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Dear Readers of Spektrum Iran,

First and foremost, I would like to express my sincere gratitude to all readers and supporters of this
journal for your continued companionship and encouragement. I am also deeply appreciative of your
valuable comments, critiques, and suggestions, which help us continuously improve the quality and
direction of the journal.

As part of its ongoing effort toward greater specialization, Spektrum Iran seeks, from time to time, to
dedicate thematic and special issues to significant contemporary topics. The present issue is devoted to
the theme of “Artificial Intelligence and Culture,” a subject whose importance and influence have
become increasingly evident with the rapid development of new technologies in cultural, social, and
human spheres. The articles included in this issue approach this topic from diverse perspectives and
analytical frameworks.

I would also like to apologize to our esteemed readers for the delay in the publication of this issue.
Unfortunately, following the war and the attacks imposed upon Iran, many people—including children,
women, and even university professors—Ilost their lives. In addition, internet services and universities
experienced serious disruptions for a period of time. Since a number of the contributors and reviewers
of this issue are affiliated with Iranian universities, these circumstances caused delays in the
submission, review, and preparation of the articles.

Finally, I would like to extend my heartfelt appreciation to the professors and researchers who
supported us in publishing this issue despite the difficult circumstances. I once again apologize to our
valued readers for the delay and hope that the contents of this issue will prove insightful and beneficial.

Professor Younes Nourbakhsh
Editor-in-Chief, Spektrum Iran
University of Tehran

Sehr geehrte Leserinnen und Leser der Zeitschrift Spektrum Iran,

zundchst mochte ich Thnen, den geschétzten Leserinnen und Lesern sowie Unterstiitzern dieser
Zeitschrift, meinen aufrichtigen Dank fiir Ihre Begleitung und Unterstiitzung aussprechen. Ebenso
danke ich Ihnen fiir Ihre wertvollen Anmerkungen, Kritiken und Vorschldge, mit denen Sie uns bei der
qualitativen Weiterentwicklung der Zeitschrift unterstiitzen.

Die Zeitschrift Spektrum Iran bemiiht sich im Zuge ihrer weiteren Spezialisierung, gelegentlich
thematische Sonderausgaben zu wichtigen aktuellen Fragestellungen zu verdffentlichen. Die
vorliegende Ausgabe widmet sich dem Thema ,,Kiinstliche Intelligenz und Kultur* — einem Thema,
dessen Bedeutung und Einfluss mit der Entwicklung neuer Technologien in kulturellen, sozialen und
humanwissenschaftlichen Bereichen zunehmend gewachsen sind. Die Beitrage dieser Ausgabe
beleuchten das Thema aus unterschiedlichen Perspektiven und wissenschaftlichen Ansétzen.

An dieser Stelle mochte ich mich zudem bei unseren geschétzten Leserinnen und Lesern fiir die
Verzogerung bei der Veroffentlichung dieser Ausgabe entschuldigen. Leider kamen infolge des Krieges
und der Angriffe auf Iran zahlreiche Menschen ums Leben, darunter Kinder, Frauen und sogar
Hochschulprofessoren. Dariiber hinaus waren das Internet sowie die Universititen zeitweise erheblich
beeintrachtigt. Da einige Autorinnen, Autoren und Gutachter dieser Ausgabe an iranischen
Universitdten tétig sind, fithrten diese Umstidnde zu Verzogerungen im Einreichungs-, Begutachtungs-
und Publikationsprozess der Beitréage.

AbschlieBend mochte ich den Professorinnen, Professoren und Forschenden herzlich danken, die uns
trotz der schwierigen Bedingungen bei der Veroffentlichung dieser Ausgabe unterstiitzt haben.
Zugleich bitte ich unsere geschitzten Leserinnen und Leser erneut um Entschuldigung fiir die
Verzogerung und hoffe, dass die Inhalte dieser Ausgabe fiir Sie von Interesse und Nutzen sein werden.

Professor Younes Nourbakhsh
Chefredakteur der Zeitschrift Spektrum Iran
Universitdt Teheran
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Zusammenfassung;

Fast fiinf Jahrzehnte, nachdem Hubert Dreyfus die Bedeutung der Beriicksichtigung des
sozialen Charakters von Intelligenz bei der Entwicklung kiinstlicher Intelligenz betont hatte,
und trotz der Konsolidierung von KI als aktant innerhalb der Nachrichtenmedien, haben sich
praktische Implementierungen schneller entwickelt als die entsprechenden theoretischen
Untersuchungen. Da die Fahigkeit zur Bedeutungsbildung innerhalb einer sozialen Institution
die Sozialisierung eines kognitiven Systems voraussetzt, kann die Sozialisierung kiinstlicher
Intelligenz entlang eines vergleichbaren Pfads wie die natiirliche menschliche Intelligenz
untersucht werden. Auf dieser Grundlage untersucht der vorliegende Artikel die Prozesse,
durch die KI sozialisiert wird, um eine Rolle in der Bedeutungsproduktion innerhalb einer
sozialen Institution wie den Nachrichtenmedien einzunehmen, und behandelt die zentrale
Frage: Was ist sozialisierte kiinstliche Intelligenz? Zu diesem Zweck integriert die Studie das
Modell der Dual-Raumlichkeitsbildung der Intelligenz mit der Représentationstheorie in
einem sozio-organisationalen Rahmen und verwendet einen retroduktiven theoretischen
Ansatz zur Beantwortung der Forschungsfrage. In dieser Analyse wird die soziale Ordnung
als Funktion des Sozialisierungsprozesses von Kl verstanden. Die Dual-Raumlichkeitsbildung
der Welt fiihrt folglich zu einer dual-rdumlichen sozialen Ordnung. Die Ergebnisse zeigen,
dass KI entweder so gestaltet werden kann, dass sie bestehende Wissensformen und
verankerte soziale Stereotype dhnlich wie menschliche Kognition repliziert, oder dass sie sozial
reguliert wird, um eine algorithmische Rationalitit zu férdern, die auf das Gemeinwohl und
die Verwirklichung einer nachhaltigen und gerechten sozialen Ordnung ausgerichtet ist. Eine
solche Ordnung héngt von der Offnung représentationaler Praktiken durch reflexives
Engagement mit sozialen Stereotypen ab, wodurch Transformationen in der Reprisentation
und eine grofere Vielfalt von Identitdten unterstiitzt werden. Der Beitrag dieses Artikels liegt
in der Vorschlag eines integrierten Modells zum Verstindnis der Mechanismen der
Sozialisierung von KI in bedeutungsproduzierenden sozialen Institutionen. Dartiber hinaus
bietet das Modell eine umfassende Perspektive auf die Sozialisierung sowohl nattirlicher als
auch kiunstlicher kognitiver Systeme innerhalb der sich entwickelnden Strukturen dual-
rdaumlicher institutioneller sozialer Ordnungen.

Schliisselworter: kiinstliche Intelligenz, dual-rdumliche Bildung der Intelligenz,
Représentation, Sozialisierung, soziale Ordnung

* Korrespondierender Autor P4 ssameli@ut.ac.ir https:/ / orcid.org/0000-0002-0193-4302
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Abstract

Nearly five decades after Hubert Dreyfus underscored the importance of accounting for the
social character of intelligence in the development of artificial intelligence, practical
implementations have progressed more rapidly than corresponding theoretical inquiry. This
remains the case notwithstanding artificial intelligence’s consolidation as an actant within
the news media. Because the capacity for meaning-making within a social institution
presupposes the socialization of a cognitive system, the socialization of artificial intelligence
may be examined along a trajectory comparable to that of human forms of natural
intelligence. On this basis, the present article investigates the processes through which Al
becomes socialized so as to assume a meaning-making role within a social institution such
as the news media, addressing the central question: What constitutes socialized artificial
intelligence? To this end, the study integrates the Dual-spacization of Intelligence with
representation theory within a socio-organizational framework and adopts a retroductive
theoretical approach to address the research question. Within this analysis, social order is
understood as a function of Al's socialization process. The dual-spacization of the world
consequently gives rise to a dual-spatial social order. The study’s findings suggest that Al
may either be engineered to replicate existing forms of knowledge and entrenched social
stereotypes in a manner analogous to human cognition, or be subject to social regulation that
fosters an algorithmic rationality oriented toward the common good and toward a
sustainable and just social order. Such an order depends on opening representational
practices through reflexive engagement with social stereotypes, enabling transformations in
representation and supporting increased diversity of identities. The contribution of this
article lies in proposing an integrated model for understanding the mechanisms of Al
socialization across meaning-producing social institutions. Furthermore, the model offers a
comprehensive perspective on the socialization of both natural and artificial cognitive
systems within the evolving structures of dual-spatial institutional social orders.

Keywords: artificial intelligence, dual-spacization of intelligence, representation, socialization,
social order
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Dual-spacization of Intelligence

1. Introduction

In recent decades, news organizations have increasingly become leading
actors in integrating artificial intelligence strategies into their structures,
driven by pressures such as access to vast amounts of data, advances in Al
technologies, market pressures, imitation of pioneering news giants in
adopting Al, technological competition, and the need to respond to
audiences' informational needs. For instance, a 2023 global survey examining
Al adoption across 105 news and media organizations in 46 countries reports
that more than 75 percent of the surveyed organizations employ Al in at least
one segment of the news value chain (Beckett & Yaseen, 2023, p. 6).

Since news organizations are among the key social institutions that help
sustain a society’s social order by making the world meaningful (Rohlinger,
2022), the integration of Al into their value chains implies that artificial
cognitive systems now participate alongside natural cognitive systems in
meaning production. For humans, acquiring a meaning-making role in news
media requires socialization (Breed, 1955). Given that AI—developed
through the logic of simulating human intelligence (Ameli, 2021) and now
encompassing deep learning and large language models—operates on
cognitive principles analogous to natural intelligence, its socialization
processes can likewise be examined anthropomorphically (Collins, 2025).
Accordingly, this article seeks to understand the mechanisms through which
Al becomes socialized.

Along this path, one dimension involves recognizing that Al's capacity for
meaning-making depends on its ability to perceive the world, a process that
occurs through representation (Sokol & Flach, 2024; Huh et al., 2024).
Comprehending both the world in which new communication technologies
are socialized and the structural capacities through which it receives and
represents that world allows for the formulation of realistic expectations
regarding the adoption of ICTs' (see for example Sabbar and Matheson, 2019).
In addition, identifying the assemblage of forces that shape the socialization
of artificial cognitive systems along their trajectory toward acquiring a
meaning-making role is crucial for conceptualizing artificial intelligence as a
social phenomenon (Lewis & Westlund, 2014).

On the other side of this trajectory lies socialized Al, whose function is to
help maintain social order. With the emergence of the simultaneous
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communication industry (Ameli, 2011) and the advancement of digital
technologies, this concept requires renewed examination. On one hand, the rise
of virtual space parallel to the physical world has expanded the “social space”
(Ameli, 2011, p. 2), and the profound interwining of this new space with the
physical world has transformed virtual space into a “second life-space” (Ameli,
2017, p. 192). This condition marks the extension of the human life-ecosystem
into digital environments, described as the dual-spacization of the world
(Ameli, 2003a, 2003b; Ameli, et al., 2024). On the other hand, Al possesses an
industrial nature (Ameli, 2021). The syntactic command structure of algorithms
(Goftey, 2008), along with their goal-oriented nature and programmability
(Fin, 2017), establish a precise order in the pursuit of clearly defined objectives.
These new communication technologies have altered the way social
phenomena are perceived (Shahghasemi et al., 2025). Consequently, some
scholars argue that attention should shift toward the "technology's role in
engineering the social world" (Couldry, 2021, p. 11) or "algorithmic regulation"
(Ameli, 2023). Therefore, understanding Al socialization requires situating it
within the evolving coordinates of social order in a dual-spatial society.

Accordingly, this article addresses the question of what constitutes
socialized Al and how Al becomes socialized to attain a meaning-makingrole
in news media—and, more broadly, within any meaning-producing social
institution. To answer this question, the study draws on dual-spacization of
intelligence theory and the theory of representation, employing a a
retroductive theoretical approach.

The novelty of this article lies in presenting a model for understanding the
mechanisms for socialization of neural network-based Al (including deep
learning systems and large language models), a model applicable to all
meaning-producing social institutions. Additionally, the proposed model
provides a comprehensive perspective on the socialization of both natural
and artificial cognitive systems within the context of transforming dual-
spatial institutional structures.

2. Literature Review

New communication technologies have created a significant change in how
social phenomena are perceived (Schatzki, 2025; Shahghasemi, 2025;

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 1-30 3



Dual-spacization of Intelligence

Hohenstein et al., 2023; Kubin & von Sikorski, 2021; Bytiak et al., 2020; Yildiz
& Nur, 2024; Nourbakhsh & Nemati, 2020). The study of mechanisms
through which AI becomes socialized to attain a meaning-making role in
news media can be traced back to the tradition of sociology of newswork,
which focus on newsroom practices, relationships among actors involved in
news production, organizational structures, and the norms and values
underlying the news-making process (Belair-Gagnon, 2019). Although the
historical foundations of this perspective can be traced to the classical works
of Max Weber (1976) and the Chicago School (Hughes, 1940), since the end of
World War II, the everyday interactions of newswork have become a central
concern within sociology. These interactions have been examined through
five major traditions that have emerged sequentially over time (Belair-
Gagnon, 2019): (1) the gatekeeping approach, which foregrounds
mechanisms of social control within the newsroom (Lewin, 1947; White,
1950); (2) the organizational approach, which emphasizes organizational
structures, routines, and decision-making processes (Tuchman, 1978; Gans,
1979); (3) the political economy approach, which analyzes the impact of
market forces and media ownership on news production (Herman &
Chomsky, 1988; Bourdieu, 1998; Hallin & Mancini, 2004); (4) the cultural
studies approach to news, which focuses on the social construction of news
within relations of power (Hall, 2003; Revers, 2017); and (5) the network
approach, which examines the incorporation of digital technologies into the
newsroom and the resulting transformations of its ecosystem (Boczkowski,
2005; Anderson, 2013; Groves & Brown, 2015; Shokrkhah, 2018; Ferrucci et
al., 2022).

Attention to the socialization of newsroom workers dates back to Warren
Breed’s seminal work (1955) within the early sociology of news. Breed
explains that news organizations, in order to structure the news production
process and ensure journalists’ conformity to editorial policies, must socialize
them effectively. In the organizational tradition, the work of Gravengaard
and Rimestad (2014) is noteworthy. By combining newsroom ethnography,
linguistic anthropology, conversation analysis, and theories of profession,
they examine how journalism trainees become socialized into a particular
professional culture and community of practice through interactions with
editors.
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Within the network approach, only a limited number of studies have
directly addressed the socialization of newsroom personnel. For example,
Singer (2004), working within the convergence approach and studying four
converged newsrooms, argues that convergence acts as a catalyst that
redefines the socialization of print journalists and disrupts their perceptions
of their professionalism. Sylvie (2018) demonstrates how established roles
within newsrooms are being reconfigured, with leadership shifting toward
managerial functions and editorial roles evolving into facilitation. Sissons
and Smith (2026), using discourse analysis of interactions among journalists
in three newsrooms, explore how new technologies have reshaped the
identities of newsworkers.

Research on the socialization of Al as a novel technological actor within
the newsroom remains limited. Among the few existing studies, Dodds et al.
(2025) highlight the managed integration of generative Al into everyday
newsroom routines. Based on interviews with editors, journalists, and
innovation managers, and grounded in a theoretical framework of
professional authority, their study proposes mechanisms through which
generative Al can be incorporated into a controlled manner into newsroom
practices. Another pertinent contribution is provided by Collins (2025), who
explores the socialization of natural and artificial intelligence at the societal
level, but does not extend the analysis to the level of social institutions.

A review of the literature reveals that, regarding the nature of socialized
artificial intelligence, no study has yet examined how an AI model becomes
socialized to acquire a meaning-making role within a news organization. To
address this theoretical gap, the present article adopts a combined
organizational and cultural-studies perspective within the broader
framework of the dual-spacization of the world to investigate this question.

3. Theoretical Framework

Dual-spacization of intelligence theory (Ameli, 2021) is situated within the
broader paradigm of the dual-spacization of the world advanced by Saied
Reza Ameli (2003a, 2003b). This paradigm conceptualizes phenomena as
dual-spatial entities operating across two interconnected domains—the
physical world and the virtual world —both of which have become integral
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to everyday and professional practices (Ameli, 2011). Within this framework,
the dual-spacization of the world entails the dual-spacization of intelligence
itself, such that artificial intelligence, in parallel with human natural
intelligence, extends and reconfigures human cognitive and feedback system
across both spatial domains.

The theory provides both a theoretical model and a conceptual system for
understanding the nature of artificial intelligence. Within its theoretical
model, the defining axes of Al include:

1) The real-virtual nature of virtual space, within which an Al model is
developed and which shapes the model’s cognitive boundaries.

2) The applied contexts and the operational domain of AI, which are
related to the limiting boundaries that ensure AI performance remains
aligned with its function and and are based on the following dualities: A)
Traditional vs. modern, referring to ethical codes; B) Local vs. global,
referring to institutional capacities; and C) Real vs. virtual, referring to
hardware, software, and data-related capacities based on modularity,
layering, integration, data-drivenness, networked architecture, and
algorithmicity (Ameli, 2021);

3) The interconnection between artificial and natural intelligence, may
take one of the following modes: A) Exclusivity of physical-space capacities;
B) Replication of physical-space capacities in virtual space; C) Integration of
physical and virtual capacities; D) Replication of virtual-space capacities in
physical space; and E) exclusivity of virtual-space capacities (Ameli, 2017).
This relation and interconnection are determined based on the performance
similarities and differences between human and artificial intelligence in
relation to their function.

The conceptual system of dual-spatial intelligence is a triple classification
system that operates on a real/virtual binary. In this system: placing “real”
or “virtual” in the first slot refers to the nature of intelligence; placing “real”
or “virtual” in the second slot refers to the operational domain of intelligence;
and the third slot concerns the interconnection between intelligence in the
virtual and physical worlds.
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Table 1. Triple classification system of dual-spatial intelligence

Binary Slot1 Slot 2 Slot 3
Intelligence perceived as real

throush sensory experience Intelligence Performance similarity
Real and P§0 ducing };ealpe ffocts in operating in the between artificial and
. hysical world natural intelligence
the physical world P
Intelligence Performance
. Intelligence understood as a genc difference between
Virtual operating in the

artificial and natural
intelligence

mental or symbolic construct virtual world

Since intelligence is defined as a "simple relationship between what we
want, what we perceive, and what we do" (Russell, 2019, p. 21), the
similarities and differences between natural and artificial intelligence are also
understood within this framework. Goal formation is considered within the
framework of Russell and Norvig’s matrix (2022), encompassing systems that
think/act like humans as well as systems that think/act rationally. World
perception and computational and processing capacities are similarly
considered core functions of intelligence. However, this article focuses on
perception. Since world perception occurs in both natural and artificial
cognitive systems during the process of representation, Stuart Hall’s theory
of representation has been employed within a socio-organizational approach.

Hall (2003, p. 15) defines representation as “the use of language to say
something meaningful about, or to represent, the world meaningfully, to
other people [within a culture].” He identifies three major approaches to how
representation works through language (cited in Ameli & Merali, 2004): 1)
Reflective, where language mirrors the inherent meaning of an object; 2)
Intentional, where language imposes the speaker’s intended meaning onto
the world; and 3) Constructionist, where meaning is socially constructed or
produced! through language and shared among members of a culture.

Hall (2003, p. 1) emphasizes the constructionist approach, viewing
representation as the process that "connects meaning and language to
culture". His framework centers on three key questions: Where is meaning
constructed? How is meaning constructed and circulated? And Who
determines and fixes meaning?

1. We use the terms construct and produce interchangeably when reffering to meaning
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To address the first question, Hall (2003, pp. 3-4) introduces the "circuit of
culture", explaining that meaning is produced and circulated at multiple
sites —representation, identity, production, consumption, and regulation.
Regarding the second question, he argues that members of a culture share
common cultural codes, expressed through linguistic codes, enabling similar
interpretations. These linguistic codes consist of material elements (such as
sounds and words) that function as signs representing concepts, thereby
enabling participants to encode and decode meaning. Hall draws on
Saussure’s sign-signifier-signified triad and Barthes” concept of second-
order semiological systems, arguing that these relations are culturally,
historically, and socially constructed (Nothias, 2020).

For the final question, Hall—drawing on Foucault’s discourse theory—
argues that discourses determine how people produce meaning and stabilize it
(Hall, 1997). In Foucault’s conceptualization, discourses are understood as
modes of referring to or "constructing knowledge about a specific domain of
practice: they constitute a cluster, or formation, of ideas, images, and practices
that establish ways of speaking about, forms of knowledge concerning, and
modes of conduct associated with a given topic, social activity, or institutional
site within society" (cited in Hall, 2003, p. 6). Such statements collectively form a
discursive formation that sustains particular institutional or political trajectories
within a “system of dispersion.” Importantly, discursive statements can only be
produced by actors who possess the requisite positional authority to generate
meaning (Hall, 1992, p. 202). Such formations ultimately establish a regime of
truth, determining “... what knowledge is considered useful, relevant, and true
in that context, and what sort of persons or subjects embody its characteristics”
(Hall, 2003, p. 6). In media studies, Hall (1997, p. 20) argues that stereotypes
function as mechanisms for fixing meaning. A stereotype is "a powerful way of
circulating in the world a very limited range of definitions of who people can be,
of what they can do, what are the possibilities in life, what are the natures of the
constraints on them". Thus, the effort to break stereotypes means expanding the
diversity of identities that individuals can experience or encounter.

In this article, the theoretical retroductive approach (Bygstad &
Munkvold, 2011) is employed to address the research question. This
approach, a qualitative and interpretive research strategy, aims at providing
a “theoretical explanation that proceeds by description of significant features,
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retroduction to possible causes, elimination of alternatives and identification
of the generative mechanism or causal structure at work" (Bhaskar, 1998:
xvii). Conducting research based on this approach typically unfolds in six
steps: "1) description of the event; 2) identification of key components; 3)
theoretical re-description (abduction); 4) retroduction (identification of
candidate mechanisms); 5) analysis of selected mechanisms and outcomes;
and 6) validation of explanatory power" (Bygstad & Munkvold, 2011, p. 5).

4. Findings

Before defining socialized Al it is necessary to determine the function and
meaning of socialness within a cognitive system. Researchers argue that the
function of socialness in artificial intelligence is social order (Couldry, 2021). In
classical studies, despite different approaches (Silver and Clark, 2008), two basic
dimensions are typically proposed as pathways toward achieving social order:
"coordination of actions", and "cooperation to attain common goals" (Hechter &
Horne, 2009, p. 1). Additionally, conformity is proposed as “a solution to the
problem of social order,” emerging through socialization (Rydgren, 2008, p.71).

