technologies due to their ornate, cursive forms and 

contextual letter shapes (Shoaib, Zafar, & Afzal, 

2021; Naseer, Zubair, & Iqbal, 2023). Recent 

advances employing deep learning and transformer-

based models have increased transcription accuracy 

and enabled the automated processing of large 

archival collections (Fleischhacker et al., 2024). 

However, transcription errors persist, especially 

with degraded or marginalia-rich texts, requiring 

human intervention. To mitigate these issues, 

hybrid approaches, where AI performs initial 

transcription followed by expert verification, have 

been recommended (Fleischhacker et al., 2024). 

Moreover, transparent documentation of AI 

processing pipelines, including error rates and 

limitations, is vital to maintain scholarly credibility 

(Mitchell et al., 2019). This case exemplifies the 

necessity of combining AI with human expertise to 

balance efficiency with interpretive rigour. 

4.2 Archaeological Site Prediction and Cultural 

Heritage Management 
AI-based predictive analytics have revolutionised 

archaeological fieldwork by using environmental 

data, satellite imagery, and historical records to 

identify potential excavation sites (AutoGPT, 2024; 

Ultralytics, 2025). These models optimise resource 

allocation and accelerate discoveries in terrains 

previously deemed inaccessible or under-surveyed. 

Nonetheless, such models face interpretive 

challenges. Training data biases and the reliance on 

environmental correlates risk overlooking culturally 

significant locations that fall outside expected 

patterns, possibly privileging detectable remains 

linked to dominant cultures (Risam, 2019). 

Indigenous and local community knowledge is 

frequently underrepresented, necessitating 

participatory approaches to model development and 

validation (Carroll et al., 2020). Responsible use of 

AI in archaeology thus requires contextual 

understanding beyond algorithmic outputs, 

integrating ethical stewardship with technological 

capability. 

4.3 Automated Metadata Generation in Digital 

Archives 
AI facilitates the automatic generation of metadata 

from digitised historical documents through named 

entity recognition, topic modeling, and semantic 

tagging, improving the organisation, accessibility, 

and discoverability of vast archives (Christen & 

Anderson, 2019). These tools enable historians to 

locate relevant materials efficiently, fostering 

broader inquiry and interdisciplinary engagement. 

However, AI-generated metadata can inadvertently 

simplify or misrepresent culturally complex 

information, flattening rich historical contexts into 

reductive categories (Risam, 2019). Implementing 

metadata frameworks that allow layered, multi-

language, and community-sourced descriptions 

helps preserve cultural nuance and historical 

specificity. Such practices align with ethical data 

governance models emphasizing respect for 

community knowledge and autonomy (Carroll et 

al., 2020). 

4.4 Navigating Epistemological and Disciplinary 

Boundaries 
The tension between AI’s quantitative 

methodologies and history’s qualitative interpretive 

traditions necessitates active interdisciplinary 

dialogue. AI outputs should be viewed as heuristic 

instruments rather than definitive explanations, 

with historians critically contextualising and 

validating findings (Yao, 2025). 

To foster effective integration, training initiatives 

are essential to develop historians’ digital literacy 

and critical evaluation skills concerning AI tools. 

Such education cultivates an informed user base 

capable of balancing computational innovation with 

historiographical principles. Furthermore, the 

collaborative co-design of AI systems with 

historians ensures that tools reflect scholarly values 

and the complexities of historical inquiry (Carroll 

et al., 2020). 

4.5 Recommendations for Responsible AI 

Integration 
Building on the analyses, the following best 

practices are recommended to maximise AI’s 

benefits in historical research while mitigating 

risks: 

 Transparency and Explainability: Encourage 

the development and use of AI systems with 

interpretable mechanisms, allowing users to 

understand and critique outputs (Mitchell et al., 

2019). Clear documentation and data 
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provenance must accompany AI-generated 

results. 

 Interdisciplinary Collaboration: Promote 

sustained partnerships between historians, AI 

practitioners, ethicists, and community 

stakeholders to co-create methodologies and 

tools grounded in contextual expertise (Carroll 

et al., 2020). 

 Ethical Governance: Adopt frameworks such 

as the CARE principles, ensuring respect for 

collective benefit, data sovereignty, and ethical 

responsibility, especially when working with 

Indigenous and marginalised communities 

(Carroll et al., 2020; HIIG, 2024). 

 Human-in-the-Loop Integration: Maintain 

human oversight in automated processes to 

validate outputs, correct errors, and embed 

critical judgement (Fleischhacker et al., 2024). 

 Investment in Data Quality and 

Representation: Improve digitisation efforts, 

develop balanced and annotated corpora, and 

embed uncertainty metadata to enhance AI 

training and interpretive reliability (Shoaib et 

al., 2021). 

 Continuous Education and Reflexivity: 
Establish ongoing educational programmes to 

equip historians with AI literacy and foster 

reflexive practices critical for responsible AI 

deployment. 

 

5. Conclusion 
Artificial Intelligence represents a watershed in the 

evolution of historical research methodologies. Its 

capacities for large-scale data processing, pattern 

recognition, and predictive analytics offer 

historians unprecedented opportunities to engage 

with vast and complex archival materials, 

facilitating innovative insights and broadening 

access to cultural heritage. Nonetheless, as this 

article has demonstrated, the integration of AI in 

historical research is accompanied by a suite of 

significant challenges and limitations that must be 

conscientiously navigated. 

Issues pertaining to data quality, such as 

fragmentary archives, digitisation imperfections, 

and representational biases, undermine the 

reliability and equity of AI-generated outputs. 

Algorithmic bias, amplified by skewed training 

data and the opaque inner workings of many 

models, poses risks of perpetuating dominant 

historical narratives to the detriment of 

marginalised perspectives. Epistemologically, the 

tension between AI’s quantitative, pattern-centric 

approaches and historiography’s interpretive, 

contextual nature demands vigilant methodological 

reflexivity. Ethical imperatives further mandate 

responsible stewardship, especially concerning the 

data rights and cultural sovereignty of Indigenous 

and marginalised communities. 

To address these interlinked challenges, this article 

advocates for a pragmatic, interdisciplinary, and 

ethically grounded approach to AI adoption in 

historical research. Transparency and explainability 

of AI models remain paramount to maintaining 

scholarly trust and critical engagement. 

Collaborative co-development between historians 

and AI specialists ensures that tools are 

contextually and culturally appropriate. Ethical 

governance frameworks, such as the CARE 

principles, safeguard collective interests and 

promote equitable scholarship. Incorporating 

human expertise throughout AI workflows through 

human-in-the-loop systems helps ensure that 

interpretive nuance is preserved. 

Educating historians to understand AI’s capabilities 

and limitations empowers the effective, critical use 

of these tools. Finally, ongoing research should 

prioritise the creation of interpretable AI models, 

balanced and richly annotated datasets, and 

participatory design processes incorporating diverse 

stakeholders. 

By balancing computational innovation with 

scholarly rigour, cultural sensitivity, and ethical 

responsibility, historians and technologists can 

together unlock AI’s transformative potential to 

enrich our understanding of the past, fostering more 

inclusive, nuanced, and robust historical narratives. 
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