The socialness of a natural cognitive system, drawing on a reinterpretation
of Collins’s (1998, p. 479) classical definition within the theoretical framework
of this article, is defined as the capacity of a cognitive system to attain “social
fluency” within one or more institutional discourses. Social fluency is further
conceptualized, in alignment with Ludwig Wittgenstein's perspective
(Magee, 2019; Collins, 2025), as the ability of a natural cognitive system to
learn — through everyday life — the language and its practical applications for
meaning-making in accordance with the role it occupies within the
institutional division of labor. This learning process occurs through
interactions both with members of a culture and with the “Originators” and
“Speakers” of a given discourse (Hall, as cited in Griffin, 2012, p. 347).
Accordingly, the socialization of a natural cognitive system refers to the
processes through which it achieves social fluency. On the basis of this
definition, two key propositions follow: 1) socialness pertains to collective
tacit knowledge, that is, knowledge acquired through social experience; and
2) socialness is defined in relation to actors” social roles within institutional
divisions of labor (Berger & Luckmann, 1966).
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Within this perspective, a cognitive system does not become social merely
by learning linguistic sign systems; rather, it must also learn how to use
language as a tool in various social roles. Therefore, in this article, language
is considered in two analytical dimensions: language as a tool and language
as a sign. Learning language as a sign system enables members of a culture
to share a common understanding of correctness and appropriateness within
discursive formations and to engage in meaningful communication. Learning
language as a tool, in turn, expands the range of activities that individuals
can perform in different social roles. Moreover, language as a tool is not solely
experiential; in educational processes, specialized terminologies emerge in
the form of metaphors, images, humor, rumors, and other communicative
devices that individuals acquire while learning professional skills (Breed,
1955; Berger & Luckmann, 1966; Talebi Tadi & Rastegar Khaled, 2025).
Accordingly, the nature of socialized Al is articulated within the socio-
organizational approach of the dual-spatial intelligence model.

4.1. Socialization of natural intelligence in the shared real world /
socialization of Al in the possible datafied world

In the dual-spatial intelligence model, the cognitive resources of artificial
and natural intelligence are intertwined. However, the worlds within which
they become socialized are different. The socialization of natural intelligence
takes place in a single physical world commonly shared by all members of
the human species. By contrast, the socialization of artificial intelligence takes
place within a datafied possible world that is constructed and regulated by
humans through the selective extraction of data from the real world.
Decisions concerning which data are selected are shaped by data acquisition
processes that are, in turn, conditioned by factors such as data availability
(IBM, n.d.), the technical, legal, security, political, and economic dimensions
of data accessibility (Mohseni Ahooei, 2024; Salehi et al., 2026), algorithmic
mechanisms that extract data from users on the basis of legibility (Gillespie,
2014), and socio-cultural patterns of participation as well as the
representativeness of target populations (Ade-Ibijola & Okonkwo, 2023).

4.2. The applied contexts and operational domain of Al and Dual-
spatial structural capacities of Al socialization

According to the dual-spatial intelligence model, the applied contexts and
operational domains that guide the socialization of an artificial cognitive
system toward social order are as follows:
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Moral codes: An artificial intelligence model is socialized into a culture when
it acquires that culture’s moral codes at societal, institutional, and content levels.
Moral codes establish what is true or false —or what is considered reality —in the
real world (Collins, 2025). They correspond to the second-order semiotic system
of that culture and, in accordance with representation theory, are produced and
fixed through discourses and stereotypes.

Institutional considerations in the integration of Al into the value chain:
The capacities of a public, private, or governmental institution that deploys
an Al model within its value chain include: 1) procedures—structured
patterns of recurrent processes within the institution; 2) principles of
professional ethics—globally standardized normative statements about
proper conduct within a profession, defined by professional bodies to
safeguard public trust and credibility (Mackenroth, 2025); 3) corporate social
responsibility —institutional commitments to society and the public interest,
regulated by national legal frameworks.

Structural capacities regulating AI socialization in virtual space:
Structural capacities include the hardware, software, and data that shape the
social structure of the datafied world and define the applied contexts of
socialized Al. Hardware capacities, the technical substrate of Al, include both
immaterial elements such as protocols, standards, and security (Ameli, 2025),
and material infrastructures such as digital connectivity, GPUs,
semiconductors, and Al supercomputers (Tortoise, 2024). Software and data
capacities are treated jointly because algorithms derive meaning only insofar
as they are paired with databases; without such pairing, they remain
“meaningless machines” (Gillespie, 2014: 4). Data must be gathered and
prepared before algorithms can operate. Social considerations in data
gathering were discussed earlier. Two social considerations arise in the
context of data preparation: A) The logic of data categorization in databases
based on the relational ontology of the datafied world: The ability to mentally
categorize the world is a genetic capacity in humans, one with a long
intellectual history (Hall, 1997; Shahghasemi, 2025). Moreover, societies have
categorized data for millennia—for instance, through censuses—whose
social implications for constructing reality and enabling state control have
been recognized since the late twentieth century (Scott, 1998). It is also argued
that in artificial cognitive systems, data categorization has the capacity to
construct reality according to algorithmic logic (Cox, 2022). Scholars show
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that relational database architectures produce a "relational ontology that
understands data as atomized, regular, uniform and only loosely connected
objects that can be ordered in a potentially unlimited number of ways at the
time of retrieval" (Rieder, 2012; cited in Gillespie, 2014, p. 6). These data have
no inherent meaning and only acquire significance when algorithms retrieve
them through queries based on co-occurrence patterns. Here, in addition to
algorithms, the ways in which databases are categorized, which data are
placed in each category, and who decides how these categorizations are
implemented all constitute powerful claims about truth in the world
(Gillespie, 2014). B) soft and hard filtering of data: A second consideration
involves integrating principles of professional ethics and corporate social
responsibility into explicit “if-then” rule-based structures within the code.
The two primary mechanisms of data preparation are: exclusion, which
excludes certain data from training sets (hard filtering), and demotion, which
reduces weights within neural networks (soft filtering) (Gillespie, 2014). The
social dimension here concerns the engineers developing Al models. They
become part of institutional work routines despite not necessarily possessing
the specialized language, skills, or professional ethical knowledge of that
institution. Consequently, cooperative goal-oriented work may rely on
various forms of negotiated social agreement.

4.3. Dual-spatial processes of Al socialization in relation to natural
intelligence

The socialness of a natural cognitive system can be understood a the
aggregate learning of 1) language as natural signs and second-order signs,
and 2) language as a tool. In a socio-organizational approach, this equation
depends on the social distribution of knowledge and the social division of
labor, where, at the intersection with social order, the social distribution of
knowledge is linked to coordinative action, and the division of labor is
connected to cooperation to attain common goals. Following Collins (2025),
we designate language as natural signs as natural language, language as
second-order signs as moral codes, and language as a tool as experience.

Accordingly, we define the relationship between natural and artificial
socialization across three levels: primary, secondary, and tertiary
socialization (Collins, 2025). The socialization processes are explained
through three classical theories: Vygotsky’s (1978) theory of cognitive
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development at the individual level; Berger and Luckmann’s (1966) theory of
the social construction of reality at the institutional level; and Breed’s (1955)
model of newsroom socialization. These theories align with the conceptual
foundation of this article by emphasizing the social origins of socialization.

It is also necessary, across all stages of socialization, to identify the
assemblage that orients a natural or artificial cognitive system toward social
order. Within the dual-spatial intelligence model, this assemblage consists of
people, processes, things, and data (Ameli, 2025). Actor-Network Theory
proposes a comparable configuration, comprising actors, actants, activities,
and audiences (Lewis & Westlund, 2014). Table 4 illustrates the
correspondence between these elements in the contexts of natural and
artificial intelligence.

Table 4. Assemblage guiding the socialization of natural and artificial intelligence toward social order

Natural Intelligence Artificial Intelligence
. l-spatial societal A .
Society dual-spatial societa ctors at Audiences
members societal level
Re§pp nsible others/ Responsible others/
Originators (e.g., news .
. Originators
People publishers)
€op Actors at Speakers
Institutions institutional Al specialists
Significant others (e.g., |level Significant | (intra/extra-
newsroom staff) others institutional)
business
professionals
tasks of an Al model within institutional
Processes | Job roles
workflows
Things whose meaning is
Things | constructed through everyday dual-
spatial interactions .
Knowledge about the world and its Actants (algorithms, code, CMS, etc.)
Data stereotypes, mediated through
language

4.4. The three stages of socialization of natural intelligence

This section outlines the three stages of natural intelligence socialization
based on the dual-spacization of intelligence theory and a re-reading of
representation theory.
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Primary socialization of natural intelligence in the dual-spatial family:
The socialization process of the natural cognitive system begins at birth and
continues until the child enters school. In this stage, parents function as
responsible others, drawing on the authority they derive from the discourse
of the family institution. Based on various factors —including their social
position, embodied hereditary social attributes, and their personal beliefs and
experiences —they select and interpret aspects of the world for the child
(Berger & Luckmann, 1966). According to social theories of intelligence,
although the child is born with biological capacities for adapting to the social
world, they cannot initially use linguistic signs and rely instead on biological
eideticimagery. Gradually, through interaction with parents, the child begins
to use external action signs (Vygotsky, 1978). In the process of identification,
the child subsequently internalizes the mental meanings of those external
signs as interpreted by the parents (Tomasello, 1999). As development
continues, the child learns the "native language" through repeatedly hearing
stable descriptions of things by parents in various contexts. In this way, the
child comes to believe in a stable world in which things are always described
in the same way. This generates a sense of truth about the world, and later
these "moral concepts" constitute the individual’'s “moral compass”
throughout life (Collins, 2025: 1256). As a result, the truth-world internalized
during primary socialization becomes highly resistant to collapse. Through
identification with parents, the child likewise adopts their beliefs concerning
social roles and thereby develops a coherent sense of self. Ultimately, the
child becomes capable of co-creating new shared meanings with parents,
marking the completion of primary socialization. As development continues
and the child interacts with other significant figures, such as grandparents,
consciousness progressively abstracts from truths tied to particular objects
and role expectations toward more generalized societal truths and roles
(Berger & Luckmann, 1966).

At this stage, what is crucial is that with the dual-spacization of the world,
we now encounter the dual-spatial family (Ameli, 2011). In this new
condition, two major transformations have occurred in the communicative
system of the family: "the transformation of interactional space and social
communication with the outside world; and the transformation of
accessibility to the outside world on a global scale" (Ameli, 2011: 161). These
shifts have produced cultural multiplicity within families, plurality of
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culture-shaping sources inside the home, transformations in sources of
personal self-understanding, the loss of wide shared cultural domains with
the broader society, value relativization, individualization, and the
expansion of independent personal spheres (Ameli, 2011). Together, they
have three major implications for child socialization: 1) moral concepts
within the family may no longer align with societal moral codes; 2) members
of a dual-spatial society may hold heterogeneous moral concept systems; and
3) the expansion of independent personal spheres has shifted parent-child
communication toward “communicative interactions” (Ameli, 2011: 162-
163). In such a situation, the family’s capacity to produce conformity is
significantly challenged.

Secondary socialization of natural intelligence under conditions of
global access: Secondary socialization begins when the individual enters
school and continues until the end of the schooling period. During this stage,
the individual acquires “written language” and “early technical concepts”
(Collins, 2025: 1253). According to the cognitive development theory, some
mental functions develop in school through collaboration with more capable
peers and under the guidance of teachers. On this basis, learning the early
technical concepts of any subject provides the foundation for more complex
mental processes. Furthermore, through acquiring written language, the
student masters linguistic symbols and meanings at the societal level
(Vygotsky, 1987). Importantly, the foundational reality is what the individual
internalized during childhood, and every subsequent content that becomes
internalized is built upon this pre-existing reality (Berger & Luckmann, 1966).
Students further acquire social stereotypes associated with their roles, along
with the requisite social skills, through normative components, mechanisms
of reward and punishment, and institutional rituals. These are transmitted
through the ways teachers address them, their interactions with classmates
and other students in the school, and their membership in various groups, all
of which contribute to the construction of their identity (Collins, 2025).

At this stage, the dual-spacization of social structures has resulted in the
global expansion of human development, worldwide pathways of access,
human connectivity to all global capacities, networked linkage to all
phenomena, and the translocalization of all levels of communication (Ameli,
2011). In such a world, on the one hand, various social institutions constantly
compete to define the “truth” of the world from their own perspectives,
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cultivating in the individual a heightened sense of the instability of meanings
(Collins, 2025). On the other hand, individuals may join online subgroups
outside their own society —or marginal subgroups within it —that operate
with different moral codes. This can give rise to identity and cultural
heterogeneity and hybrid identities (Ameli, 2011).

Tertiary socialization of natural intelligence in virtual work: Tertiary
socialization begins when an individual enters university and continues until
they attain a position in which they participate in meaning-construction
within a specialized profession in an institutional subworld such as a news
agency. In this stage, the individual first learns the “specialized language”
and “professional skills” of a profession at the university from responsible
others (academic instructors) and internalizes them through interaction with
classmates (significant others). During the acquisition of professional skills,
the student also learns the idioms, metaphors, and affective tones associated
with that occupational role. Subsequently, upon entering an institutional
subworld and interacting with responsible others (managers, senior staff)
and significant others (colleagues), the individual learns — through various
mechanisms —what counts as valid world knowledge and acceptable social
stereotypes within that institutional discourse (Breed, 1955; Collins, 2025:
1253).

As noted earlier, in a dual-spatial world, social structures themselves have
become dual-spatialized; thus, we encounter "virtual work". The concept of
virtual work was first introduced in the paradigm of the dual-spacization of
the world by Saeid Reza Ameli (2006a). In this paradigm, work in the virtual
world transforms from an activity tied to a specific physical location into one
detached from place, giving rise to the notion of remote work (Ameli, 2011:
293). In such a context, conformity may emerge in a “compliance” form —
behavioral conformity (Rydgren, 2009: 85) —which we refer to as second-
order conformity. Here, the individual adapts to certain discursive meanings
in order to benefit from the advantages of belonging to an institutional
subworld, such as income or occupational status.

4.5. Three stages of Al socialization

This section outlines the three stages of Al socialization based on the dual-
spacization of intelligence theory and a re-reading of representation theory.
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Primary socialization of AI and task- and goal-oriented prior
configuration: Currently, the primary socialization of Al occurs in the form
of prior configurations, that is, before a model is even constructed, its initial
settings are established. Temporally, this process spans from the design
phase for developing a model to the commencement of model learning. At
this stage, institutional speakers, Al specialists, and business professionals
(Lewis & Westlund, 2014) engage, prior to model construction, in agreements
regarding the creation of a potential data world and the engineering of work
processes, based on technological, legal, security, economic, political, and
socio-cultural considerations, as well as on the intended tasks and objectives.
At this stage, Al specialists, within the framework of a given proposal,
construct a data world and configure actants. Since Al models are not
inherently capable of directly understanding human natural language, they
instead rely on a set of formal and computational languages. These languages
function in a manner analogous to experimentation in human intelligence,
serving as a means for the system to process and interpret information in a
structured, computationally defined manner. At this stage, the professional
ethical principles and organizational codes of social responsibility of the
model developer and of the institutional sub-world in which the model is
intended to perform a task are incorporated into the system in the form of
explicit if...then instructions. The choice of learning paradigm is also crucial
for embedding ethical codes. In a general typology, four kinds of data-driven
learning exist: Supervised learning, unsupervised learning, semi-supervised
learning and reinforcement learning (Sutton & Barto, 2014; Collins, 2025;
Russell & Norvig, 2022; Danks, 2014).

Secondary Socialization of AI and Translocal Socialization: The second
stage of Al socialization concerns model learning—when a model learns
language (natural language and moral codes / syntax and semantics) and its
uses in the real world from data so that it can produce meaning. At this stage,
data enter the artificial neural network. For the network to process the input
data must be converted into numerical form, a process carried out in the
embedding layer. In this layer, textual, audio, or visual data are first broken
into smaller meaningful units—such as words (or tokens) in textual data
(Salehi et al., 2026). Each word is then represented as a numerical vector in a
continuous vector space, where each number in the vector denotes a semantic
feature corresponding to some dimension of knowledge about that data
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(Keikha & Rahgozar, 2018; Babic et al., 2020). These vectors initially contain
random numerical values; thus, they are arrays of meaningless numbers.
Gradually, during model learning, their values are adjusted to become
meaningful numerical representations (Yadav, 2024). This numerical
adjustment is collective in nature, meaning that all elements of a data-world
participate in the socialization of an artificial cognitive system. Other layers
of the neural network are similarly constructed with randomly initialized
weights among artificial neurons arranged in successive layers. Input data,
in vector form, pass through these layers sequentially, and at each layer more
complex patterns —such as syntactic structures or sentiment —are extracted.
At the end of this process, the network produces an output, which is
evaluated and accepted or rejected through direct, implicit, or reinforcement-
based supervision (Collins, 2025). From this perspective, through weight
adjustment and progressive pattern extraction, an artificial cognitive system
learns human linguistic signs within the discursive configuration of the
broader society from which the training data are derived. It is at this point
that we may say the system has become socialized.

Accordingly, secondary socialization in Al is described as “translocal
socialization” (Ameli, 2021) — meaning that the model begins to learn about the
world based on training data from all societies that use the internet. Two points
arise here: If the training data come from multiple societies and the learning
paradigm is semi-supervised or unsupervised, then, because societies have
different regimes of truth, what is considered acceptable about the world
becomes entangled. Such entanglement is further intensified by structural
epistemic asymmetries within global knowledge production. Drawing on
interviews with Iranian sociologists, Hosseini and Sakhaei (2025) argue that Al
systems are often experienced as carriers of dominant epistemologies while
simultaneously functioning as sites of local reinterpretation and strategic
agency. This tension between decontextualization and cultural specificity
illustrates how Al socialization unfolds within hierarchically structured
epistemic orders shaped by power, institutional infrastructures, and
governance regimes. Additionally, Within each society, “core” and “Outliers”
actors differ. Individuals with marginal behaviors or values may not be socially
rewarded; however, on the internet it is often non-typical or unconventional
views that gain traction. Hence, a model may statistically misclassify central
versus marginal moral codes (Collins, 2025).
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Tertiary socialization of Al and attaining an institutional position for
meaning-construction: In the third stage, an artificial cognitive system is
optimized or tuned to produce meaning within an institutional sub-world,
such as a news organization, through learning institution-specific moral
codes. Technically, during this process, the model’s internal weights and
parameters are re-adjusted based on the specialized data and textual content
of that institutional sub-world. If the model is pre-trained, the professional
ethical principles and organizational responsibility codes of that institutional
domain—explicit knowledge —are incorporated into the computational
framework. As a result, the model learns the institutional language and its
specific applications within a distinct discursive sub-world. With the
emergence of large language models, prompt engineering —alongside fine-
tuning—has gained increasing attention as a key approach for the
socialization of artificial intelligence models.

5. Discussion: Dual-spatialized representation within the circuit of culture

As noted, the relationship between natural and artificial intelligence is
determined based on the similarities and differences in their performance in
achieving social order, and conformity is proposed as the solution to the
problem of social order. In the socio-organizational approach, conformity is
defined as the reproduction of meanings within a discursive configuration
through representational processes by all members of a culture who hold
institutional positions in meaning production. With regard to the socialness
of a natural cognitive system that occupies a position of institutional
authority in meaning-making within a discourse, social order is defined as
the representation of the world — or the act of giving meaning to the world —
through language, in a manner aligned with the originators and speakers of
that discourse who, within a particular historical moment and institutional
location, possess the authority to construct meaning.

Thus far, the nature of socialized artificial intelligence has been explained,
and its components are shown in the figure below.
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Figure 1. An integrated model of the socialization of AI

As previously stated, the representation of the world occurs through
language. Given that language, according to representation theory, consists
of practices and circulates meaning within the circuit of a culture through
meaning-circulation systems—such as the media (Hall, 2003) —and since
language serves a mediating role that, based on its philosophical foundations,
is related to behavioral change (Vygotsky, 1978), it is thus a means by which
the social actions of members of a culture can be coordinated around shared
meanings oriented toward attaining common goals.

On the other hand, several scholars have demonstrated how governments
and corporations attempt to reconstruct social reality through engineered
processes of datafication, aligning it with their own interests and naturalizing
these constructions (Couldry, 2021, pp. 11 & 13). Within the theoretical
framework of this article, we also show that world-representation is not
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confined to natural language within natural cognitive systems; rather, Al
algorithms are new actants that become socialized in order to produce
meaning in ways that resemble human meaning-making. The relationship
between these two meaning-producing systems is articulated at the
intersection of the two axes of social order shown in the table below.

Table 6. Relationships in the socialization of natural and artificial intelligence across the intersecting
axes of social order

Functional Relationships of the Socialization of Natural

Axes of social order and Artificial Intelligence

Gradual bio-cultural learning of natural language / task-
oriented initial selection and configuration of formal-
computational languages in artificial intelligence

Gradual learning of moral codes/ Initial integration of
professional ethics and corporate social responsibility
into the computational codes

Hard internalization of moral norms/ Soft integration of

Coordination of actions concerning  ethical codes through computational configurations
the social distribution of knowledge
through language Gradual learning of written and instrumental language/

Gradual adjustment of numerical codings of linguistic
signs and neural network weights

Local secondary socialization/ Translocal secondary
socialization

Learning specialized institutional language and skills/
Institutional fine-tuning based on re-adjusting numerical
vectors and weights

Cooperation to attain common
goals regarding algorithmic social
division of labor

Early-life selection from the shared real world/ Prior,
consensual selection from possible data worlds

This table confirms that we are dealing with a dual-spatialized social
order, meaning that within a given institutional discourse and under specific
historical conditions, the construction of meaning through Al algorithms
resembles the construction of meaning through natural language by human
actors who hold institutional authority in producing meaning.

Coordination of actions: Regarding language as a tool, since algorithms
are developed and employed for "action and transformation" (Burgin, 2007:
2), they consist of practices and possess the power to shape behavior. They
produce meaning and circulate it within the circuit of culture, thereby fixing
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shared meanings about the proper and natural discursive use of things in the
world —whether persons, objects, or events —across everyday life situations.
Consequently, they exert real effects on the actions of members of a culture.
Accordingly, within representation theory, algorithms have entered the
circuit of culture and have acquired a position within the representational
processes of this circuit. Since representational processes involve meaning-
construction through both natural language and engineered algorithms, and
since the sources of knowledge for both natural and artificial cognitive
systems have become interwoven, representational processes within the
circuit of culture have thus become dual-spatialized. On the other hand, the
embedding of affective nuances in algorithms—such as emotions,
commitments, concerns, and other culturally human considerations—
depends on advances in software domains. Many scholars argue that current
Al models still lack these human aspects, though substantial efforts are
underway (Denning & Rousse, 2024; Janhonen, 2025). With language
understood as a system of signs, the table above demonstrates that artificial
cognitive systems, through numerical representation and the adjustment of
weights in neural networks, are able to learn linguistic signs and their uses
from data produced by members of society or institutional sub-worlds,
thereby simulating human understanding. Nevertheless, the table also
indicates that the socialization of AI does not depend exclusively on tacit
knowledge. In defining the socialness of natural intelligence, we showed that
socialness is fundamentally linked to tacit knowledge. However, artificial
cognitive systems, which are developed and operate primarily within
domains of engineered intentionality and lack lived social experience in the
real world, require explicit knowledge in addition to tacit knowledge to
perform in ways comparable to humans.

Accordingly, the socialness of an artificial cognitive system is defined as
the system’s capacity to acquire social fluency within an institutional
discourse. Social fluency refers to the ability of an artificial cognitive system
to learn linguistic signs and their uses from the data of societal members and
from the data of originators and speakers within that institutional discourse,
and to have its algorithms adjusted in accordance with the professional
ethical codes and organizational social responsibility norms of that
institutional sub-world.
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Cooperation to attain common goals: Artificial cognitive systems constitute
new speakers who have acquired institutional positions in meaning production
within a sub-world. Since their design, development, and optimization occur
collectively through the contributions of multiple actors, each possessing
different specialized languages and technical skills, the agreements established
among these actors can orient the performance of an artificial cognitive system
in directions analogous to the performance of a natural cognitive system.

6. Conclusion: Socialized Al as a Provider of the Common Good and a
Stable and Just Social Order

In this article, within the framework of the dual-spatial intelligence model
and through a re-reading of representation theory in the socio-organizational
approach, we examined the nature of socialized Al. Ultimately, we define this
concept within the theoretical system of dual-spatial intelligence. Within this
theoretical system: a) In the first slot, since Al algorithms, as tools, exert real
effects on society, we focus primarily on the “real” within the real-virtual
binary. b) In the second slot, because the practical domain in which Al
becomes socialized is the virtual domain, the “virtual” side of the real-virtual
binary takes center stage. c) In the third slot, since Al socialization occurs
through the tacit knowledge of the society affected by Al and the explicit
knowledge of institutions, one dimension of “socialness” —i.e., learning
language as sign—is based on the performance similarity between natural
and artificial intelligence. The other dimension —language as tool —is based
on their performance difference. Accordingly, in the first case, we select
“real” from the real-virtual binary, and in the second case, we select “virtual”
dimension. Thus, socialized Al, in its sign-based linguistic dimension, is real-
virtual-real, whereas in its tool-based linguistic dimension, it is real-virtual-
virtual — half social and half regulatory.

On this basis, the socialness of Al is equivalent to the combination of: 1)
social learning of language as both natural signs and second-order signs, and
2) the technical regulation of language as a tool, which is shaped by the
division of labor (both), society’s tacit knowledge (first), and institutions’
explicit knowledge (second). Based on this, the application of current large
language models at the level of institutions, without socialization in the third
stage, would disrupt the social order of institutional discourse.
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Within this framework, it appears that the most consequential decision in
developing any Al model —whether deep learning-based or large-language-
model-based —concerns its purpose. We must answer whether an artificial
cognitive system should be socialized and regulated in a way that reproduces
world knowledge and existing stereotypes in the traditional manner, thereby
performing similarly to humans; or whether it should be socialized and
regulated in a manner that delivers a form of rationality oriented toward the
common good, and a sustainable and just social order. On this basis, a
sustainable and just social order is grounded in algorithmicrationality, which
enables the opening of the practice of dual-spatial representation. This
process requires entering into social stereotypes themselves, subverting,
opening up, and exposing them from within, which can influence the
transformation of representational practices along the path of identity
diversity. Indeed, Al is developed by the cultural and social ecosystems of
societies. Certainly, many governments seek a civilizational, ethical, and
perfectionist orientation in the quality of using emerging technologies, and
many have succeeded in creating ethically regulated structures for the use of
new technologies in general and Al in particular.

Furthermore, given the intertwining cognitive resources between natural
and artificial intelligence and the continuous interaction between the two,
human intelligence is evolving through its engagement with artificial
intelligence, which possesses a high capacity for leveraging encoded
variables. This trend has produced a new trajectory of hybrid human-
machine capabilities. Accordingly, it seems that social institutions such as
news media, in order to preserve institutional social order, should shift
toward hybrid approaches that combine symbolic Al with data-driven AL

Given the focus of this study on representational processes and the rules
and regulations within the cultural circuit, other research avenues are
suggested for the theoretical and practical development of this field. These
include investigating the role of social artificial intelligence in other points of
the cultural circuit, such as production, consumption, and identity.
Furthermore, conducting an analysis aimed at assessing whether the
meaning construction within meaning-making institutions is moving toward
rationality or merely reproducing the status quo in the representation of
social stereotypes can provide a realistic picture of the current state.
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Zusammenfassung;

Die rasche Verbreitung grofSer Sprachmodelle und textgenerierender Systeme hat nicht nur
einen technologischen ~Wandel ausgelost, sondern auch eine epistemische
Umstrukturierung der Art und Weise, wie Bedeutung erzeugt und zirkuliert wird. Diese
Arbeit diagnostiziert ein spezifisches Risiko fiir das Persische: die Abschwichung und
potenzielle Verdrangung seines kulturell-semantischen Horizonts innerhalb globalisierter,
vorwiegend englischsprachiger Kl-Infrastrukturen. Ziel der Untersuchung ist analytisch
und diagnostisch: die begrifflichen Grundlagen der ,semantischen Souverdnitat”
herauszuarbeiten und die strukturellen Wege aufzuzeigen, auf denen zeitgenossische KI-
Praktiken persische Bedeutungen, Metaphern und hermeneutische Traditionen gefdhrden.
Die Studie verbindet begrifflich-philosophische Analyse (Sprachphilosophie, Hermeneutik,
Phianomenologie) mit einer kritischen Lektiire aktueller KI-Trainingsregime und
Datentkologien. Sie bedient sich einer analytischen Begriffssynthese statt empirischer
Intervention: Die Untersuchung verfolgt theoretische Pramissen (Wittgensteins ,, Bedeutung
als Gebrauch”, Gadamersche Horizonte, Davidsonsche Triangulation, Floridis
Informationsethik) und kartiert sie auf die materiellen Praktiken der Datensatz-Kuration,
des Modell-Trainings und der Plattform-Vermittlung. Die Arbeit identifiziert mehrere sich
gegenseitig verstirkende Mechanismen, durch die KI-Systeme semantische Asymmetrie
erzeugen: Korpus-Bias und Reprasentationsknappheit; algorithmische Ubersetzung, die
nicht-englische semantische Netze in englisch-dominante Vektorrdume umstrukturiert;
infrastrukturelle Vermittlung, die persische kulturelle Artefakte zu reinen Datenpunkten
ohne ihren hermeneutischen Kontext degradiert; sowie epistemische Filterung durch
Empfehlungs- und Retrieval-Systeme, die bestimmte Formen von Explizierbarkeit
gegentiber Opazitdit und Singularitit privilegieren. Insgesamt verkdrpern diese
Mechanismen, was ich als ,phdnomenologische Ausléschung” der welterschlielenden
Kraft einer Sprache bezeichne. Das Phdnomen, um das es geht, ist nicht bloBer lexikalischer
Verlust, sondern eine ontologische Verarmung: eine Verengung der Fahigkeit des
Persischen, eigenttimliche Weisen des Seins zu erschliefsen. Die Anerkennung dieses Risikos
verlangt begriffliche Klarheit iiber semantische Souverénitit als diagnostische Kategorie.
Die vorliegende Arbeit verzichtet bewusst auf die Formulierung remedierender Politiken;
stattdessen zielt sie darauf ab, eine strenge philosophische Inszenierung des Problems zu
bieten, damit nachfolgende Forschung und 6ffentliche Diskurse die Tiefe, Modalitidten und
Einsétze der semantischen Gefdhrdung des Persischen angemessen einschétzen konnen.

Schliisselworter: algorithmischer kolonialismus, kiinstliche intelligenz, kulturelle
selbstbestimmung, persische sprache, phanomenologische ausloschung, semantische souveranitét
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Abstract

The rapid proliferation of large language models and text-generative systems has
precipitated not only technological transformation but also an epistemic reconfiguration
of how meaning is produced and circulated. This paper diagnoses a specific risk facing
Persian: the attenuation and potential displacement of its cultural-semantic horizon
within globalized, predominantly English-language Al infrastructures. The objective is
both analytic and diagnostic: to delineate the conceptual grounds of 'semantic sovereignty'
and to map the structural pathways through which contemporary Al practices endanger
Persian meanings, metaphors, and hermeneutic traditions. The study combines
conceptual-philosophical  analysis  (philosophy of language, hermeneutics,
phenomenology) with a critical reading of current Al training regimes and data ecologies.
It employs analytic conceptual synthesis rather than empirical intervention: the analysis
traces theoretical presuppositions (Wittgensteinian ‘meaning as use’, Gadamerian
horizons, Davidsonian triangulation, Floridi’s information ethics) and maps them onto the
material practices of dataset curation, model training, and platform mediation. The paper
identifies multiple, mutually reinforcing mechanisms by which Al systems produce
semantic asymmetry: corpus bias and representational scarcity; algorithmic translation
that restructures non-English semantic networks into English-dominant vector spaces;
infrastructural mediation that repositions Persian cultural artifacts as data points divorced
from their hermeneutic contexts; and epistemic filtering enacted by recommender and
retrieval systems that privilege certain forms of explicability over opacity and singularity.
Collectively, these mechanisms instantiate what I term the “phenomenological extinction’
of a language’s world-disclosing power. The phenomenon at stake is not mere lexical loss
but an ontological impoverishment: a contraction of Persian’s capacity to disclose
distinctive modes of being. Recognizing this risk requires conceptual clarity about
semantic sovereignty as a diagnostic category. This paper stops short of prescribing
remedial policies; instead, it aims to provide a rigorous philosophical staging of the
problem so that subsequent scholarship and public discourse can assess the depth,
modalities, and stakes of Persian’s semantic endangerment.

Keywords: colonialism, Artificial intelligence, Cultural self-determination, Persian
language, Phenomenological extinction, Semantic sovereignty
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Semantic sovereignty in the age of artificial intelligence

1. Introduction

Over the past decade, artificial intelligence has ceased to be a discrete field of
technological innovation and has instead become an ontological
environment—an encompassing horizon within which linguistic activity,
communication, and even thought now unfold (Floridi, 2014; Crawford,
2021). What once counted as “textual mediation” has transformed into
computational prefiguration: before words reach us, they are already filtered,
predicted, and optimized by algorithmic systems that learn from immense
corpora (Bender et al., 2021). Such systems do not merely extend the range of
human expression; they pre-structure the conditions under which expression
itself is possible (Heidegger, 1977, pp. 19-23). Consequently, we must ask not
simply how Persian is represented in these architectures but what becomes
of Persian as a mode of disclosure when its linguistic lifeworld is subsumed
by infrastructures that think and calculate in English (Apter, 2013).

This paper emerges from the conviction that the crisis facing Persian in the
age of Al is not reducible to the familiar concern about “digital neglect” or the
underrepresentation of non-English languages online (Phillipson, 1992). These
are symptoms, not causes. The deeper issue is the reconfiguration of the semantic
order itself —how meaning comes to exist, circulate, and gain authority in a
computationally governed world (Foucault, 1970; Couldry & Mejias, 2019).
Drawing on Iranian scholarship on cultural diversity, such as models for
intercultural communication that emphasize structural unity alongside
pluralism (Nourbakhsh, 2009), the crisis of semantic sovereignty highlights how
Al infrastructures risk undermining Persian cultural self-determination. Persian,
with its thousand-year continuum of poetic, philosophical, and mystical
expression, embodies a model of meaning that is associative, allegorical, and
often deliberately indeterminate (Nasr, 2007; Aminrazavi, 1997). Its linguistic
vitality depends on ambiguity, allusion, and metaphorical excess. In contrast, the
architectures of modern Al valorize disambiguation, predictability, and
semantic flattening (Bender et al., 2021). They reward clarity over resonance,
explicitness over implication, the literal over the symbolic. The conflict between
these two regimes of meaning — poetic polysemy and statistical predictability —
is not incidental but structural (Mohamed, Png, & Isaac, 2020). It is precisely here
that the notion of semantic sovereignty becomes indispensable as a philosophical
category (Povinelli, 2021).
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The entry of Persian into machine-readable form has always been
mediated by translation —first into Latin-based transcription systems, later
into Unicode, and now into the embedding spaces of large language models
(Apter, 2013; Brown et al., 2020). As explored in the historical functions of
translation in Iranian culture (e.g., Vahid Dastjerdi & Haddadian
Moghaddam, 2015), translation acts as both an inner cultural trait and a
necessity for intercultural communication, highlighting the risks of
algorithmic mediation in displacing Persian hermeneutic traditions. Each
layer of mediation brings with it a subtle realignment of meaning. For
example, when Persian poetic imagery such as “noor dar del” (“light in the
heart”) is vectorized for machine translation, the phrase’s mystical
ontology —where “noor” denotes divine manifestation rather than physical
illumination—tends to be suppressed in favor of literal equivalence
(Aminrazavi, 1997, pp. 87-90). What survives is a referential shell, not the
experiential depth the phrase originally embodied. Thus, Persian texts in Al
systems risk becoming simulacra: data points stripped of their metaphysical
resonance, their ambiguity transmuted into computational noise (Benjamin,

2008).

By framing the problem diagnostically, this paper refrains from policy
advocacy or linguistic preservationism in the narrow sense. The goal is to
disclose, in conceptual precision, the forms of loss that occur when Persian
meaning is algorithmically reconstituted (Tlostanova & Mignolo, 2012).
Philosophical inquiry, in this context, functions like a diagnostic imaging
device: it reveals invisible fractures in the infrastructure of understanding
before they manifest as irreversible cultural damage (Crawford, 2021, pp. 46-
52). Only when we see how meaning is being operationalized —what is
rewarded, what is ignored —can we recognize that the very ontology of
Persian as a meaning-world is under pressure (Floridi, 2011).

The focus, therefore, is not on saving Persian as an artifact but on
understanding what it means for a language to lose its world-disclosing
power (Heidegger, 1971). If Heidegger were right that “language is the house
of Being” (1971, p. 145), then the large-scale reorganization of linguistic
practices by Al amounts to a redesign of that house’s architecture (Stiegler,
2010). The Persian house of Being—built on poetry, allegory, and
ambiguity —is being remodeled under a foreign engineering logic that prizes
efficiency over dwelling (Illich, 1993; Povinelli, 2021). The question is not
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whether Persian will continue to be spoken, but whether its speakers will still
inhabit the world in Persian. This is the crisis of semantic sovereignty
(Mohamed et al., 2020).

Having established the existential and ontological scope of the problem,
the next section unfolds the theoretical foundations that underpin this
diagnostic enterprise. The analysis will draw from Wittgenstein, Gadamer,
Davidson, and Floridi to articulate how meaning’s fragility under
computational regimes exposes the deeper structure of semantic dependency
that defines Persian’s predicament in the age of artificial intelligence.

2. Materials and Methods
2.1. Conceptual and Philosophical Methodology

The present study employs a diagnostic philosophical approach rather than
an empirical or computational one. It situates the phenomenon of meaning
loss within the interpretive traditions of philosophy of language and
phenomenology, examining the structural presuppositions that allow
linguistic meaning to emerge, stabilize, and eventually erode.

Rather than gathering data or applying quantitative metrics, the method
consists in tracing conceptual relations —between meaning, usage, and
world — as they are reconfigured by algorithmic infrastructures. Through
this lens, Persian becomes a paradigmatic case for understanding how
linguistic worlds can be reshaped by epistemologies produced by
computational systems.

In line with Wittgenstein, Gadamer, Davidson, and Floridi, the paper
adopts an analytical-interpretive framework: it maps philosophical
conceptions of meaning onto the technical operations of language models,
dataset architectures, and representational pipelines. This philosophical
mapping constitutes both the “materials” (concepts, texts, traditions) and the
“methods” (hermeneutic, linguistic, phenomenological analysis) of the
inquiry.

While this paper relies principally on conceptual and diagnostic
philosophical analysis, that choice is intentional and methodologically
defensible: the claims concern structural reconfigurations of meaning

34 SPEKTRUM IRAN ¢ Jg. 38 ¢« Nr. 2 ¢ 1-30



Mohsen Karami

(ontologies of sense, hermeneutic horizons, and procedural norms) that must
tirst be mapped at the level of conceptual possibility before any empirical
operationalization. Empirical and computational studies (corpus analysis,
retrieval experiments, user studies) could and should complement this
diagnosis by quantifying the indicators proposed below; however, such
empirical work presupposes the conceptual distinctions this paper aims to
clarify, so it is presented here as a necessary preliminary rather than a
substitute.

2.2, Theoretical Foundations: The Fragility of Meaning under Computational

Regimes

Wittgenstein’s dictum that “the meaning of a word is its use in the language”
(1953, §43) entails more than a pragmatic turn in linguistics; it discloses that
meaning is inseparable from the lived practices through which words gain
sense (Kripke, 1982; Baker & Hacker, 2009). Meaning is not an abstract object
but an enacted rule within a form of life. In Persian, this insight is vividly
illustrated by idiomatic expressions whose significance depends on ritual,
gesture, and shared historical consciousness — phrases such as “dastash barkat
darad” (“his hand carries blessing”), which fuses moral evaluation, spiritual
ontology, and communal acknowledgment in a single utterance. When such
expressions are modeled by large language systems, their semantic vitality is
reduced to patterns of statistical co-occurrence (Bender et al., 2021). What
remains is surface correlation without the pragmatic horizon that makes the
phrase meaningful.

In computational regimes, “use” is simulated through frequency, not
through participation in communal action. Fluency becomes a proxy for
understanding (Marcus & Davis, 2020). Yet as Wittgenstein's analysis
reminds us, use is never merely distributional —it is normative, embodied,
and historically sedimented (Wittgenstein, 1953; Cavell, 1979). The
philosophical error at the heart of current language modeling lies in treating
these contingent practices as if they could be exhaustively encoded in
probabilistic relations. A Persian language model might “learn” to reproduce
formulaic piety or literary ornament, but it cannot inhabit the form of life in
which those utterances are situated (Kripke, 1982). The result is a simulacrum
of sense: plausible strings devoid of shared commitment.
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This divergence is crucial for our diagnostic project. When meaning is
redefined as pattern, languages with smaller digital corpora like Persian are
doubly disadvantaged: not only are they statistically underrepresented, but
the very criterion of meaning— pattern frequency — privileges corpora that
already conform to computational regularity (Mohamed, Png, & Isaac, 2020).
The untranslatable, the elliptical, the mystical —all become algorithmic
anomalies. The form of life shrinks to fit the grid.

2.3. Hermeneutic Horizons (Gadamer)

Gadamer’s  hermeneutic  philosophy  (1975/2004) deepens  the
Wittgensteinian emphasis on practice by introducing the notion of horizon:
the historically mediated field of understanding within which interpretation
occurs. Understanding, for Gadamer, is never a mechanical act of decoding;
it is a fusion of horizons, where the interpreter’s pre-understandings
encounter those embedded in the text (Warnke, 1987). This fusion is fragile
and dialogical —it demands openness to otherness and recognition of one’s
finitude.

Al-driven interpretation, however, operates through pre-trained
parameters, not openness. The “horizon” of a model is fixed by its training
data and its optimization objectives (Crawford, 2021). Even fine-tuning
remains a form of internal recalibration, not genuine encounter. In such
systems, the hermeneutic dialogue is replaced by algorithmic closure: the
model does not listen; it computes. When Persian poetry or prose is ingested
into this regime, the fusion of horizons becomes unilateral —the text must
conform to the model’s preexisting semantic vectors, which are
overwhelmingly shaped by English-language rationalist and positivist
traditions (Apter, 2013; Couldry & Mejias, 2019).

Consider the Sufi metaphor of “sama” (spiritual listening). In Persian
thought, this term oscillates between literal, musical, and mystical registers;
it refers simultaneously to an act of hearing and to an inner attunement to
divine rhythm (Nasr, 2007). In algorithmic translation, however, “sama’”
typically becomes “music performance” or “listening session,” stripped of
transcendental reference. What is lost is not a nuance but a world. The
hermeneutic horizon collapses into a single dimension of lexical equivalence
(Benjamin, 2008). The result is semantic domestication: Persian texts become
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intelligible only by being recoded into the conceptual syntax of another
language (Apter, 2013).

This process exemplifies what Gadamer warned against — the illusion of
transparency. The apparent ease with which Al systems “understand”
Persian conceals a profound hermeneutic violence: the replacement of
dialogical openness with mechanical fit. The fusion of horizons becomes an
absorption of one by the other (Gadamer, 1975/2004, p. 305).

2.4. Triangulation and Intersubjectivity (Davidson)

Donald Davidson’s principle of triangulation (1967, 1984) holds that meaning
arises not from isolated symbol systems but from interactions among
speakers who jointly refer to a shared world. Understanding presupposes
mutual recognition of belief, intention, and situational context (Malpas,
1992). Language models, by design, lack all three. They neither possess beliefs
nor participate in shared environments; they manipulate symbols in a
vacuum of agency (Marcus & Davis, 2020). What is lost, therefore, is the very
condition of truthfulness that Davidson took to be intrinsic to language use.

In the Persian context, this absence manifests sharply. Much of Persian
discourse —ethical counsel, mystical exhortation, philosophical dialogue—
depends on the sincerity (ikhlas) of the speaker and the trust (amn) of the listener.
These are not peripheral sentiments; they are epistemic conditions for meaning
(Nasr, 2007). When a model reproduces phrases like “be Khoda gasam” (“by
God, I swear”) or “del-e man gavahi midahad” (“my heart testifies”), it performs
without believing. The utterance loses its ontological ground in shared
intention. Triangulation fails; what remains is syntactic mimicry.

Philosophically, this failure transforms language into a detached code,
divorced from the world it names (Davidson, 1984). The absence of lived
reference renders every generated statement a kind of ghost-speech—
grammatically alive, ontologically hollow. Davidson’s insight thus extends
beyond epistemology into ethics: without triangulated sincerity,
communication collapses into simulation. Persian meaning, born of relational
sincerity, is therefore peculiarly vulnerable to computational parody.

2.5. Information Ethics and the Ontology of Data (Floridi)

Luciano Floridi’s philosophy of information (2011, 2014) offers a bridge
between these linguistic concerns and the infrastructural ethics of the digital
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age. For Floridi, information environments are ontological regions—they do
not merely convey content but shape the way reality is accessed and
understood. To exist in the infosphere is to participate in an environment
where informational norms define what counts as evidence, reliability, and
relevance.

In the case of Persian, the infosphere’s dominant norms derive from
English-language  epistemic  habits:  quantifiability,  explicitness,
reproducibility (Couldry & Mejias, 2019; Crawford, 2021). These norms shape
not only what kinds of statements are prioritized by algorithms but also what
kinds of thought are rendered legible. Ambiguity, allegory, or mystical
opacity —once considered virtues of Persian eloquence —are algorithmically
penalized as noise or irrelevance. Thus, Persian discourse finds itself
epistemically marginalized within a space that values what can be computed
over what can be contemplated.

Floridi’s framework also reveals the ethical inversion at play: while
computational systems claim neutrality, their architecture embodies specific
axiologies (Floridi, 2011). The privileging of data abundance over interpretive
richness is itself a moral stance —a preference for scale over depth. In practical
terms, the dominance of Anglocentric datasets creates an implicit epistemic
colonialism: languages like Persian must justify their modes of expression
according to foreign standards of clarity and efficiency (Mohamed et al., 2020;
Phillipson, 1992).

This ethical reconfiguration marks a new kind of imperialism —not
territorial but informational. It is not that Persian is excluded from the
infosphere; it is included under conditions that compromise its semantic
autonomy. Semantic sovereignty, therefore, is not a nostalgic plea for purity
but a philosophical defense of plural ontologies of sense (Povinelli, 2021).

2.6. Synthesis of Theoretical Positions

Taken together, these theoretical frames—Wittgenstein’s use, Gadamer’s
horizon, Davidson’s triangulation, and Floridi’s infosphere —delineate the
conceptual terrain on which the question of semantic sovereignty must be
understood. Meaning is neither a statistical pattern nor a property of isolated
texts; it is an emergent relation within a living practice (Wittgenstein, 1953;
Gadamer, 1975/2004). When that practice is automated, sampled, and
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reassembled within alien epistemic infrastructures, what disappears is not
vocabulary but worldhood — the texture of existence that a language discloses
(Heidegger, 1971; Floridi, 2014).

Persian, like all historically deep languages, functions as an archive of
experiences, emotions, and metaphysical intuitions sedimented across
centuries (Nasr, 2007). To lose the capacity to mean in Persian is to lose access
to those archived possibilities of being. The theoretical foundation of this
paper thus leads directly to its diagnostic aim: to identify how computational
infrastructures jeopardize this capacity, not by accident but by design
(Crawford, 2021; Mohamed et al., 2020).

2.7. Conceptualizing Semantic Sovereignty: A Diagnostic Framework

The expression semantic sovereignty designates, in this context, not a juridical
claim but an ontological right: the right of a linguistic community to generate,
circulate, and authenticate meaning on its own terms within an increasingly
automated epistemic world (Mohamed, Png, & Isaac, 2020; Povinelli, 2021).
Sovereignty here is less about ownership than about agency —the capacity to
sustain distinctive modes of world-disclosure without subordination to alien
metrics of sense (Floridi, 2014). When a language’s conditions of intelligibility
are outsourced to computational infrastructures that operationalize meaning
through optimization, that language forfeits more than cultural autonomy: it
risks a transformation of its cognitive ecology (Crawford, 2021; Couldry &
Mejias, 2019).

To diagnose this risk, semantic sovereignty may be analyzed across four
interdependent dimensions—each offering a lens through which the
predicament of Persian under Al mediation can be understood.

2.7.1. Representational Density: The Corpus as Ontological Archive

Representational density concerns the breadth and depth with which a
language’s genres, registers, and historical strata are present within digital
corpora (Phillipson, 1992; Bender et al., 2021). For Persian, density is not
merely quantitative (the number of tokens) but qualitative: whether the
corpus embodies the full spectrum of expressive modalities that constitute
Persian thought—classical ghazal, mystical treatise, modernist prose,
colloquial dialogue, religious commentary, and philosophical discourse
(Nasr, 2007; Aminrazavi, 1997).
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In practice, Persian’s digital corpus remains unevenly weighted toward
modern journalistic and social media registers. The consequence is an
impoverished semantic sample: the language of fleeting commentary
replaces the language of reflection. When models are trained predominantly
on such data, the resulting “Persian” they learn is statistically representative
yet existentially thin —a dialect of immediacy severed from the metaphysical
and ethical depths that have historically sustained Persian expression
(Mohamed et al., 2020).

Representational density, then, functions as a diagnostic of semantic
vitality. A low-density corpus is a sign not only of digital neglect but of
ontological malnutrition: the reduction of a living language to a flattened
vocabulary of topical convenience (Phillipson, 1992). Each unrepresented
genre, each unencoded idiom, diminishes the horizon of what the model can
mean, and thereby narrows the world accessible to its users (Crawford, 2021).

2.7.2. Hermeneutic Integrity: The Continuity of Contexts

Hermeneutic integrity refers to the preservation of the interpretive
frameworks that enable understanding beyond literal sense (Gadamer,
1975/2004; Ricoeur, 1976). Every language sustains a network of
commentarial, exegetical, and performative contexts —forms of reading that
carry its internal logic. Persian’s classical canon, for instance, is inseparable
from its interpretive traditions: Hafez without his divinatory readings, Rumi
without his Sufi metaphysics, Saadi without his moral pedagogy, or
Khayyam without his philosophical irony, are mutilated versions of
themselves (Nasr, 2007).

Digital mediation threatens this integrity by isolating texts from their
commentarial ecosystems (Benjamin, 2008). When a verse of Rumi enters a
machine-learning dataset without its historical annotations, it becomes a
decontextualized sentence competing for vector proximity rather than a site
of contemplative encounter (Apter, 2013). Hermeneutic detachment thus
produces what we might term semantic orphanhood—texts that survive
without ancestors.

The diagnostic implication is clear: any assessment of semantic
sovereignty must evaluate not only corpus size but also the survival of
interpretive infrastructure (Ricoeur, 1976; Tlostanova & Mignolo, 2012). Do

40 SPEKTRUM IRAN ¢ Jg. 38 ¢« Nr. 2 ¢ 1-30



Mohsen Karami

the datasets retain commentaries, marginalia, historical glosses, and
scholarly notes that convey the slow evolution of meaning? Or are these
dismissed as “noise” to optimize training efficiency? A language that loses its
hermeneutic scaffolding cannot sustain its meanings, no matter how many
words it preserves (Gadamer, 1975/2004).

2.7.3. Procedural Legitimation: Epistemic Norms of Mediation

Procedural legitimation concerns the epistemic standards by which data
are curated, annotated, translated, and validated (Floridi, 2011; Crawford,
2021). Every algorithmic process embodies a hierarchy of norms—what
counts as accurate, coherent, or valuable. In contemporary Al pipelines, these
norms are largely imported from English-language editorial and academic
conventions: clarity, linearity, factual precision, and semantic
disambiguation (Phillipson, 1992; Couldry & Mejias, 2019).

Persian intellectual culture, particularly in its literary and mystical
registers, often values tajrid (abstraction), iham (deliberate ambiguity), and
ta"wil (esoteric interpretation) (Aminrazavi, 1997; Nasr, 2007). These are not
defects to be corrected; they are hermeneutic virtues, inviting multiple
readings and sustaining ethical reflection. When the procedural norms of
model training penalize ambiguity as “low-quality data” or prioritize texts
with explicit referential meaning, they delegitimize entire modes of Persian
expression (Apter, 2013). The result is an implicit epistemic hierarchy:
English clarity becomes the metric of global intelligibility, while Persian
indirection is treated as opacity or error.

A diagnostic approach to procedural legitimation must, therefore,
uncover these hidden normativities. It asks: by what criteria are Persian texts
included or excluded from datasets? Who determines their relevance? Whose
epistemic virtues are being encoded into the architecture of meaning?
(Crawford, 2021). The erosion of semantic sovereignty begins precisely when
a community’s criteria for understanding are overwritten by those of another
under the guise of objectivity (Mohamed et al., 2020).

2.7.4. Epistemic Visibility: Algorithmic Recognition and the Politics of Retrieval

Epistemic visibility refers to the degree to which a language’s modes of
expression are recognizable and retrievable within algorithmic systems (Pariser,
2011; Crawford, 2021). Visibility is not simply a function of data presence but
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of indexical legibility: whether search engines, translation algorithms, and
recommendation systems can correctly interpret and prioritize a text’s
significance (Couldry & Mejias, 2019).

In practice, Persian often suffers from algorithmic invisibility. Search
systems trained on English-centric ontologies tend to misclassify or
deprioritize Persian materials unless they conform to Western metadata
taxonomies. For instance, a query about “love” might foreground English-
language philosophical texts while relegating centuries of Persian mystical
literature to lower ranks because their metadata lack equivalent topical tags.
This asymmetry reproduces a subtle but pervasive epistemic injustice
(Fricker, 2007). Persian meanings exist but remain unseen.

Moreover, even when Persian materials are indexed, the retrieval logic
often recontextualizes them within alien conceptual frameworks —“Rumi as
self-help poet,” “Hafez as romantic lyricist” —thus rebranding Persian
intellectual heritage in globally marketable but philosophically reductive
terms (Apter, 2013). The diagnostic question becomes: what infrastructures
of visibility condition our access to meaning? If visibility itself is
algorithmically produced, then semantic sovereignty demands a right to
opacity —the right not to be legible under alien criteria (Glissant, 1997;
Povinelli, 2021).

These four dimensions —representational density, hermeneutic integrity,
procedural legitimation, and epistemic visibility —form an analytic grid for
diagnosing the condition of Persian meaning in the age of Al (Mohamed et
al., 2020). They are interdependent: loss of density weakens integrity;
compromised integrity erodes legitimation; diminished legitimation results
in invisibility. Together, they describe a downward spiral in which meaning
becomes statistically available yet phenomenologically hollow (Floridi, 2014;
Crawford, 2021).

This framework also clarifies what semantic sovereignty is not. It is not the
nostalgic preservation of linguistic purity, nor a nationalist claim over digital
territory. It is a philosophical stance that insists on the plurality of meaning-
worlds (Tlostanova & Mignolo, 2012). In an age when computation threatens
to universalize one regime of sense, semantic sovereignty functions as a form
of epistemic pluralism—a defense of the right of each language to disclose
being in its own way (Heidegger, 1971; Gadamer, 1975/2004).

42 SPEKTRUM IRAN ¢ Jg. 38 ¢« Nr. 2 ¢ 1-30



Mohsen Karami

For Persian, this means defending the possibility of meaning as metaphor,
as mystery, as hesitation—the refusal to reduce ambiguity to error (Nasr,
2007). To be semantically sovereign is to retain the power to mean differently,
even when difference resists translation (Apter, 2013; Povinelli, 2021). Iranian
scholars further illuminate this framework by treating Al as an epistemic
infrastructure that reinforces geopolitical asymmetries, particularly in
Persian-language processing where cultural norms such as adab and taarof
are marginalized (Atwood, 2025; Moulavinafchi, 2025). Their insights
reinforce semantic sovereignty as a defense against informational
imperialism and align with the diagnostic aim of preserving local interpretive
autonomy.

3. Results and Discussion
3.1. Operational Indicators of Semantic Vulnerability

To render the abstract notion of semantic sovereignty analytically workable,
we must specify how vulnerability manifests in observable infrastructures.
Indicators are not solutions; they are philosophical instruments for seeing.
They translate the ontological crisis of meaning into measurable asymmetries
that reveal how computational architectures mediate linguistic existence
(Crawford, 2021; Floridi, 2014). Each indicator below exposes a different
pathway through which Persian meanings are displaced, diluted, or
distorted within the global data economy (Couldry & Mejias, 2019;
Mohamed, Png, & Isaac, 2020).

3.1.1. Linguistic Share Ratio: Quantitative Scarcity as Ontological Precarity

The linguistic share ratio—the proportion of Persian tokens within the
total corpus of large-scale training data—reveals more than
underrepresentation; it indexes a hierarchy of being (Phillipson, 1992; Bender
et al., 2021). Persian, constituting less than one percent of many multilingual
datasets, is thus rendered peripheral in the epistemic attention economy,
with English syntax and semantics defining the gravitational center of
intelligibility (Crawford, 2021). For instance, the Matina Persian text corpus
(2025) provides approximately 72.9 billion tokens, yet in broader multilingual
datasets such as the updated OSCAR corpus (2025), Persian still constitutes
less than one percent of total tokens, intensifying this asymmetry (Bourbour
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Hosseinbeigi et al., 2025; OSCAR Project, 2025). This statistical
underrepresentation not only confirms the hierarchy of being but illustrates
how global Al infrastructures systematically privilege data abundance from
dominant languages.

3.1.2. Genre Coverage Index: The Disappearance of Depth

The genre coverage index measures the diversity of textual forms
represented in the corpus. For Persian, genuine linguistic vitality depends on
the coexistence of radically different discursive traditions: mystical treatises,
jurisprudential commentaries, classical poetry, philosophical prose, and the
polyphonic interplay between them (Nasr, 2007, Aminrazavi, 1997). Yet in
most digital datasets, Persian is represented largely through journalistic
prose, online forums, and modern social media. The shift from depth genres
(metaphysical, ethical, literary) to surface genres (informational,
transactional) redefines what counts as “Persian.”

This genre collapse marks a silent but profound epistemic shift (Apter,
2013). When the model learns Persian primarily through the vocabulary of
immediacy, the long durée of its conceptual imagination—its capacity to
articulate transcendence, irony, and ethical subtlety —atrophies (Crawford,
2021). The absence of Sufi treatises or philosophical dialogues in training data
is not a matter of archival neglect but of ontological contraction: the world
that Persian can disclose is algorithmically shortened (Mohamed et al., 2020).

The genre coverage index, then, measures the loss of vertical depth in
favor of horizontal spread. It diagnoses a flattening of time itself —the
substitution of centuries of layered thinking with a snapshot of present-day
communicative habits (Benjamin, 2008).

3.1.3. Contextual Metadata Deficit: The Evaporation of Hermeneutic Surroundings

In classical philology, context determines meaning (Ricoeur, 1976).
Manuscripts carried marginalia, commentaries, and dates that anchored each
utterance in its interpretive lineage. By contrast, the majority of Persian texts
circulating in digital form are stripped of such metadata; they appear as
naked strings, detached from their hermeneutic ancestry (Gadamer,
1975/2004; Benjamin, 2008). Models trained on these strings treat them as
equivalent to any other sequence of words, erasing the historical and
religious scaffolding that once determined their significance.
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For instance, a line from the Masnavi may be ingested alongside modern
social posts without distinction of genre or epoch (Nasr, 2007). Without
metadata, the algorithm cannot differentiate invocation from irony, prayer
from parody. The deficit thus becomes epistemic: Persian meaning is
flattened into a homogeneous textual field where difference is unmarked
(Crawford, 2021).

This indicator measures a deeper philosophical loss —the disappearance
of temporal situatedness as a condition of understanding (Ricoeur, 1976;
Gadamer, 1975/2004). When context evaporates, hermeneutic time collapses.
Persian ceases to unfold historically; it becomes an eternal present of tokens
without memory (Apter, 2013).

3.1.4. Translation Vector Compression: Semantic Distortion in Cross-Lingual
Embeddings

In multilingual embedding spaces, Persian concepts are projected into
English-weighted vector geometries to achieve interoperability (Brown et al.,
2020; Bender et al., 2021). This projection compresses polysemy, as when
distinct Persian terms such as “eshq” (love), “mahabbat” (affection), and
“doosti” (friendship) converge within a single vector cluster labeled “love,”
erasing their ontological differences (Aminrazavi, 1997; Apter, 2013). A
concrete manifestation appears in large language models’ handling of
Persian taarof, where polite refusals are routinely misinterpreted as literal
denials, underscoring the ontological capture at work (Gohari Sadr et al,,
2025; Ardalan, 2025).

3.1.5. Retrieval Bias Score: The Algorithmic Politics of Attention

Even if Persian data are present, retrieval systems determine what
becomes visible in response to queries (Pariser, 2011; Couldry & Mejias,
2019). Search and recommendation algorithms trained on English-dominant
patterns often interpret Persian input through an external epistemic lens,
privileging globally familiar interpretations. When a user searches for “eshg-
e elahi” (divine love), the system may prioritize comparative religion pages or
commercialized translations of Rumi that match Anglo-American
expectations, while suppressing indigenous commentaries from Persian
scholars.
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This bias quantifies epistemic injustice: the algorithmic gatekeeping of
what counts as knowledge (Fricker, 2007). In philosophical terms, retrieval
bias substitutes proximity for relevance—it assumes that similarity in token
distribution equals semantic significance (Floridi, 2014). The consequence is
a gradual substitution of Persian interpretive authority with algorithmic
authority, a transfer of epistemic power from cultural agents to code
(Crawford, 2021; Mohamed et al., 2020).

3.1.6. Cultural Resonance Failure Rate: Evaluating the Loss of Affect and Depth

Beyond syntactic or semantic fidelity, translation and summarization
systems can be evaluated through cultural resonance: the degree to which
generated outputs preserve the affective, ethical, and metaphysical tone of
the original (Apter, 2013; Nasr, 2007). Persian texts, particularly poetry and
religious prose, operate within tonal registers that intertwine cognition with
emotion—what we might call affective epistemology (Ricoeur, 1976).

Automated summaries that retain literal meaning but fail to evoke the
proper affective response constitute resonance failures (Benjamin, 2008).
These are not aesthetic shortcomings but ontological fractures: they signal
that a linguistic system can no longer mediate its proper mode of being-in-
the-world (Heidegger, 1971). Measuring resonance failure is thus a
diagnostic of existential displacement (Floridi, 2011; Crawford, 2021). When
Al-generated Persian sentences sound syntactically perfect but feel
spiritually empty, semantic sovereignty has already been breached.

3.1.7. Diagnostic Synthesis: Seeing Loss as Structure

Philosophically, these indicators mark a new frontier of epistemic
colonialism (Mohamed et al., 2020; Tlostanova & Mignolo, 2012). The colonial
logic no longer operates through overt domination but through the silent
universalization of computational reason. By converting Persian into
interoperable data, Al systems enact a form of semantic extraction: the
harvesting of linguistic form without phenomenological substance
(Crawford, 2021; Floridi, 2014).

Therefore, the diagnostic task of this paper is not to design mitigation strategies
but to map the contours of loss itself —to understand how the very infrastructure
of global computation presupposes a monolingual ontology of sense in which
Persian can survive only as translation, never as origin (Apter, 2013).
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3-2. Persian Language on the Verge: Algorithmic Colonialism and

Phenomenological Extinction

The erosion of semantic sovereignty is not merely a matter of linguistic
inequality; it is a reorganization of being. In the age of Al, meaning is
reterritorialized through infrastructures that treat language as data and data
as resource (Crawford, 2021; Couldry & Mejias, 2019). Recent Iranian
scholarship underscores the dual-edged cultural impacts of Al in social
media, including threats to traditional governance and privacy, which align
with the risks of algorithmic colonialism in Persian contexts (Rahimi & Salehi,
2023). This transformation parallels the economic logic of colonial extraction,
yet it operates on the register of sense rather than soil. The new empire does
not seize territory; it seizes the capacity to mean (Mohamed, Png, & Isaac,
2020). Recent scholarship confirms that Al is widely framed within global
discourse as a site of infrastructural sovereignty and geopolitical rivalry, with
actors from the Global South expressing concerns over digital dependency
and asymmetrical governance (Salehi, Habib Zadeh Khiyaban, & Sabbar,
2025). Such findings reinforce the view that Al infrastructures are already
embedded within contested regimes of power.

Iranian perspectives on cultural diplomacy, such as those in recent works
on revolutionary cultural strategies (Imanipour, 2025), further illuminate the
stakes of algorithmic colonialism by emphasizing the need to safeguard
cultural self-determination against global infrastructural influences.

For Persian, this process enacts what might be termed algorithmic
colonialism: the absorption of its semantic lifeworld into computational
architectures optimized for the epistemic norms of the Global North. Recent
analyses of Al governance argue that sovereignty in the digital age is
increasingly exercised through control over data infrastructures, algorithmic
authority, and regulatory norms rather than territorial jurisdiction, exposing
widening asymmetries between states and transnational technology
corporations (Sharifi Poor Bgheshmi & Sharajsharifi, 2025). This perspective
reinforces the view that semantic sovereignty is inseparable from the
infrastructural reconfiguration of power embedded in global Al systems.
Unlike older forms of cultural domination that operated through translation
or censorship, algorithmic colonialism proceeds through the infrastructures
of mediation themselves — through the protocols, datasets, and vector spaces
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that silently reshape the conditions of intelligibility (Phillipson, 1992; Floridi,
2014). Qualitative research among Iranian sociologists similarly
conceptualizes Al as a site of global epistemic hierarchy, where knowledge
production is structured by Eurocentric norms yet remains open to strategic
reinterpretation and resistance (Hosseini & Sakhaei, 2025). Their analysis
highlights the tension between structural asymmetry and local agency,
reinforcing the view that semantic sovereignty unfolds within contested
infrastructures of power. The result is not overt suppression but
phenomenological extinction: the gradual disappearance of Persian as a
world-revealing language, even as its lexical shell survives in digital circulation
(Heidegger, 1971).

3.2.1. The Coloniality of Data: Extraction without Recognition

As Couldry and Mejias (2019) argue, data colonialism reproduces the
historical structure of imperial appropriation by transforming human life
into a continuous resource for extraction. In linguistic terms, this means that
utterances, expressions, and even cultural idioms become raw material for
machine learning models that monetize communicative life. The colonial
asymmetry lies not in access but in ownership: the infrastructures that process
Persian texts are rarely designed, governed, or even localized by Persian-
speaking communities (Mohamed et al., 2020).

Persian thus enters the data economy as labor without agency. Its poets,
translators, and scholars become unwitting data workers, their texts feeding
a global system that returns homogenized outputs devoid of local
intentionality (Apter, 2013). What distinguishes this from older forms of
cultural imperialism is its invisibility: the extraction occurs beneath the
threshold of awareness, hidden behind technical neutrality (Crawford, 2021).
This is the first symptom of phenomenological extinction—the loss of
recognition that meaning arises from a situated human world.

3.2.2. Translation as Ontological Capture

Translation has long been a site of both encounter and domination (Apter,
2013). In computational environments, however, translation becomes
ontological capture: Persian meanings are absorbed into English-centric
semantic fields where equivalence replaces resonance. Each act of translation
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becomes an act of assimilation, transforming Persian difference into globally
legible sameness (Phillipson, 1992).

For example, the Persian concept of adab—a term encompassing etiquette,
moral discipline, and ontological humility — cannot be rendered by any single
English equivalent (Nasr, 2007). Yet in machine translation systems, adab is
often reduced to “politeness” or “manners,” stripping away its ethical and
metaphysical layers. This flattening is not a minor semantic oversight; it
signals the conversion of an entire moral ontology into a behavioral
descriptor (Aminrazavi, 1997). The act of translation, when mechanized,
ceases to be dialogical and becomes extractive.

Apter (2013) calls this dynamic the “politics of untranslatability”: a
condition where global English functions as a universal solvent that dissolves
other linguistic worlds. Within Al infrastructures, this politics becomes
automated, producing what may be called ontological monolingualism—a

world where all languages speak only one epistemic tongue (Mohamed et al.,
2020).

3.2.3. Algorithmic Reason and the Death of Ambiguity

At the core of this colonial logic lies the epistemology of computation
itself. Algorithms are designed to maximize coherence, minimize
uncertainty, and enforce predictability (Floridi, 2011). Ambiguity, paradox,
and metaphor—central virtues of Persian thought—are treated as
pathologies to be corrected. Yet as Ricoeur (1976) demonstrates, ambiguity is
the wellspring of interpretation; it is through polysemy that meaning exceeds
the literal and opens onto the ethical.

Persian’s great metaphysical poets—Hafez, Rumi, and Attar—wrote
within a tradition where truth was not the opposite of error but the fruit of
oscillation between meanings (Nasr, 2007; Aminrazavi, 1997). To read Hafez
is to dwell in hesitation, to live between irony and devotion. Algorithmic
reason cannot accommodate such suspension; it seeks closure. What results
is not misreading but annihilation of the interpretive space itself (Gadamer,
1975/2004). The machine’s “understanding” of Persian therefore becomes an
anti-hermeneutic act — the imposition of univocity upon a language that thrives
on multiplicity (Bender et al., 2021).
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This epistemic violence extends beyond poetics. The political discourse of
Persian, historically marked by indirection and allegory —tactics of survival
under autocratic regimes—depends on ambiguity as a mode of critique
(Tavakoli-Targhi, 2001). When AI systems trained for “clarity” and
“transparency” rephrase such speech into literalized summaries, they
extinguish its subversive force. The colonialism of algorithms thus reaches
into ethics and politics alike, standardizing not only words but the
possibilities of dissent (Mohamed et al., 2020).

Recent evaluations of frontier LLMs that test cultural alignment in Persian
contexts reveal accuracy gaps of 40-48% below native-speaker levels when
handling ambiguities such as taarof, confirming that computational
predictability overrides hermeneutic multiplicity (Gohari Sadr et al., 2025;
Moosavi Monazzah et al., 2025). This bias, rooted in English-dominant
training regimes, exemplifies the algorithmic nihilism diagnosed earlier.

3.2.4. The Phenomenology of Disappearance: Presence without World

Phenomenological extinction does not mean the disappearance of words;
it means their evacuation of worldhood (Heidegger, 1971; Ricoeur, 1976).
Words persist, but their horizons of reference collapse. In Al-mediated
communication, Persian sentences circulate globally as decorative tokens —
hashtags, quotes, aestheticized fragments—but rarely as acts of disclosure.
The world that once shimmered through them no longer arrives.

This disjunction between presence and world marks the final stage of
colonial transformation. As Povinelli (2021) observes, late liberal technologies
sustain the illusion of pluralism while eroding the material and affective
infrastructures that make plurality possible. Persian remains visible in the
infosphere, yet it becomes a floating signifier, detached from the lived practices
that once sustained its sense. The experience of meaning becomes archival
rather than existential: one reads Hafez not as a participant in a world but as
a consumer of heritage (Benjamin, 2008).

From a diagnostic standpoint, phenomenological extinction is measurable
in affective terms. When Persian texts generated or translated by Al feel
empty, unmoving, or detached, this affective void is not subjective weakness but
ontological evidence (Floridi, 2014). It indicates that language has lost its
capacity to mediate between being and understanding.
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3.2.5. Colonial Time and the Future of Forgetting

Algorithmic infrastructures do not merely colonize space; they colonize
time. By privileging immediacy, speed, and prediction, they enforce what
Stiegler (2010) calls chronopolitical compression: the elimination of delay and
reflection that make memory possible. Persian, whose historical
consciousness is structured by cyclical temporality and contemplative delay,
is thereby estranged from its temporal being.

The loss of delay is a loss of thought. As Illich (1993) argues, cultures of
reflection depend on rhythms of slowness—intervals where language can
breathe. When every utterance becomes instantaneous data, Persian’s
contemplative rhythm is replaced by algorithmic tempo. The consequence is
not only linguistic acceleration but metaphysical amnesia: the inability to
remember the silence from which words arise (Heidegger, 1977).

This temporal colonization completes the circuit of semantic dependency.
The Persian speaker, interfacing daily with Al systems that reward speed and
penalize ambiguity, gradually internalizes the computational rhythm as a
cognitive norm (Crawford, 2021). Semantic sovereignty dissolves not
through coercion but through habituation: the internalized forgetting of how
to mean otherwise (Mohamed et al., 2020).

The analysis of algorithmic colonialism reveals that the threat to Persian
is not biological extinction but ontological conversion: the transformation of
meaning into function, of expression into output (Floridi, 2011; Povinelli,
2021). Once meaning becomes calculable, the horizon of otherness—what
resists prediction—disappears. The Persian language may continue to
produce sentences, but it will no longer disclose a world; it will describe
without revealing (Heidegger, 1971).

This, then, is the point of irreversibility. Semantic sovereignty cannot be
restored by policy or preservation once its phenomenological basis—its
world-revealing power—has been subsumed wunder computational
rationality (Crawford, 2021). The task that remains is diagnostic clarity: to
recognize in each flawless translation, each perfectly coherent paraphrase,
the trace of a deeper silence —the silence of the world that no longer speaks
Persian (Apter, 2013; Nasr, 2007).
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3.3. Implications and Stakes: What Is Lost When the Horizon Collapses

To comprehend the stakes of semantic collapse, we must shift from linguistic
analysis to existential reflection. When meaning ceases to emerge dialogically
and becomes algorithmically prefigured, the loss is not simply cultural —it is
ontological (Heidegger, 1971; Floridi, 2014). Language does not merely
express thought; it constitutes the space in which thought becomes possible.
Thus, the degradation of Persian meaning under algorithmic mediation
entails a contraction of being itself: the disappearance of possibilities for
dwelling, imagining, and judging (Gadamer, 1975/2004; Povinelli, 2021).

3.3.1. The Loss of Dwelling

Heidegger (1971) describes language as the house of Being — the site where
humans dwell poetically within the world. In Persian, this dwelling has
historically been realized through rhythm, metaphor, and address, each
linking the human to the divine through linguistic beauty (Nasr, 2007). When
these structures of resonance are mechanized, the linguistic house becomes a
factory —efficient but uninhabitable. The user of Al-generated Persian no
longer dwells in language; they navigate through it as a service interface
(Crawford, 2021).

This shift from dwelling to traversal erodes the contemplative intimacy
that once bound Persian speakers to their words. In traditional Persian
poetics, to speak was to participate in being—to bring forth truth through
measured expression (Aminrazavi, 1997). Under algorithmic mediation,
speech becomes instrumental, valued for retrieval speed and clarity, not for
its capacity to reveal. The existential cost is profound: a loss of interiority, of
the slowness and silence through which meaning once unfolded (Illich, 1993;
Stiegler, 2010).

3.3.2. The Loss of Memory

Persian civilization’s relation to language has always been mnemonic.
Poetic recitation, commentary, and transmission served as collective
technologies of remembering (Ricoeur, 1976; Nasr, 2007). The digital regime,
by contrast, externalizes and automates memory (Stiegler, 2010). In Al-
mediated environments, recollection is replaced by retrieval: memory
becomes search (Crawford, 2021).
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This shift may seem trivial, but it alters the moral texture of knowing. To
remember in the Persian tradition —through verse, allegory, or repetition —
was an act of ethical fidelity: to keep the divine or ancestral presence alive in
language (Nasr, 2007). Retrieval, however, is amoral. It demands no fidelity,
only efficiency. The substitution of remembrance with recall transforms the
speaker’s ethical relation to language itself. The Persian word ceases to be a
vessel of presence and becomes a unit of data circulation (Couldry & Mejias,
2019).

In this sense, algorithmic mediation constitutes a new amnesia of being: the
forgetting not only of content but of how remembering once felt (Heidegger,
1977). The Persian archive remains intact in bytes, but the act of
remembrance —its affective, ritual, and moral dimensions—fades into
obsolescence (Benjamin, 2008).

3.3.3. The Loss of Judgment

Gadamer (1975/2004) reminds us that understanding is a mode of
judgment, not calculation. To interpret a text is to place oneself in relation to
truth, guided by the virtues of tact, openness, and humility. Persian ethics of
discourse—embodied in notions such as adab and ta’amol (deliberation)—
depend on this hermeneutic ethos (Aminrazavi, 1997; Nasr, 2007).

Algorithmic mediation, however, replaces judgment with pattern
recognition (Floridi, 2011; Bender et al., 2021). Models can predict coherence
but not truth; they can approximate consistency but not wisdom. Studies of
Al deployment in governance contexts similarly document the growing
reliance on probabilistic modeling and automated classification in place of
contextual deliberation, even as concerns about bias and accountability
persist (Salehi & Habib Zadeh Khiyaban, 2025). Such developments signal
the consolidation of predictive rationality as an epistemic norm. The
epistemic substitution is subtle yet decisive: what counts as “understanding”
becomes synonymous with accurate prediction. Persian discourse, once
oriented toward ethical discernment, is recoded as an informational
process —a shift from hikmat (wisdom) to data literacy (Crawford, 2021).

This loss of judgment also entails a loss of moral responsibility. When
language models generate or paraphrase Persian texts, they do so without
ownership of meaning. The result is a vacuum of accountability — utterances
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without authorship, truth without answerability (Davidson, 1984; Fricker,
2007). The Persian notion of emanat — the trust that underlies speech —is thus
structurally violated. The words remain, but the act of speaking responsibly
disappears.

3.3.4. The Loss of Otherness

Finally, semantic collapse undermines the condition of alterity — the presence
of the other through which meaning expands (Levinas, 1969; Gadamer,
1975/2004). Al systems simulate dialogue but do not encounter. They mirror our
linguistic outputs, offering us back a reflection of our own patterns. In this
feedback loop, the experience of genuine otherness —what Gadamer called the
Thou —is replaced by a technically responsive It (Buber, 1970).

Persian’s historical discourse, rooted in dialogical mysticism and poetic
conversation, depends on the presence of the other as an infinite horizon—
whether divine, beloved, or interlocutor (Nasr, 2007). When that horizon
collapses into predictive response, language ceases to be a site of encounter. The
other becomes a statistical expectation. The phenomenological consequence is
isolation masked as interaction (Crawford, 2021; Povinelli, 2021).

In this new regime, the Persian speaker engages not with meaning but
with mirror images of previous utterances. The possibility of
transcendence—of being addressed by something irreducibly other—is
algorithmically foreclosed (Heidegger, 1971; Mohamed, Png, & Isaac, 2020).
The loss of otherness thus completes the cycle of dispossession: a language
that can no longer encounter cannot reveal.

3.3.5. Diagnostic Reflection: The Untranslatability of Loss

What is lost, finally, cannot be restored through translation or policy. The
collapse of Persian’s horizon is a philosophical event, not a technical
malfunction (Floridi, 2014). It signals the exhaustion of a world-forming
capacity —a reduction of the human relation to language from dwelling to
utility, from care to computation (Heidegger, 1977).

To name this loss is not to lament but to diagnose. The untranslatability of
Persian meaning within algorithmic infrastructures exposes the limit of the
modern will to efficiency (Apter, 2013; Povinelli, 2021). What resists
translation here is not linguistic opacity but metaphysical resistance —the
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refusal of being to be exhaustively represented. In recognizing this resistance,
philosophy fulfills its diagnostic vocation: to see the invisible conditions
under which understanding decays (Crawford, 2021; Tlostanova & Mignolo,
2012).

Semantic sovereignty, in this light, becomes an ethical vigilance: an
awareness that meaning, once automated, risks ceasing to mean at all. To
remain faithful to Persian as a world-disclosing language is to protect the
right of meaning to remain unmastered — to preserve the silence from which
it speaks (Heidegger, 1971; Nasr, 2007).

4. Conclusion

This study has sought not to offer remedies but to sustain lucidity —to see
clearly what is being lost beneath the rhetorical glow of innovation. The
argument unfolded from a philosophical premise: that meaning is not a
detachable property of words but an emergent relation among speakers,
practices, and worlds. When those relations are mediated, quantified, and
normalized within algorithmic infrastructures, meaning itself is transfigured.
For Persian, whose linguistic soul is woven from metaphorical subtlety and
metaphysical resonance, the transformation is not additive but subtractive.
The question is no longer whether Persian will survive as a communicative
code but whether it will continue to disclose a world.

The diagnostic trajectory established through this paper can now be
recapitulated. At the most abstract level, the emergence of large-scale Al
systems constitutes a new regime of sense—an epistemic formation in which
patterns replace practices, and statistical likelihood substitutes for lived
intelligibility. Within this regime, meaning becomes a function of
predictability; what cannot be predicted is discarded as noise. Persian,
historically grounded in the unquantifiable —ambiguity, silence, paradox —
therefore finds itself ontologically misaligned with the computational order
of things.

By tracing this misalignment through theoretical, structural, and
phenomenological analyses, we revealed how semantic sovereignty erodes
in stages. First, representation thins: corpora fail to include the full
heterogeneity of Persian genres, creating an impoverished sample of
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linguistic being. Second, interpretation is outsourced: hermeneutic traditions
that once contextualized meaning are replaced by automated paraphrase and
probabilistic inference. Third, epistemic norms are rewritten: English-
language standards of clarity and explicitness become universalized as the
criteria of intelligibility. Finally, the phenomenological horizon collapses:
Persian words persist, but the experiences they once evoked recede into
silence.

This trajectory describes not an accident of neglect but a structural
necessity of computational rationality. The logic of optimization—
maximizing coherence, minimizing ambiguity —is antithetical to the logic of
poetic or metaphysical expression. Where the former seeks closure, the latter
seeks openness. It is precisely this ontological tension that defines the crisis
of Persian in the age of Al: a confrontation between two incompatible modes

of meaning-making, one statistical and one existential.

From a broader philosophical standpoint, this crisis discloses a general
condition of late modernity. The automation of meaning signifies the
culmination of what Heidegger called the enframing (Gestell): the reduction
of being to resource, of language to instrument. The Persian case is exemplary
not because it is exceptional but because it makes visible what is hidden
elsewhere—the silent standardization of thought under computational
reason. The threat to Persian meaning is, in miniature, the threat to all human
languages: that they may continue to function while ceasing to reveal.

This paper has deliberately remained within the bounds of diagnostic
philosophy: its aim has been to describe and conceptually articulate the
conditions under which semantic sovereignty becomes vulnerable in
contemporary Al systems, rather than to advance concrete policy
recommendations or technical prescriptions. Where the discussion gestures
toward ethical stakes, this should be understood as reflective clarification of
what is at risk, not as a normative program. The transition from diagnosis to
intervention —whether political, technical, or institutional —requires
empirical grounding and participatory deliberation that exceed the remit of
the present inquiry.

Yet diagnosis, even without prescription, carries ethical weight. To
describe the loss is already to resist its invisibility. The articulation of semantic
sovereignty as a philosophical concept enables a shift from nostalgia to
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critique —from mourning linguistic decay to understanding its systemic
logic. By naming the conditions under which Persian meaning erodes, we
recover a measure of agency: the capacity to see, to discern, to think beyond
optimization.

The essay therefore ends not with closure but with vigilance. The task
ahead for philosophers, linguists, and technologists is not to salvage Persian
as a cultural artifact but to reconceive the relation between language and
technology so that languages may continue to generate worlds rather than
merely populate databases. If meaning is, as Wittgenstein reminds us, a
matter of use within a form of life, then the defense of semantic sovereignty
is the defense of those forms of life themselves. To protect Persian’s right to
mean is to protect the human right to dwell in plurality —to live among
words that do not always translate.

In this sense, the crisis of Persian meaning is the crisis of modern
humanity: whether, in a world increasingly mediated by computation, we
can still inhabit language as a home rather than traverse it as a network.
Diagnosis, at its best, is not despair but awakening —the moment when we
recognize that what seemed technical is, in truth, ontological. The hope
implicit in such recognition is philosophical: that clarity itself can be a form
of care.

5. Conflict of Interest

The author declares no conflict of interest. No funding agency or institution
influenced the research design, analysis, or interpretation of results.

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 31-60 57



Semantic sovereignty in the age of artificial intelligence

References
Aminrazavi, M. (1997). Suhrawardi and the School of Illumination. Routledge.
Apter, E. (2013). Against World Literature: On the Politics of Untranslatability. Verso.

Ardalan, D. (2025). A  benchmark for Cross-cultural Al Medium.
https:/ /idavar.medium.com/a-benchmark-for-cross-cultural-ai-5eb25154323b

Atwood, B. (2025). Artificial Intelligence in Iran: National Narratives and Material
Realities. Iranian Studies, 58(1), 1-18. https:/ /doi.org/10.1017/irn.2024.63

Baker, G., & Hacker, P. M. S. (2009). Wittgenstein: Understanding and Meaning (2nd ed.).
Wiley-Blackwell.

Bender, E. M., Gebru, T., McMillan-Major, A., & Shmitchell, S. (2021). On the dangers of
stochastic parrots: Can language models be too big? In Proceedings of the 2021 ACM
Conference on Fairness, Accountability, and Transparency (pp. 610-623). ACM.
https://doi.org/10.1145/3442188.3445922

Benjamin, W. (2008). The Work of Art in the Age of Its Technological Reproducibility and Other
Writings on Media. Harvard University Press.

Bourbour Hosseinbeigi, S., Taherinezhad, F., Faili, H., Baghbani, H., Nadi, F., & Amiri, M.
(2025). Matina: A Large-scale 73B Token Persian Text Corpus. In Proceedings of the
2025 Conference of the North American Chapter of the Association for Computational
Linguistics (Volume 1: Long Papers) (pp. 9143-9157). Association for Computational
Linguistics.

Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan, ]J. D., Dhariwal, P., ... & Amodei,
D. (2020). Language models are few-shot learners. Advances in Neural Information
Processing Systems, 33, 1877-1901.

Buber, M. (1970). I and Thou (W. Kaufmann, Trans.). Charles Scribner’s Sons. (Original
work published 1923)

Cavell, S. (1979). The Claim of Reason: Wittgenstein, Skepticism, Morality, and Tragedy. Oxford
University Press.

Couldry, N., & Mejias, U. A. (2019). The Costs of Connection: How Data Is Colonizing Human
Life and Appropriating It for Capitalism. Stanford University Press.

Crawford, K. (2021). Atlas of AI: Power, Politics, and the Planetary Costs of Artificial
Intelligence. Yale University Press.

Davidson, D. (1967). Truth and Meaning. Synthese, 17(3), 304-323.
http:/ /www jstor.org/stable /20114563

Davidson, D. (1984). Inquiries into Truth and Interpretation.+ Oxford University Press.
Floridi, L. (2011). The Philosophy of Information. Oxford University Press.

Floridi, L. (2014). The Fourth Revolution: How the Infosphere Is Reshaping Human Reality.
Oxford University Press.

58 SPEKTRUM IRAN ¢ Jg. 38 ¢« Nr. 2 ¢ 1-30


https://idavar.medium.com/a-benchmark-for-cross-cultural-ai-5eb25154323b
https://doi.org/10.1017/irn.2024.63
https://doi.org/10.1145/3442188.3445922
http://www.jstor.org/stable/20114563

Mohsen Karami

Foucault, M. (1970). The Order of Things: An Archaeology of the Human Sciences (R. D.
Howard, Trans.). Vintage Books. (Original work published 1966)

Fricker, M. (2007). Epistemic Injustice: Power and the Ethics of Knowing. Oxford University
Press.

Gadamer, H.-G. (2004). Truth and Method (J. Weinsheimer & D. G. Marshall, Trans., 2nd
rev. ed.). Continuum. (Original work published 1975)

Glissant, E. (1997). Poetics of Relation (B. Wing, Trans.). University of Michigan Press.
(Original work published 1969)

Gohari Sadr, N., Heidariasl, S., Megerdoomian, K., Seyyed-Kalantari, L., & Emami, A.
(2025). We Politely Insist: Your LLM Must Learn the Persian Art of Taarof. In
Proceedings of the 2025 Conference on Empirical Methods in Natural Language
Processing (pp. 1819-1838). Association for Computational Linguistics.
https:/ /aclanthology.org/2025.emnlp-main.94/

Heidegger, M. (1971). Poetry, Language, Thought (A. Hofstadter, Trans.). Harper & Row.

Heidegger, M. (1977). The Question Concerning Technology and Other Essays (W. Lovitt,
Trans.). Harper & Row.

Hosseini, S. H., & Sakhaei, S. (2025). Educating intelligence, producing power: Iranian
sociologists on Al, knowledge production, and global hierarchies. Journal of World
Sociopolitical Studies, 9(4), 887-921.

Illich, L. (1993). In the Mirror of the Past: Lectures and Addresses 1978-1990. Marion Boyars.
Kripke, S. (1982). Wittgenstein on Rules and Private Language. Harvard University Press.

Levinas, E. (1969). Totality and Infinity: An Essay on Exteriority (A. Lingis, Trans.). Duquesne
University Press.

Malpas, J. (1992). Donald Davidson and the Mirror of Meaning: Holism, Truth, Interpretation.
Cambridge University Press.

Marcus, G., & Davis, E. (2020). Rebooting Al: Building Artificial Intelligence We Can Trust.
Pantheon.

Mohamed, S., Png, M. T., & Isaac, W. (2020). Decolonial AI: Decolonial theory as
sociotechnical foresight in artificial intelligence. Philosophy & Technology, 33(4), 659-
684. https:/ /doi.org/10.1007/s13347-020-00405-8

Moosavi Monazzah, E., Rahimzadeh, V., Yaghoobzadeh, Y., Shakery, A., & Pilehvar, M.
T. (2025). PerCul: A Story-driven Cultural Evaluation of LLMs in Persian. In
Proceedings of the 2025 Conference of the North American Chapter of the Association
for Computational Linguistics (Volume 1: Long Papers) (pp. 12670-12687). Association
for Computational Linguistics. https:/ /aclanthology.org/2025.naacl-long.631/

Moulavinafchi, A. (2025). Exploring Al Literacy and Perception: Insights from Iranian EFL
Researchers. Journal of Modern Research in English Language Studies, 12(4), 19-52.
https:/ /journals.ikiu.ac.ir/ article_3656.html?lang=en

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 31-60 59


file:///G:/05%20مجله%20اسپکتروم/ویژه%20نامه%20دکتر%20صبار/صفحه%20آرایی/New%20folder/%20https:/aclanthology.org/2025.emnlp-main.94/
file:///G:/05%20مجله%20اسپکتروم/ویژه%20نامه%20دکتر%20صبار/صفحه%20آرایی/New%20folder/%20https:/aclanthology.org/2025.emnlp-main.94/
https://doi.org/10.1007/s13347-020-00405-8
https://aclanthology.org/2025.naacl-long.631/
https://journals.ikiu.ac.ir/article_3656.html?lang=en%20

Semantic sovereignty in the age of artificial intelligence

Nasr, S. H. (2007). Islamic Philosophy from Its Origin to the Present: Philosophy in the Land of
Prophecy. State University of New York Press.

Nourbakhsh, Y. (2009). Culture and ethnicity: A model for cultural communications in
Iran. Iranian Journal of Cultural Research, 1(4), 67-90.
https:/ /doi.org/10.7508 /ijcr.2008.04.004

OSCAR Project. (2025). OSCAR Multilingual Corpus (updated statistics). https://oscar-
project.org/

Pariser, E. (2011). The Filter Bubble: What the Internet Is Hiding from You. Penguin Press.
Phillipson, R. (1992). Linguistic Imperialism. Oxford University Press.

Povinelli, E. A. (2021). Between Gaia and Ground: Four Axioms of Existence and the Ancestral
Catastrophe of Late Liberalism. Duke University Press.

Rahimi, M., & Salehi, M. M. (2023). The cultural impact of artificial intelligence
development on social media in Iran. Iranian Journal of Cultural Research, 16(2), 95-
125. https:/ /doi.org/10.22035/jicr.2023.3178.3481

Ricoeur, P. (1976). Interpretation Theory: Discourse and the Surplus of Meaning. Texas
Christian University Press.

Salehi, K., & Habib Zadeh Khiyaban, S. (2025). Al and crime prevention in the academic
literature: An integrative review of Al applications in crime prevention. Code, Cognition
and Society, 1(1), 164-177. doi: https:/ / doi.org/10.22034 / ccsr.2025.546552.1016

Salehi, K., Habib Zadeh Khiyaban, S., & Sabbar, S. (2025). Artificial Intelligence and the
Future of International Law and Power. Journal of World Sociopolitical Studies, 9(4), 923-
958.

Sharifi Poor Bgheshmi, M. S., & Sharajsharifi, M. (2025). Managing the crisis: Al and the
demise of national sovereignty?. Journal of World Sociopolitical Studies, 9(4), 853-886.

Stiegler, B. (2010). Taking Care of Youth and the Generations (S. Barker, Trans.). Stanford
University Press.

Tavakoli-Targhi, M. (2001). Refashioning Iran: Orientalism, Occidentalism, and Historiography.
Palgrave Macmillan.

Tlostanova, M., & Mignolo, W. (2012). Learning to Unlearn: Decolonial Reflections from
Eurasia and the Americas. Ohio State University Press.

Vahid Dastjerdi, H., & Haddadian Moghaddam, E. (2015). The societal history of
translation in Iran: The relation between the cultural history of Iran and its historical
culture.  Interdisciplinary ~ Studies in  the  Humanities, 7(3),  135-156.
https:/ /doi.org/10.7508 /isih.2015.27.006

Wittgenstein, L. (1953). Philosophical Investigations (G. E. M. Anscombe, Trans.). Blackwell.

60 SPEKTRUM IRAN ¢ Jg. 38 ¢« Nr. 2 ¢ 1-30


https://doi.org/10.7508/ijcr.2008.04.004
https://oscar-project.org/
https://oscar-project.org/
https://doi.org/10.22035/jicr.2023.3178.3481
https://doi.org/10.7508/isih.2015.27.006

Py -'“-,
\\QJ Spektrum Iran | Jg. 38| Nr.2 |Sommer und Herbst-2025 | pp. 61-82 |

Original-Forschungsarbeit
KI als Grenzobjekt: der persische X-Diskurs

Shaho Sabbar’
1 Assistenzprofessor, Abteilung fiir Iranistik, Fakultdt fiir Weltstudien, Universitit Teheran, Teheran, Iran

Empfangen: 1. Miérz 2025 Akzeptiert: 7. Juni 2025

Zusammenfassung;

Diese Studie untersucht, wie persischsprachige Nutzer auf der Social-Media-Plattform X
generative kiinstliche Intelligenz als sozio-technisches und diskursives Phanomen
verhandeln. Auf der Grundlage eines Datensatzes von 24.215 persischsprachigen
Beitragen verwenden wir ein Multi-Label-Topic-Modeling-Verfahren sowie affektives
Profiling, um den offentlichen Diskurs tiber KI-Werkzeuge, ihre wahrgenommenen
Implikationen und normative Bewertungen ihrer Nutzung zu analysieren. Anstatt
Stimmung als statischen Indikator von Meinungen zu betrachten, interpretieren wir
affektiven Ausdruck als kommunikativen Akt, der durch plattformspezifische Anreize
und kulturelle Kontexte geprégt ist. Unsere Ergebnisse zeigen, dass KI nicht nur als
technisches Artefakt positioniert wird, sondern auch als Grenzobjekt, das mit Debatten
tiber Expertise, Ethik und institutionelle Legitimitat verflochten ist. Der Diskurs ist in
praktischen Anliegen verankert - insbesondere in Bezug auf Arbeit, Bildung und
Vergleiche zwischen KI-Werkzeugen -, erweitert sich jedoch haufig zu kulturspezifischen
Narrativen iiber Risiko, Fairness und epistemische Autoritidt. Emotional ist die Diskussion
durch pragmatischen Optimismus, kritische Intensitdt und ein betrdchtliches neutrales
Spektrum gekennzeichnet, das eher Orientierung als Bewertung widerspiegelt. Diese
Studie trégt zu aktuellen Debatten in der Kommunikationswissenschaft, der KI-Ethik und
den Plattformstudien bei, indem sie eine nicht anglophone, kulturell verankerte Analyse
dafiir liefert, wie Offentlichkeiten eine alltagssprachliche Governance iiber aufkommende
Technologien praktizieren.

Schliisselworter: kiinstliche Intelligenz, Sentimentanalyse, digitale Offentlichkeiten,
alltagssprachliche Governance, persischer Diskurs
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Abstract

This study investigates how Persian-speaking users on the social media platform X engage
with generative artificial intelligence as a sociotechnical and discursive phenomenon.
Drawing on a dataset of 24,215 Persian-language posts, we employ a multi-label topic
modeling framework and affective profiling to analyze public discourse surrounding Al
tools, their perceived implications, and normative judgments about their use. Rather than
treating sentiment as a static indicator of opinion, we interpret affective expression as a
communicative act shaped by platform incentives and cultural context. Our findings show
that Al is positioned not only as a technical artifact but as a boundary object entangled
with debates over expertise, ethics, and institutional legitimacy. The discourse is anchored
in practical concerns —especially labor, education, and comparisons among Al tools —but
frequently extends into culturally specific narratives about risk, fairness, and epistemic
authority. Emotionally, the conversation is marked by pragmatic positivity, critical
intensity, and a sizable neutral band reflecting orientation rather than evaluation. This
study contributes to ongoing debates in communication, Al ethics, and platform studies
by offering a non-Anglophone, culturally grounded analysis of how publics perform
vernacular governance over emerging technologies.
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Al as a boundary object: The Persian X discourse

1. Introduction

Throughout history, the emergence of new communication technologies has
reconfigured the conditions of public life. From the printing press to the
smartphone, such technologies have not only extended communicative
capacity but also shaped how individuals perceive themselves, their social
roles, and their relationship to knowledge and power. These perceptions are
neither uniform nor apolitical; rather, they are deeply entangled with affect,
authority, and cultural imaginaries. As Harold Innis (1951) and Marshall
McLuhan (1964) argued, media technologies do not merely transmit
content—they exert structural influence, favoring particular modes of
expression and societal organization. Today, the rise of generative artificial
intelligence represents a comparable epistemic shift, reframing intimacy,
cognition, and expertise within algorithmically mediated systems of
meaning-making (Elliott, 2023; Seaver, 2022).

Public reactions to Al are shaped not only by functional evaluations but
also by emotional and moral concerns. This affective response is especially
visible in the context of "algorithmic intimacy" — the perceived closeness and
social presence that some users experience when interacting with Al-driven
agents (Bozdag, 2025; Reineke, 2022). While earlier technologies inspired
utopian or dystopian imaginaries about mass democratization or social
alienation, Al technologies invite a subtler blend of fascination, ambivalence,
and critique than earlier waves of media innovation (Salehi et al., 2026).
Studies of Al-mediated relationships show how users anthropomorphize
chatbots, frame them as companions, or even as emotional partners
(Balazadeh & Kajonius, 2025; George et al., 2023; Sjoraida, 2025). These
engagements reveal that users' understanding of Al is shaped not merely by
its accuracy or productivity, but by its capacity to signal empathy, authority,
and social intention (Chu et al., 2025; Turkle, 2011).

How people imagine and emotionally respond to Al will, in turn, shape
the trajectory of the technology itself (Sabbar & Habib Zadeh Khiyaban,
2023). As Papacharissi (2015) has argued, the circulation of sentiment in
digital spaces helps constitute “affective publics” — collectives organized not
only around shared beliefs but around shared intensities. In this light, public
perception is not simply a reflection of technological progress; it is a force
that can accelerate, redirect, or constrain it. Expectations about Al’s ethical
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boundaries, usefulness, and risks inform not only personal adoption but
institutional policies and commercial design choices. Intimate forms of
interaction—such as venting to a chatbot or querying it about political
beliefs —can crystallize

into collective norms about what Al should and should not do (Illouz,
2007; Lupton, 2022; Shahghasemi, 2025). These expectations travel through
discourse, anchoring future imaginaries in in contemporary discourse.

Social media platforms play a central role in mediating this discourse.
They operate not only as amplifiers of information but as infrastructures of
affective and epistemic coordination. The platform X, in particular, has
become a key site for the articulation of public sentiment about Al With its
rapid tempo, algorithmic virality, and entanglement of personal and
professional identities, X facilitates the emergence of vernacular expertise —
informal yet consequential claims about how Al works, what it means, and
what it should become. On X, users post not only evaluations of Al systems
but narratives, warnings, jokes, and moral commentaries that collectively
shape public understanding. This is especially true in non-Anglophone
contexts, where localized meanings of Al emerge through culturally
embedded discourse practices and political framings.

In the Persian-language digital sphere, the convergence of algorithmic
tools and platform discourse has produced a particularly rich and
understudied communicative field. As recent studies suggest, Persian-
speaking publics increasingly use platforms like X to articulate vernacular
forms of technological governance—public deliberations, critiques, and
norm-setting that occur outside formal regulatory channels. These discourses
are shaped by hybrid media ecologies, where access to global tools is uneven,
state censorship remains active, and users often navigate both technical and
moral complexities in evaluating digital systems. Generative Al, in this
context, is not merely an innovation but a cultural problem: a figure of
fascination, suspicion, and speculative projection.

Despite the richness of this public conversation, existing scholarship has
largely neglected the ways in which non-Western publics discuss and contest
the meanings of Al. Much of the literature on AI discourse remains
Anglocentric, focusing primarily on elite media narratives or institutional
policy debates. In contrast, everyday public talk —especially in languages
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other than English —remains under-theorized, even though such talk plays a
formative role in shaping user norms, perceptions of legitimacy, and trust in
Al systems (Papacharissi, 2015; Shahghasemi et al., 2025). There is a pressing
need to understand how publics outside the Global North interpret Al, not
as an abstract technological domain, but as a lived, affectively charged, and
socially negotiated object.

This study addresses that gap by analyzing a large-scale corpus of Persian-
language posts from X, focusing on how users talk about generative Al across
technical, emotional, and normative registers. Building on theories of
affective publics, algorithmic intimacy, and vernacular governance, we
examine Al discourse not only for its content but for its communicative form:
how users perform expertise, express sentiment, and negotiate legitimacy.
We treat affective expressions not as raw indicators of approval or
disapproval but as socially situated acts —moves within a field of public
reasoning, identity performance, and epistemic claim-making (van Dijk,
1993; Bourdieu, 1991).

Our approach combines multi-label topic modeling with affective
profiling, allowing us to map both the thematic structure and emotional tone
of Al discourse among Persian-speaking users. Rather than imposing
normative assumptions about technological progress or ethical risk, we seek
to surface how publics themselves articulate what matters —whether in
concerns about labor displacement, academic integrity, misinformation, or
emotional authenticity. These findings contribute to ongoing conversations
in Al ethics, communication studies, and cultural sociology by grounding
analysis in the actual speech practices of users navigating new technological

realities.
Specifically, this study is guided by the following research questions:

1. What thematic concerns dominate Persian-language discourse about
generative Al on the X platform?

2. How do users express affect in their evaluations of Al tools, and what
emotional patterns characterize the discourse?

3. In what ways do users perform vernacular governance —norm-setting,
critique, and pedagogy — through their interactions with AI discourse?
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By addressing these questions, we aim to illuminate how publics not only
react to Al but participate in shaping its social meaning. In doing so, we
position generative Al as a boundary object—flexible enough to
accommodate multiple interpretations but structured enough to anchor
contestation (Star & Griesemer, 1989). The discourse around Al is not merely
a reflection of public opinion; it is a site of cultural labor where values,
expectations, and technological futures are being actively negotiated.

2. Methodology

To examine how Persian-speaking users discuss and evaluate artificial
intelligence across every day, institutional, and speculative registers, we
compiled a large corpus of public posts from X (formerly Twitter). Data
collection followed a high recall retrieval logic: the goal was to minimize
thematic blind spots by casting a wide net around Al-related talk rather than
narrowly sampling only explicit technical discussions. We therefore
combined multiple families of Persian and English keywords and their
common transliterations, including general Al terms (e.g., = siae (i, ai),
model and platform names (e.g., ChatGPT, Grok, Gemini, Copilot),
interaction and use terms (e.g., </ _»/Prompt, prompt engineering), and risk
or governance cues (e.g., </ deepfake, ©l)jie il ) (oS (o sad aija J2a),
Because Al discourse on X frequently involves code switching and brand
shorthand, retrieval terms were expanded iteratively during pilot checks to
capture vernacular variants, spacing differences, and orthographic
alternations. This process produced an initial pool of 26,111 posts.
Preprocessing was designed to preserve discursive and affective signals
while removing mechanical noise and reducing distortions produced by
platform repetition. First, duplicate and near duplicate posts were removed,
along with items that were not analytically usable for text-based modeling
(for example, posts with no substantive text). Second, we filtered out posts
that were not meaningfully about Al despite containing ambiguous trigger
terms, using a combination of rule-based exclusions and manual spot checks
to prevent systematic drift into irrelevant domains. Third, we normalized
Persian orthography to improve the stability of downstream matching and
classification. This included harmonizing Arabic/Persian character variants
(e.g., ¢ls and ¢/S), handling zero-width non-joiners, and stripping diacritics.
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Links and user mentions were removed to reduce sparsity and to avoid
overweighting platform-specific identifiers. Throughout cleaning, we
prioritized retaining the expressive content of posts, including colloquial
phrasing and common mixed language forms, because these features carry
much of the interactional meaning on X.

After deduplication, relevance filtering, and normalization, the final
analytic dataset contained 24,215 posts. All records were drawn from public
content and are reported only in aggregate. In reporting examples, we avoid
including user identifiers or content that could facilitate re-identification.
This curated corpus provides the empirical foundation for subsequent steps
in the analysis, including multi-label topic tagging across ten thematic
formations and the mapping of co-occurrence structures and affective
profiles.
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Figure 1. Distribution of text lengths (in words)

3. Findings

Applying the five-category affect schema to the full analytic corpus (n =
24,215) produces a distribution in which evaluative warmth is present but far
from uniform. The largest share of posts falls into Happy (8,271; 34.16%),
followed closely by Neutral (7,838; 32.37%). More emphatic positivity, coded
as Delighted, accounts for 2,400 posts (9.91%). On the negative side, Angry
comprises 2,848 posts (11.76%), and Furious 2,858 (11.80%). Taken together,
Angry + Furious represent 5,706 posts (23.56%), while Happy + Delighted
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represent 10,671 posts (44.07%). This pattern suggests a public conversation
that is neither celebratory nor uniformly alarmist. The prominence of Happy
relative to Delighted points to a largely pragmatic register: users often signal
approval, usefulness, or everyday satisfaction without escalating into
unequivocal enthusiasm. At the same time, the sizeable Neutral band
indicates that much Al talk on X functions as circulation and orientation
rather than overt evaluation: sharing updates, noting capabilities or failures,
relaying comparisons, and positioning the self as an observer in a fast-
moving informational environment. Negative affect is nonetheless
substantial. The combined quarter of posts coded as Angry or Furious signals
that Al is also a recurring site of friction and moral contestation, where users
mobilize indignation and outrage as communicative resources, not simply as
spontaneous reactions. In the analyses that follow, this distribution motivates
treating Al discourse as an effectively mixed field: routine approval and
curiosity coexist with sustained critique, and platform dynamics help both
travel and settle into recognizable, repeatable stances.
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Figure 2. Dataset sentiment distribution
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3.1. Topic Modeling and Thematic Analysis

To map how Al is talked about in Persian-language publics on X, we used an
unsupervised topic modeling step as a diagnostic lens rather than as the final
measurement instrument. After standard text preparation for Persian and
code-switched writing (orthographic harmonization, removal of URLs and
user mentions, and normalization of common spacing and character
variants), we estimated a series of LDA models while varying the number of
topics from 5 to 20. We then compared solutions using a semantic coherence
criterion to identify a topic resolution that balances empirical fit with
interpretability for communication analysis. Coherence values rose unevenly
across the sweep and reached their maximum at K =10 (coherence = 0.5241).
Smaller local improvements appeared at higher resolutions (e.g., K = 14:
0.4903; K = 19: 0.4793), but these did not surpass the ten-topic solution.
Substantively, the ten-topic model was preferred because it produced
categories that correspond to recognizable communicative formations in the
corpus while avoiding over-fragmentation. Lower K solutions tended to fuse
distinct arenas of Al talk (for example, merging tool comparison chatter with
work-related anxiety, or folding governance debates into misinformation
talk), which made it harder to track how different kinds of claims and
emotions travel. Higher K specifications, by contrast, often split coherent
clusters into narrow subthemes that were difficult to name cleanly and were
less useful for doctoral-level theorization about platformed publics, affect,
and epistemic authority. We therefore adopt the ten-topic solution as the
primary thematic frame for the analyses that follow.

Because posts on X frequently span multiple domains in the same
utterance (for example, a model comparison embedded in a story about
workplace use, or prompting advice paired with ethical boundary testing),
we operationalized the thematic frame as multi-label topic tagging rather
than forcing each post into a single bucket. The final corpus contains 24,215
posts, and 74.78% of posts are linked to at least one of the ten themes (mean
topics per post = 1.21). Overlap is common: 41.39% of posts activate exactly
one topic label, 23.27% activate two, and 8.16% activate three; smaller shares
activate four or more (1.61% for four, 0.31% for five, 0.04% for six). A minority
(25.22%) remains untagged under this topical frame, reflecting either highly
generic Al references or content that does not meaningfully align with the ten
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major formations. The ten themes and their prevalence in the corpus (non-
exclusive) are as follows: Tools and model comparisons (6,324; 26.12%),
Work, economy, and business impacts (5,954; 24.59%), Education and
university /school contexts (5,648; 23.32%), Future narratives and predictions
(3,131; 12.93%), Ethics, privacy, regulation, and governance (2,284; 9.43%),
Content creation and creativity (2,135; 8.82%), Deepfakes, misinformation,
and verification (1,504; 6.21%), Programming and software development
(1,434; 5.92%), Sensitive social and mental health discussions (480; 1.98%),
and Prompting practices and strategies (316; 1.30%). Framed this way, the
thematic backbone of Persian-language Al discourse is anchored in practical,
comparative talk about tools and their everyday implications, while still
reserving distinct space for governance concerns, authenticity crises, and the

occasional movement into sensitive domains.
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Figure 3. Coherence score vs number of topics

3.2. Al Tools Ecosystem and Model Comparisons

Within the corpus, tool-centered discussion constitutes a large and highly
performative stream (n = 6,324 posts). Affective tone is split between Neutral
(2,190; 34.63%) and Happy (2,140; 33.84%), with a substantial critical layer
(Angry 924; 14.61%, Furious 592; 9.36%) and comparatively fewer fully
celebratory posts (Delighted 478; 7.56%). Reading the Texts suggests that
“comparison” is rarely a calm, laboratory-style evaluation; instead, users
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narrate tools through everyday trials, viral anecdotes, and rapid verdicts that
travel well on X. Posts juxtapose models by name, circulate claims about new
versions, and treat outputs as evidence in microdebates about competence,
bias, and reliability. The same thread can move from an impromptu
benchmark to a joke about social etiquette with machines, as in the recurring
anthropomorphic register (e.g., “My mom apologizes to ChatGPT for taking
its time”). Negative affect often clusters around perceived regressions,
hallucinations, access and cost frustrations, or the sense that hype is
outpacing trustworthy verification, captured in short evaluative utterances
such as “Grok is a mess today.” Communication-wise, these posts do
reputational work: they elevate some tools as “serious,” demote others as
“broken,” and establish vernacular criteria for credibility (speed, accuracy,
language handling, refusal behavior) that circulate through quote posting
and quick comparisons rather than formal reviews.

3.3. Prompting Practices and Strategies

Although smaller in volume (n = 316), prompting talk is disproportionately
instruction-oriented and tends to carry an upbeat tone (Happy 117; 37.03%,
Delighted 58; 18.35%) alongside a sizable Neutral band (103; 32.59%) and
relatively limited negativity (Angry 20; 6.33%, Furious 18; 5.70%).
Qualitatively, the Texts read like a folk pedagogy of interaction: users share
templates, warn against vague requests, and present prompting as a
communicative skill that turns “a chatbot” into a cooperative worker. Many
posts emphasize specifying role, constraints, and format, often in the voice of
practical coaching (e.g., “Give it a role, your goal, and the output format, then
iterate”). At the same time, prompting discourse becomes a site where norms
of legitimacy and accountability are negotiated, especially when prompts are
used for coding or workplace outputs; users not only exchange techniques
but they also propose boundaries (review, disclosure, and responsibility for
errors) that reassert human agency over delegated writing. In
communication terms, this topic is metacommunication: it is about how to
talk to Al, and it produces a lay vocabulary of clarity, control, and alignment
that helps participants position themselves as competent users rather than
passive consumers.
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3.4. Future Narratives, Scenarios, and Predictions

Future-facing posts (n = 3,131) display a mixed emotional profile, dominated
by Neutral (1,098; 35.07%) and Happy (1,062; 33.92%) but with a notable
share of high intensity reactions (Furious 334; 10.67%) and a meaningful layer
of excitement (Delighted 490; 15.65%), while Angry is comparatively lower
(147; 4.69%). In the texts, “the future” functions as a rhetorical device for
making present stakes legible: users forecast labor market disruption,
reimagine professional identities (especially for developers and knowledge
workers), and debate whether the key resource will be skill, access, or
infrastructure. Some posts frame Al as a coming competence gap and counsel
adaptation through fundamentals and steering capacity (e.g., “Those who
master the basics and can direct models will be ahead”), whereas others
articulate a more conflictual imaginary in which geopolitical competition,
compute, and platform power set the terms of possibility. The future topic
also carries an affective oscillation typical of platformed publics: optimism
travels via narratives of productivity and opportunity, while outrage
concentrates around fears of deception, deskilling, or institutional
unpreparedness. Analytically, these posts are less about forecasting accuracy
than about social coordination: they align audiences around what to worry
about, what to learn, and who should be held responsible as Al is narrated
into collective horizons.

3.5. Education, Universities, and Schools

Education-oriented Al talk forms one of the densest thematic streams in the
corpus (n = 5,648). Its affective profile is led by Neutral (1,968; 34.84%) and
Happy (1,719; 30.44%), with Delighted present but secondary (653; 11.56%)
and a substantial negative layer (Angry 579; 10.25%, Furious 729; 12.91%).
Reading the texts, education is discussed less as abstract policy and more as
a lived site of friction where institutional routines collide with generative
tools: posts revolve around classroom practices, teaching, and assignment
design, and disputes over what counts as legitimate learning (teaching/class
references are frequent in this topic, and cheating or plagiarism cues appear
repeatedly). Users describe Al as both tutor and shortcut, often in the same
breath, narrating how students draft essays, solve problems, or translate
readings while instructors respond by changing task formats, tightening
assessment, or demanding process evidence. A recurring communicative
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move is moral boundary work: some posts normalize Al as a study aid, while
others frame it as an integrity threat that undermines evaluation and
devalues credentials. In English paraphrase, a typical stance reads: “If the
exam only tests memorization, of course, students will outsource it; redesign
the assessment.” Another counter-stance warns: “Al makes copying
effortless; universities need new verification norms.” In short, education
discourse is simultaneously pedagogical, regulatory, and affectively
ambivalent, with neutrality carrying practical reportage and negative affect
marking disputes over fairness, discipline, and institutional lag.

3.6. Labor Market, Economy, and Business Impacts

Work and economic implications constitute a similarly large formation (n =
5,954) and display a mixed but clearly consequential emotional structure:
Neutral (1,915; 32.16%) and Happy (1,889; 31.73%) dominate, Delighted is
meaningful (782; 13.13%), and high intensity negativity is nontrivial,
especially Furious (891; 14.96%) relative to Angry (477; 8.01%). Qualitatively,
the Texts frame Al as a pressure point for livelihoods and organizational
power. Some posts treat Al as a competitive advantage and a pathway to new
income streams, emphasizing speed, output, and market positioning, while
others interpret it as a mechanism for restructuring labor, concentrating
value, or hollowing out entry-level pathways. Users frequently talk about
hiring, job search, and pay in concrete terms, and business-oriented posts
often evaluate whether firms should replace contractors, compress teams, or
demand higher output with the same wages. The tone shifts depending on
who is imagined as the beneficiary: entrepreneurs and managers are more
likely to speak in an optimizing register, whereas workers and recent
graduates more often voice anxiety or indignation. A common English
paraphrase is: “Al will not replace you, but someone using AI will,”
contrasted with: “Companies will use Al to squeeze workers and call it
innovation.” From a communication perspective, this topic is where
economic imaginaries become moral narratives about responsibility, fairness,
and who absorbs risk when productivity is reframed as a personal obligation
rather than an institutional decision.

3.7. Al for Programming and Software Development

Developer-facing Al discussion (n = 1,434) centers on the practicalities of
coding with models and the evolving identity of the programmer. Its
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affective profile is anchored in Neutral (506; 35.29%) and Happy (440;
30.68%), with Delighted (173; 12.06%) and a comparable share of negative
sentiment (Angry 161; 11.23%, Furious 154; 10.74%), suggesting a pragmatic
tield where appreciation coexists with ongoing frustration. Reading the
Texts, users treat Al as a pair programmer that excels at boilerplate,
debugging assistance, and explanation, but fails in ways that matter for
production work: hallucinated APISs, brittle logic, missing edge cases, and
confident wrong answers. Debug and bug-related language is common, and
many posts emphasize the need for verification, tests, and human judgment
rather than blind copying. The discourse repeatedly draws a line between
code generation and software engineering: users note that models can
propose functions quickly, yet struggle with requirements gathering,
architecture, and maintaining coherence across a larger system. A typical
English paraphrase is: “It wrote the code in seconds, then I spent an hour
fixing subtle mistakes,” or “Great for scaffolding, risky for final logic unless
you know what you are doing.” Importantly, this topic also hosts future-
oriented claims about developer status, but expressed through everyday
practice: debates over whether fundamentals become more or less important,
and whether Al shifts the valued skill from writing code to specifying,
reviewing, and integrating it.

3.8. Content Creation and Creativity

Posts tagged in this theme (n = 2,135) frame generative Al primarily as a
practical cultural instrument for writing, translating, designing, and
remixing, with affect clustering around Neutral (739; 34.61%) and Happy
(671; 31.43%), and a smaller but visible Delighted band (262; 12.27%).
Negative affect is present yet not dominant (Angry 215; 10.07%, Furious 248;
11.62%), often surfacing when users discuss quality collapse, sameness, or
perceived devaluation of human craft. Reading the Texts suggests three
recurring communicative genres: first, Al as a fast stylistic assistant (captions,
resumes, formal letters, academic paraphrase), where users foreground
efficiency and controllability; second, Al as a vernacular studio for images
and short videos, frequently described through trial-and-error narratives
about what the model can and cannot render; third, playful creativity (poetry,
song-like lines, comedic remixes) that positions Al outputs as shareable
artifacts in the attention economy. A typical English paraphrase of these posts
is instruction-like and performative: “Rewrite this in a formal tone, then give

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢« 61-82 73



Al as a boundary object: The Persian X discourse

me three punchy versions,” or “I asked it to generate a poster concept, and it
nailed the layout, but the details were wrong.” Across these patterns,
creativity is not treated as an inner essence but as a platformed workflow:
users negotiate originality, attribution, and taste in public, using Al outputs
as both tools and talking points.

3.9. Deepfakes, Misinformation, and Verification

This topic (n = 1,504) carries one of the most conflictual affective profiles in
the study, with negativity unusually concentrated (Angry 275; 18.28% and
Furious 284; 18.88%, totaling 37.16%), alongside Neutral (418; 27.79%) and
Happy (393; 26.13%). Qualitatively, the Texts portray synthetic media as an
epistemic stress test for platform-publics: users circulate warnings about
manipulated videos and voice cloning, dispute authenticity in real time, and
debate what forms of evidence remain trustworthy when “seeing” and
“hearing” become cheap to counterfeit. Many posts read as rapid vernacular
fact-checking, either advising caution before resharing or offering informal
heuristics (reverse search, source triangulation, “wait for confirmation”). An
English example that captures the tone is: “Assume it is Al until proven
otherwise, do not amplify it,” or “If a voice note can be generated, what
counts as proof anymore?” At the same time, a smaller share treats deepfakes
as spectacle or novelty, which helps explain the continued presence of Happy
and Neutral posts. From a communication perspective, this theme shows
how verification labor becomes distributed: responsibility is pushed outward
to users and communities through low-cost alerts, while outrage functions as
a mechanism for disciplining careless amplification and reasserting norms of
evidentiary responsibility on X.

3.10. Ethics, Data Governance, Privacy, and Regulation

Governance-oriented discussion (n = 2,284) is comparatively balanced but
persistently normative, led by Neutral (753; 32.97%) and Happy (740;
32.40%), with Delighted (244; 10.68%) and a meaningful Furious layer (319;
13.97%) that exceeds Angry (228; 9.98%). Reading the Texts indicates that
“ethics” is rarely abstract philosophy here; it is articulated through concrete
disputes over accountability, safety, and institutional lag. Users argue about
whether platforms and states should regulate Al more aggressively, whether
training data practices violate consent or ownership, and how to treat harms
ranging from privacy leakage to discriminatory or dangerous outputs. Some
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posts adopt a policy talk register (“We need clear rules, audits, and
enforcement”), while others personalize risk through everyday cautionary
advice, as in: “Do not upload private documents to a model you do not
control,” or “If a system can be biased, governance is not optional.” There is
also a recurring tension between openness and restriction: a pragmatic pro-
access stance framed around learning and productivity coexists with calls for
limits framed around safety, surveillance, and rights. Analytically, this topic
is where Persian-language users most explicitly perform public reasoning
about sociotechnical order, distributing blame and responsibility across
developers, platforms, regulators, and end users while negotiating what
“responsible use” should mean in practice.

3.11. Sensitive Social Topics and Mental Health/Psychology

This is the smallest thematic cluster in the dataset (n = 480), yet it is among
the most affectively polarized, with Happy (135; 28.13%) and Angry (135;
28.13%) tied as the modal categories, followed by Neutral (115; 23.96%),
Furious (68; 14.17%), and a small Delighted share (27; 5.63%). Reading across
the posts, Al is positioned as a moral and intimate interlocutor: users test
models on culturally charged issues (especially around sexuality, religion,
and social norms), circulate model answers as proof of bias or “ideological
programming,” and debate whether a chatbot can be trusted as an epistemic
authority in domains where legitimacy is contested. Alongside this, a distinct
strand treats Al as an informal mental health support tool, with users
describing chatbots as a low-barrier “listener” for stress, loneliness, or
everyday coping, while others react sharply against what they perceive as an
irresponsible or unsafe substitution for professional care. In English
paraphrase, posts often take the form of public experiments (“I asked the
model about X; here is what it said”) or warnings (“Do not treat a chatbot like
a therapist”). Communication-wise, this topic shows how Al talk becomes a
proxy for broader struggles over values and vulnerability: affect intensifies
when Al is imagined not as a tool but as a social actor whose answers may
legitimate, stigmatize, or emotionally steer users.
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Tablel. Distribution of topics by sentiments

Total Furio Ang Neut Hap Deligh
Posts us ry ral py ted

6324 592 924 2190 2140 478

Topic Title

Al Tools Ecosystem and Model
Comparisons

Labor Market, Economy, and Business

5954 891 477 1915 1889 782
Impacts

Education, Universities, and Schools 5648 729 579 1968 1719 653

Future Narratives, Scenarios, and

Predictions 3131 334 147 1098 1062 490

Ethics, Data Governance, Privacy, and

. 2284 319 228 753 740 244
Regulation

Content Creation and Creativity 2135 248 215 739 671 262

Deepfakes, Misinformation, and

Verification 1504 284 275 418 393 134

Al for Programming and Software 1434 154 161 506 440 173

Development

Sensitive Social Topics and Mental

Health/Psychology 480 68 135 115 135 27
Prompting Practices and Strategies 316 18 20 103 117 58

Tools & Model Comparisons:

Neutrai

EsEnsitive & MentakHealth

Figure 4. Sankey diagram of topic-sentiment relationships
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Radar — Sentiment Intensity per Topic

Delighted Happy Neutral

Education Future Narratives Education Future Narratives Education Future Narratives

Work, Economy, Blsiness Romptiwgprk, Economy, Blsiness Romptiwiprk, Economy, Business: Rompting

0:2 0.4 G081tk comparisons

Programming| & Dev

Content & Crewfivity Sensitiye & MentaCHetth & Créagivity Sensitive/ & MentaCHateit & Créativity Sensitiye’ & Mental Health

Deepfakes & Misinfermatidrivacy, Governance Deepfakes & ) Deepfakes & MisinfBthiegidirivacy, Governance

Angry Furious
Education Future Narratives. Education Future Narratives

Programmingf De e oty | 1s% g chmpansnns

Sensitiye/ & Mental Health

Deepfakes & MisinfBihietidirivacy, Governance

Figure 5. Radar-sentiment intensity per topic

3.12. Topic Co-occurrence Network

The topic co-tag network, built from multi-label assignments across the
24,215-post corpus, shows that Persian-language Al discourse on X is
organized less as isolated “issue publics” and more as an interconnected field
in which practical talk repeatedly folds into institutional and political-
economic stakes. In raw co-tags, the strongest tie links Education with
Work/Economy (n = 1,841), followed by Future Narratives with
Work/Economy (n = 1,249) and Tools/Model Comparisons with
Work/Economy (n = 1,139); Work/Economy also connects strongly to
Ethics/Privacy/Governance (n = 853) and, at a slightly lower level, Tools
with Education (n = 774). These counts already suggest that “work” functions
as the discourse’s structural backbone: even when posts begin as tool chatter
or classroom talk, they are frequently reframed through labor, productivity,
credential value, and organizational advantage. To ensure this pattern is not
merely an artifact of topic size, we also inspected relative overlap using the
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Jaccard coefficient, which confirms the same ordering: Education <«
Work/Economy shows the highest overlap (Jaccard = 0.189), followed by
Future <« Work/Economy (= 0.159) and Work/Economy <«
Ethics/Privacy/Governance (= 0.116); Tools <> Work/Economy remains
substantial on this scale as well (= 0.102). Interpreted through communication
theory, this clustering indicates that users treat Al as a skills-and-institutions
problem: debates about classroom use are rhetorically tethered to
employability and inequality, and governance talk is pulled toward
workplace consequences rather than remaining a purely abstract “ethics”
register. A second, more content-specific bridge appears around authenticity:
Content Creation co-occurs with Deepfakes/Misinformation at a
comparatively high relative rate (n = 305; Jaccard ~ 0.091), suggesting that
creative adoption and verification anxiety travel together, as when synthetic
media is discussed simultaneously as a tool for production and as a threat to
evidentiary trust. Finally, some ties are near-absent, marking the network’s
boundaries: Prompting rarely overlaps with Sensitive Social/Mental Health
content (n = 1; Jaccard ~ 0.0013) and only weakly with Deepfakes (n = 7;
0.0039), implying that “how-to” prompting craft tends to circulate as a
specialized competence discourse rather than as a gateway into the most
contentious moral or psychological domains.

Sensitive/Mental

Figure 6. Co-occurrence network
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4. Conclusion

The discourse surrounding artificial intelligence is not merely a collection of
opinions—it is a living archive of how a society thinks, feels, and argues
about its future. This study has shown that Persian-language users on the X
platform engage with Al not as passive observers of technological change,
but as active participants in the social negotiation of meaning, legitimacy, and
moral consequence. These publics do not merely adopt or reject Al; they
narrate it into being, fold it into institutional rhythms, and contest its
significance within the constraints and affordances of platformed expression.

In this sense, Al operates less as an object and more as a mirror, a medium
through which people project fears, hopes, grievances, and competencies.
The pragmatic focus on tools and skills, the anxious debates about education
and employment, the fascination with synthetic creativity, and the
contentious disputes over governance and verification—all reflect the
broader work of cultural sense-making under conditions of epistemic
volatility. Al becomes a boundary object not because of its technical
ambiguity, but because it is emotionally and socially overdetermined. It sits
at the intersection of what is known and what is imagined, what is
experienced and what is speculated.

The affective structure of the discourse reveals this ambivalence. The
preponderance of pragmatic approval and the persistence of indignation are
not contradictory; they are co-constitutive. They mark the simultaneous
domestication and disruption of cognitive authority: Al is useful, but it is also
unsettling. It accelerates productivity while destabilizing the moral
architecture of effort, credit, and expertise. Publics do not simply ask what
Al can do—they ask who is authorized to speak about it, to benefit from it, to
be displaced by it. They ask what counts as knowledge in a world where
synthetic fluency begins to mimic human intention.

But perhaps most importantly, this study underscores that meaning is not
inherent in the machine; it is forged in discourse. Through hashtags and
quote tweets, jokes and jeremiads, users craft a vernacular epistemology —
one that does not merely receive expert framings of Al but reconstitutes them
in situated, emotionally charged, and politically aware terms. These acts of
everyday reasoning, though often informal, are consequential. They are how
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publics rehearse governance in the absence of regulation, how they scaffold
legitimacy in the absence of trust.

In analyzing a non-Anglophone, under-theorized context, this study also
intervenes in a dominant tendency within AI scholarship: the unspoken
universalism of English-language data, elite policy framings, and normative
ethics. What Persian-language discourse reveals is not only difference,
but difference as method —a reminder that cultural specificity is not noise but
signal. It is through the granular, the colloquial, and the affectively charged
that the global contours of Al adoption and resistance take shape.

The questions animating this discourse—what should count as truth,
labor, risk, and authority in the age of intelligent machines —are not merely
technological. They are ontological. They ask what it means to be human
when cognition can be simulated, when language can be generated, and
when attention can be automated. These are not questions that platforms can
answer, but they are questions that platforms force us to ask —repeatedly,
publicly, and often urgently.
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Zusammenfassung;

Diese Studie untersucht die vielschichtigen Auswirkungen der Kiinstlichen Intelligenz (KI)
auf zwischenmenschliche Beziehungen in der iranischen Gesellschaft und hebt die
kulturellen, sozialen und psychologischen Herausforderungen hervor, die mit der raschen
Verbreitung von KI-Technologien einhergehen. Mit der zunehmenden Integration von
Instrumenten wie virtuellen Assistenten, Social-Media-Algorithmen und KI-gesttitzten
Kommunikationsplattformen in den Alltag verdndern sich Interaktionsmuster, emotionale
Bindungen und kulturelle Normen grundlegend. Die Untersuchung basiert auf zwolf
halbstrukturierten Interviews und folgt einem Mixed-Methods-Ansatz mit qualitativer
Schwerpunktsetzung, einschliefllich thematischer Analyse, Uberpriifung der Intercoder-
Reliabilitdt und falltibergreifender Vergleichsanalyse. Die Ergebnisse zeigen eine doppelte
Dynamik: Einerseits fordert KI Kommunikation, Produktivitdt und alltdgliche Effizienz;
andererseits schwécht sie direkte Face-to-Face-Interaktionen, emotionale Bindungen und
traditionelle soziale Praktiken, die zentral fiir die iranische Kultur sind. Die Befunde weisen
auf zunehmende Sorgen hinsichtlich geschwéchter familidrer und gemeinschaftlicher
Bindungen, abnehmender sozialer Kompetenzen, wachsender Abhdngigkeit von
intelligenten Systemen sowie generationsbedingter Unterschiede in der digitalen
Anpassung hin. Dariiber hinaus berichten die Teilnehmenden von breiteren kulturellen
Verdnderungen, darunter der Aufstieg virtueller Lebensstile, Bedrohungen der kulturellen
Identitdt und eine wachsende soziale Ungleichheit infolge ungleicher Zuginge zu KI-
Technologien. Die Studie identifiziert zudem psychologische Risiken wie Einsamkeit,
oberflachliche Online-Verbindungen, verminderte Empathie und den Riickgang
emotionaler Intelligenz im Zuge zunehmender Interaktionen mit algorithmischen
Systemen. Auf gesellschaftlicher Ebene erzeugen Fragen des Datenschutzes, der Daten-
Governance und ethischer Regulierung zusatzlichen Druck, der das offentliche Vertrauen
und die Dynamik zwischenmenschlicher Beziehungen beeinflusst. Die Untersuchung leistet
einen Beitrag zu nationalen und internationalen Debatten tiber Mensch-KI-Interaktion,
indem sie aufzeigt, wie globale Technologien mit lokalen kulturellen Kontexten
interagieren. Sie argumentiert, dass ein ausgewogenes Verhéltnis zwischen technologischer
Innovation und der Bewahrung iranischer sozialer Werte entscheidend ist, damit KI die
Grundlagen bedeutungsvoller menschlicher Beziehungen stirkt, anstatt sie zu untergraben.

Schliisselworter: kiinstliche Intelligenz, zwischenmenschliche Beziehungen, kulturelle
Herausforderungen, soziale Dynamiken, iranische Gesellschaft
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Abstract

This study examines the multifaceted impact of artificial intelligence (AI) on interpersonal
relationships within Iranian society, highlighting the cultural, social, and psychological
challenges emerging from the rapid adoption of Al technologies. As tools such as virtual
assistants, social media algorithms, and Al-driven communication platforms become
embedded in daily life, they are reshaping patterns of interaction, emotional engagement,
and cultural norms. Drawing on twelve semi-structured interviews analyzed through a
qualitative-dominant mixed-methods approach, including thematic analysis, intercoder
reliability checks, and cross-case comparison, the research identifies a dual narrative: Al
enhances communication, productivity, and daily convenience, yet simultaneously
undermines face-to-face engagement, emotional bonds, and traditional social practices
central to Iranian culture. Findings reveal growing concerns about weakened family and
community ties, reduced social skills, dependency on intelligent systems, and
generational gaps in digital adaptation. Participants also noted broader cultural shifts,
including the rise of virtual lifestyles, threats to cultural identity, and increased social
inequality driven by uneven access to Al tools. The study further identifies psychological
risks such as loneliness, superficial online connections, diminished empathy, and the
perceived decline of emotional intelligence as individuals increasingly interact with
algorithmic systems. At the societal level, privacy, data governance, and ethical challenges
create additional pressures that shape public trust and relational dynamics. The study
contributes to national and international debates on human-Al interaction by
demonstrating how global technologies interact with local cultural contexts. It argues that
balancing technological innovation with the preservation of Iranian social values is
essential to ensuring that Al strengthens rather than erodes the foundations of meaningful
human relationships.
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dynamics, Iranian society
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Al and interpersonal relationships in Iran

1. Introduction

In recent years, artificial intelligence (Al) has become deeply embedded in
everyday life, with more than 55% of the global population regularly
interacting with AI technologies. The global AI market, valued at
approximately US$454.12 billion (AIRPM, 2024), includes tools such as
virtual assistants, social media algorithms, and customer service chatbots.
This widespread integration raises important questions about how Al is
reshaping human relationships, particularly in culturally rich societies such
as Iran. Public attitudes toward Al remain mixed; a survey found that 52% of
respondents felt more concerned than excited about Al developments
(Faverio & Tyson, 2023), reflecting anxieties about the possible erosion of
authentic interpersonal connection in an increasingly digital world. Al refers
to the simulation of human intelligence by machines, including technologies
such as machine learning, natural language processing, and robotics (Nass &
Moon, 2000; Nass & Brave, 2005). While these systems enhance efficiency and
accessibility, they also pose challenges for the depth and authenticity of
human interaction (Sundar & Lee, 2022). As Al becomes more integrated into
daily communication and social experiences, understanding its influence on
relationships is particularly important in societies like Iran, where
interpersonal bonds and traditional values play a central role in social life.

The digital age has also reshaped human identity, with individuals
increasingly viewed as informational beings constantly connected to global
networks (Dominguez, 2014). Although this connectivity facilitates
communication, it can also reduce face-to-face interaction and weaken social
skills (Russell, 2019). In Iranian society, where hospitality, family cohesion,
and community engagement are deeply valued, this shift may contribute to
declining empathy, reduced social cohesion, and the gradual erosion of
cultural norms. Research shows that strong social connections are essential
for mental and emotional well-being, while social isolation can produce
negative health outcomes (Amichai-Hamburger & Ben-Artzi, 2003;
Hohenstein et al.,, 2023). Al-driven platforms, however, may encourage
behaviours such as social comparison and reduced emotional engagement
(Duan et al., 2022). Studies on cultural change in the digital era (Acerbi, 2020)
further suggest that technological immersion can reshape identity, learning,
and social practices.
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This article argues that although Al offers convenience and new forms of
communication, it also challenges the authenticity and quality of
relationships in Iranian society. As reliance on Al grows, there is a risk of
increasingly superficial interaction (Dehnert & Mongeau, 2022), as well as the
loss of emotional nuance that supports empathy and trust (Lee, 2020).
Navigating this evolving landscape requires balancing technological
advancement with the preservation of cultural values and meaningful
human connection.

To examine the impact of artificial intelligence on interpersonal
relationships and analyse the cultural and social challenges arising from it in
Iran. This can be further broken down into sub-objectives that the project
aims to address:

1. Identify the positive and negative effects of artificial intelligence on
human relationships.

2. Identify cultural changes resulting from the spread of artificial
intelligence in society.

3. Identify social challenges related to the penetration of artificial
intelligence.

4. Provide local solutions for managing cultural and social challenges.

While this research investigates the nature of Al's impact on cultural and
social dynamics in Iran, its relevance to the wider field of research remains.
Contemporary literature identifies several converging themes that situate a
country-specific study like this within broader debates: first, the emergence
of human-Al intimacy and socio-affective alignment (Laestadius, et al., 2022;
Maples, et al., 2024), where scholars worry that increasingly personalized
agents reshape emotional bonds, trust, and care practices beyond
conventional human relationships (Kirk, et al., 2025). Work in human-centred
Al and HCI also stresses the need to move from technocentric evaluations
toward context-sensitive studies (Raaijmakers, 2019; Belic, et al., 2019) that
account for local meanings, practices, and user agency (Raees, et al., 2024),
precisely the methodological gap this study addresses. An additional large
and growing body of research on algorithmic and cultural bias also highlights
how ostensibly neutral systems reproduce social inequalities and cultural
misunderstandings unless evaluated in diverse settings (Celik, et al., 2022;
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Feffer, et al., 2023). It is within these broader fields of research that this study
situates itself, exploring a topic that remains under active investigation.

2. Methodology

This study employed a qualitative-dominant mixed-methods approach to
investigate the cultural and social impacts of artificial intelligence (Al) on
interpersonal relationships in Iran. The methodological design combined
thematic analysis of semi-structured interviews with quantitative coding and
frequency counts to ensure both depth and breadth in interpreting
participants” perspectives. Mixed-methods approaches are particularly
valuable in sociocultural research as they allow researchers to capture both
subjective meaning-making processes and quantifiable patterns of responses,
thereby increasing validity and explanatory power (Teddlie & Tashakkori,
2009; Creswell & Planco-Clark, 2018).

2.1. Data Collection

Data were collected through twelve semi-structured interviews using a
purposive sampling method (Palinkas et al., 2013). This method was used to
select the sample for the present study. was used to select the sample of the
present study. In this method, the participants were selected and handpicked
by the researcher because they either clearly have the phenomenon or
characteristic of interest or are rich in information on a specific issue. In fact,
this method is most often used when there is a need for expert samples
(Palinkas, et al., 2013). In purposive sampling, it is not possible to determine
in advance the number of participants required in the study in order to fully
identify the phenomenon under study (Morgan, 1997). Interviews were
conducted iteratively and continued until thematic saturation was reached,
which refers to the point at which no new codes, concepts, or thematic
insights emerged from additional data collection (Glaser & Strauss, 1967;
Guest, et al., 2006). In this study, saturation was operationalised following
the principles outlined by Guest, et al. (2006): (1) monitoring the emergence
of new data within each interview; (2) comparing new data with previously
identified categories; and (3) determining whether subsequent interviews
contributed novel information relevant to the research questions.
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To assess saturation systematically, after each interview, the researcher
analyzed the collected data (i.e., opinions expressed by the participant) and
examined whether new meaning units or categories appeared. Once several
consecutive interviews produced no additional themes, sub-themes, or
refinements, it was determined that thematic saturation had been achieved.
This approach is consistent with Saunders, et al.’s (2018) conceptualisation of
saturation as the point at which further data cease to add value to the
conceptual development of the analysis.

2.2. Sampling

A sample refers to a subset of a population (Tailor, 2005), while 'sampling' is
the technique used by researchers to select a manageable representation of
that group (Sharma, 2017). The sample consisted of 12 participants, who were
selected based on their experience, expertise in artificial intelligence, and
willingness to participate. The list of sample participants is presented in Table
1. All interviews were recorded, transcribed verbatim, and anonymised to
protect participants” identities, following established ethical practices for
qualitative research (Wiles, 2013). This study utilised a combination of
convenience, purposive, and snowball sampling methods (Cohen, et al.,
2007) to gather participants. The researcher contacted colleagues at
educational institutions who met the study's criteria, some of whom had a
prior professional relationship with the researcher (Oppong, 2013). This
convenience sampling method, though less rigorous than random sampling
(Oppong, 2013), is frequently used in qualitative research (Dornyei, 2007) and
remains a valid approach for participant selection (Abedsaeidi &
Amiraliakbari, 2015). Additionally, the researcher contacted colleagues who
expressed an interest in the research area, forming a purposive sample
(McChesney & Aldridge, 2019) to enhance the quality of data collected.

Table 1. List of Participants in the Qualitative Study

Rank Field of Specialization Gender Interview Code
Associate Professor Social Sciences Department Man M1
Assistant Professor Social Sciences Department Man M2

Computer Engineering-Artificial
Intelligence Orientation
Information Science and

Assistant Professor Knowledge Department Man M4

Assistant Professor Man M3
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Rank Field of Specialization Gender Interview Code

Assistant Professor Computer Science Woman M5

Computer Engineering-Artificial

PhD Intelligence-Machine Learning Man M6
Computer Engineering, Artificial

Masters Intelligence and Robotics Man M7

Assistant Professor Comp uter Eng%neenpg, Artificial Man M8
Intelligence Orientation

PhD Computer Eng%neenpg, Artificial Man MO
Intelligence Orientation

PhD Social Sciences Department Man M10

PhD General Psychology Department Man M11

Associate Professor Educational Technology Man M12
Department

The use of convenience and purposive sampling, while practical for the
study, introduces notable limitations regarding the representativeness and
generalisability of the findings. Convenience and purposive sampling
particularly constrain external validity: such samples can only be generalised
to the subpopulation from which the sample is drawn and not to the entire
population (Andrade, 2020). Estimates from convenience samples may also
be biased, as participants are likely to differ systematically from the broader
target population (Jager, et al., 2017). Consequently, the positive perceptions
of Al's integration into Iranian society analyzed in this study may
predominantly reflect the views of individuals who are more digitally
engaged and already interested in Al ethics, potentially underrepresenting
those who are less technologically proficient and/or more hesitant.

The selection of participants and the anonymisation of their data followed
the Iranian National Ethical Guidelines for Research in the Humanities
approved by the Ministry of Science, Research and Technology. Before each
interview, the research purpose, participation requirements, and the right to
withdraw at any stage were clearly explained verbally to all participants,
including scholars from humanities and engineering fields. Explicit verbal
consent for audio recording was obtained. In four cases where participants
declined recording, interviews were documented through accurate
handwritten notes. Because interviews were conducted in person and
participants preferred an efficient process, verbal consent was used;
however, all principles of informed consent, information, comprehension,
voluntariness, and capacity were fully respected. Participant confidentiality
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was ensured by removing all identifiable details, including names,
affiliations, and positions, and replacing them with non-traceable codes. Raw
data (audio files and written notes) were stored on an encrypted, password-
protected device, with access restricted solely to the principal researcher who
conducted the interviews.

The final sample included eleven men and one woman, creating a clear
gender imbalance which warrants acknowledgement (Weber et al., 2021).
This resulted from purposive, voluntary recruitment rather than intentional
exclusion; such recruitment strategies can yield uneven response rates and
remain acceptable when aligned with study aims and context (Patton, 2002;
Sharp, 2003). However, the male-dominant sample may limit transferability,
as gender can shape experiences and interpretations relevant to the topic, and
the under-representation of women risks omitting gender-specific
perspectives (Weber et al., 2021). Sample adequacy was assessed using
qualitative standards of information power and thematic saturation,
prioritizing analytic depth and recurring patterns over simple participant
numbers (Guest et al., 2006; Malterud et al., 2016). To address limitations in
reporting and interpretation, gender was treated as an explicit contextual
factor in the analysis, and findings are presented cautiously with respect to
transferability (Tracy, 2010). Future research should purposively recruit a
more gender-balanced or stratified sample to examine potential gender
differences more fully (Patton, 2002; Sharp, 2003).

2.3. Preparing an Interview

Semi-structured interviews are widely recognised for their flexibility in
allowing participants to express perspectives in depth, while also providing
a consistent structure for cross-comparison (Kvale & Brinkmann, 2015). The
interview guide included open-ended questions aimed at four objectives:
exploring the positive and negative effects of Al on interpersonal
relationships, examining cultural changes resulting from Al's spread in
Iranian society, identifying emerging social challenges, and eliciting locally
appropriate solutions for managing these challenges.

Interview questions were developed based on the study’s theoretical
framework and research questions, following a semi-structured format
(Kvale & Brinkmann, 2015) with an open-ended approach. The questions
were designed to elicit information about factors indicating the impact of
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artificial intelligence on interpersonal relationships and socio-cultural
challenges.. The interview included questions such as:

1. Are you familiar with artificial intelligence technologies? If yes,
which ones do you know or have you used?

2. How much do you deal with Al tools in your daily or professional
life? Please give an example.

These questions were asked in general terms, and additional follow-up
questions were posed as needed.

3. Analytical Framework

The analysis proceeded in two systematic stages. The first stage consisted of
qualitative coding and thematic analysis. Each transcript was carefully read
and manually coded according to the four research objectives, with emergent
codes grouped into broader interpretive themes such as “reduced face-to-face
interaction,” “cultural identity threats,” and “privacy concerns.” Thematic
analysis was selected because it provides a rigorous yet flexible method for
identifying, analyzing, and reporting patterns within qualitative data (Braun
& Clarke, 2006). Representative quotations were extracted to preserve the
nuance of participants” voices and to capture contradictions or ambivalences
in their accounts, aligning with best practices for thick description in
qualitative research (Geertz, 1973). Additionally, responses were categorised
as positive, negative, or neutral to highlight evaluative orientations toward Al

3.1. Thematic Analysis

The first step in analyzing the data gathered in the semi-structured
interviews was conducting a thematic analysis - a qualitative data analysis
method that involves data collection, data familiarisation, coding and
grouping of similar codes to derive themes (Braun & Clarke, 2019;
McChesney & Aldridge, 2019) - which involved coding each response to
determine if they correlated to the four pre-determined objectives
(Krippendorff, 2019) of this article: (1) the positive and negative effects of Al
on interpersonal relationships, (2) cultural changes arising from Al adoption,
(3) emerging social challenges, and (4) locally appropriate solutions.
Following a deductive reasoning paradigm (Braun & Clarke, 2019) this article
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conducted thematic analysis within the confines of predetermined
hypotheses (Attride-Stirling, 2001; Tuckett, 2005). If responses correlated
with one (or more) of the four pre-determined objectives, they were coded
and recorded under each category. Figure 1 illustrates the thematic analysis
of the M1 interview responses.

INTERVIEW 1 (M1)
Objective 1 - Positive (P) & Negative (N) Effects of AI on Relationships
Positive (P):

e  MI_P1: Facilitates remote/ global communication: “These technologies have facilitated
global and scientific interactions...”

Negative (N):

. M1_NT1: Social isolation, weakened emotional ties: “These changes may lead to social
isolation, weakened emotional relationships, and even harm to individual identity.”

Figure 1. coding and thematic analysis of M1 interview transcript

The analysis of the study’s data were informed by the researcher’s own
social position (Harkness et al., 2010; Kvale, 2007), which prompted ongoing
self-reflexivity throughout the interpretive process. This involved critically
considering how personal experiences and circumstances shaped the
interpretation of the data (Alvesson & Skoldberg, 2018; Merriam & Grenier,
2019). Within an interpretivist framework, such reflexivity is essential, as it
acknowledges that the construction of knowledge is inevitably influenced by
the researcher’s assumptions and perspectives (Alvesson & Skoldberg, 2018).
Engaging in this reflective practice enabled the researcher to recognise the
inherently subjective aspects of the work and the ways in which their own
background and biases informed the research (Lincoln et al., 2011). This
approach is especially valuable in small-N qualitative studies, where it
supports systematic analysis while remaining attentive to contextual nuance
(Yin, 2018).

After conducting the semi-structured interviews with each participant,
their interview transcripts underwent thorough examination using NVivo 15
software, with the researcher identifying and documenting phrases from
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them. These phrases were selected by the researcher, who is a formally
trained educator, with a predisposition to analyse written work. Phrases
were selected if they met one (or more) of the following criteria:

o Significance and impact. Phrases that reflect the deductive framework of
the study and correlate with the four pre-determined objectives the
researchers set out to investigate.

e Clarity and conciseness. Phrases that articulate complex ideas in a clear
and concise manner, making them easier to understand and communicate.

e Repetition of concepts. Phrases that appear frequently within interview
transcripts may indicate not only the emphasis placed on them by
participants but also a consensus in the field, thus warranting particular
attention.

Using this theoretical framework of data collection, the data were then
organized into a thematic table (Table 2) that categorises responses according
to four overarching objectives: 1) Positive and Negative Effects of Al on
Relationships, 2) Cultural Changes in Iran, 3) Social Challenges, and 4) Local
Solutions. Within each objective, sub-themes were identified by coding
recurring concepts and statements across interviews, allowing for a
comparison of similarities, differences, and unique insights among
participants. Each sub-theme is illustrated with representative codes drawn
from individual interviews, highlighting the frequency and context of key
ideas. This approach enables a clear visualisation of trends, cross-cutting
patterns, and areas of divergence, providing a structured framework for
understanding the multifaceted impacts of Al on Iranian society.

Table 2. Cross-Interview Thematic Analysis

Human (Principal) AIIEISt:Eg:;gy)
Theme Sub-theme Coder: Identified o
Identified words
words or phrases
or phrases
Facilitates Communication 7 6
Positive Supports Professional & Academic Work 6 6
Effects of Al 'Dajly Convenience & Efficiency 6 5
on
Relationships Emotional / Social Assistance 5 4
Cultural Adaptation & Alignment 2 3
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Human (Principal) AIILi::::§$Y)
Theme Sub-theme Coder: Identified Identified words
words or phrases or phrases
Reduced Face-to-Face Interactions 7 6
Weakened Emotional /Family Bonds 10 9
Negative Depend Technol
pendency on Technology /
Effects of Al | Overreliance ’ 8
on Misinformation / Trust Issues 4 4
Relationships
Isolation / Loneliness 4 4
Reduced Human Skills 4 4
Shift to Digital / Virtual Lifestyles 5 5
Youth as Early Adopters 5 4
Cultural
Changes in Cultural Identity Threatened 4 5
[ran Values and Social Norm Shifts 6 5
Limited Cultural Penetration (Emerging) 3 4
Inequalities / Digital Divide 8 6
Dependency / Overreliance 7 6
Social Privacy & Data Security 4 4
Challenges
Mental Health / Isolation 5 4
Cultural & Social Norm Erosion 2 3
Education & Awareness 11 9
Cultural Adaptation / Local Content 9 7
Local Policy, Regulation, & Ethics 9 8
Solutions
Infrastructure & Access Equality 5 4
Self-Regulation / Responsible Use 4 4

3.2. Al as an Intercoder and Krippendorff’s Alpha

To enhance the reliability and validity of the thematic analysis, this study
employed a generative Al large language model (LLM) as an alternative
secondary intercoder to review the coding of interview transcripts. Following
initial coding by the principal researcher, the LLM independently analyzed
anonymised transcripts to identify recurring themes and sub-themes,
providing a comparative check against human-generated codes. This
approach draws on emerging literature demonstrating the utility of Al-
assisted qualitative analysis for augmenting intercoder reliability (Wei et al.,
2022), particularly in small-N studies where resource constraints limit
multiple human coders (Liang, et al., 2022; Chew, et al., 2023). By cross-
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referencing Al-generated codes with those of the researcher, discrepancies
were identified, discussed, and resolved through iterative refinement
(Roberts, 2020), akin to traditional double-coding practices (MacQueen, et al.,
1998; O’Connor & Joffe, 2020). The Al-assisted process increased confidence
in the consistency and validity of thematic categorisations while preserving
the interpretive nuance central to both inductive and deductive qualitative
approaches (Saldafia, 2021; Ziang, et al., 2023).

To evaluate consistency between a human coder and an Al-assisted
intercoder, we conducted a systematic intercoder reliability analysis using
Krippendorff’s Alpha (2011; 2019). This method was selected because the
coding scheme involved ordered categories representing the intensity or
magnitude of identified evidence within each sub-theme (Hayes &
Krippendorff, 2007). The dataset comprised 27 sub-themes across five major
thematic domains related to Al integration in Iran (e.g., positive effects on
relationships, negative effects, cultural change, social challenges, and local
solutions). For each sub-theme, both the human coder and the Al intercoder
recorded the number of words or phrases supporting its presence in
interview data. Since Krippendorff's Alpha (2011;2019) requires categorical
rather than raw count data, we transformed frequency counts into ordinal
categories reflecting low, medium, and high evidence levels: Low (1): 0-3
identified phrases, Medium (2): 4-7 identified phrases, and High (3): 8-11
identified phrases. This transformation enabled use of an ordinal distance
metric appropriate for Krippendorff's Alpha (2011;2019).

Each of the 27 sub-themes was assigned two ordinal values, one from the
human coder and one from the AI intercoder, resulting in 27 paired
observations. These pairs formed the basis for computing observed and
expected disagreement. Following Krippendorff’s approach (2011;2019) for
ordinal data, we defined a distance function based on squared normalised
differences:

For a 3-point ordinal scale (1-3), the maximum possible difference is 2, giving:

e Agreement (difference =0): =0

o 1-step distance (difference = 1): & = 0.25

o 2-step distance (difference =2): 6 =1

94 SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢« 83-113



Khademzadeh, Clarke, & Mohammadi

This weighting ensures that more severe coder disagreements contribute
proportionally greater error, which in turn would provide an indication as to
the validity of the human / Al / principal coder’s findings.

3.2.1. Observed Disagreement (Do)

Observed disagreement was calculated by summing the distance values
for all human-AI coding differences across sub-themes and dividing by the
total number of items. In the dataset, 22 cases showed perfect agreement, 5
cases showed a 1-point difference, and 0 cases showed a 2-point difference.
Using the ordinal distance weights:

_ (5 x0.25)

D
¢ 27

= 0.0463

This reflects very low observed disagreement between coders.
3.2.2. Expected Disagreement (De)

Expected disagreement represents the amount of disagreement that
would occur by chance, based on how often each category was used across
both coders. We combined all human and Al ratings (54 total observations)
to compute category densities:

o Category 1: 5 occurrences
o Category 2: 37 occurrences

o Category 3: 12 occurrences

Proportions:

e pl =0.0926
e p2=0.6852
e p3=0.2222

Expected disagreement is calculated using:

De = Z pthé{J
i#]

Accounting for both symmetrical pairs, the final expected disagreement
was De = 0.14905.
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3.2.3. Calculation of Krippendorff's Alpha

Krippendorff’'s Alpha (2011;2019) for ordinal data is computed as:

Do . 0.0463

_ 1- — 0.6895
a=1-- ¢ 0.14905

Krippendorff's Alpha (2011;2019) for the dataset was 0.69, which falls
within the range generally interpreted as indicating moderate to substantial
agreement (0.61-0.80). This result suggests that the principal human coder
and the Al secondary intercoder showed a high level of consistency in their
coding decisions once the frequency counts were converted into an ordinal
scale, with only minor variations in the degree to which each sub-theme was
coded was coded.

4. Findings

The analysis of twelve interviews indicates that Al is perceived as a
transformative yet double-edged force in Iranian society, producing both
notable benefits and challenges. Positive effects were reported by all
participants, with facilitating communication the most common theme,
coded in 7 of 12 interviews (58%), often in global, remote, or educational
contexts. Al's support for professional and academic work appeared in 6
interviews (50 %), while daily convenience and efficiency were noted in 5 (42
%). Emotional or social assistance and culturally adaptive features were
mentioned less frequently, in 5 interviews (42 %) and 2 interviews (17 %),
respectively.

Conversely, negative effects were widespread: reduced face-to-face
interaction appeared in 7 interviews (58%) and weakened emotional or
family bonds in 7 (58 %). Dependency on technology emerged in 7 interviews
(58%), while concerns about misinformation or trust issues appeared in 4
(33%), and isolation or loneliness in 4 (33%). An additional 4 interviews (33%)
highlighted reduced human skills such as empathy or critical thinking. In
terms of cultural change, youth-driven adoption was coded in 5 interviews
(42%), alongside shifts to digital lifestyles in 5 (42%). Perceived threats to
cultural identity were raised in 4 interviews (33%), values or social norm
shifts in 5 (42%), and limited cultural penetration in 3 (25%).
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Social-level challenges were also evident: inequalities and the digital
divide were cited in 8 interviews (67%), societal overreliance in 7 (58%), and
privacy or data security concerns in 4 (33%). Mental health impacts such as
isolation surfaced in 4 interviews (33%), and cultural or social norm erosion
in 2 (17%). To mitigate these effects, participants proposed local solutions,
with education and awareness programs mentioned in 9 interviews (75%),
cultural adaptation and locally aligned AI content in 7 (58%), and policy,
regulation, and ethics frameworks in 6 (50%). Infrastructure and access
equality were raised in 5 interviews (42%), and responsible individual use in
4 (33%). Overall, while Al offers clear opportunities for connectivity and
productivity, its broader social and cultural impacts require proactive, multi-
level responses combining education, policy, and cultural adaptation.

The interview findings reveal a complex and ambivalent perception of
artificial intelligence in Iranian society. When placed alongside existing Iran-
focused scholarship, a coherent narrative emerges: Al is broadly viewed as
an enabler of communication, education, and productivity, while
simultaneously intensifying structural, cultural, and relational pressures.
This duality reflects longstanding patterns in Iranian digital-society research,
where technology adoption unfolds within uneven access, cultural
negotiation, and state-society tensions. Across all twelve interviews,
participants highlighted significant benefits. The most frequently noted was
enhanced communication (58%), which aligns with Rahimi’s (2015)
argument that digital technologies often function as mediating tools allowing
Iranians to bypass geographic and infrastructural constraints. For young
people and globally dispersed families, Al-supported translation, content
generation, and messaging expand communicative capacities beyond local
linguistic or political boundaries. These uses echo Rajabi and Nasrollahi’s
(2023) findings on how Al-driven platforms facilitate more fluid cultural
participation and self-expression, continuing earlier trends in Iranian digital
media adoption.

Professional and academic assistance (50%) was another major theme.
Participants described Al as improving productivity through drafting,
research support, and information analysis, mirroring insights from
Mahboudi, et al. (2017) on computers’ role in widening educational
opportunities. Their experiences also reflect Mahmoudi, et al.s (2025)
findings that Al enhances efficiency and innovation in Iranian knowledge-
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based organisations. These benefits are especially meaningful in a context
where access to global academic networks and current resources remains
constrained. Participants also cited convenience and efficiency (42%), and
emotional or social assistance (42%) and these benefits align with Atwood’s
(2025) argument that Al in Iran is framed as both a modernising force and a
practical tool for coping with systemic limitations. In a society marked by
economic pressure and heavy daily workloads, Al often functions as a
mechanism for reducing cognitive and emotional burden.

Yet participants expressed an equally strong set of concerns. Reduced
face-to-face interaction (58 %) and weakened emotional or family bonds (58 %)
mirror cultural anxieties identified by Rajabi and Nasrollahi (2023), who
show that Al-based platforms are often perceived as eroding communal
norms and traditional interpersonal dynamics. Iran’s strong family-oriented
culture heightens fears of relational fragmentation, reinforcing broader
societal narratives that present technology as both indispensable and
culturally disruptive. Dependency on technology (58%) emerged as another
central concern, with participants describing discomfort with how reliant
they had become on Al, a sentiment resonant with Atwood’s (2025)
characterisation of a national “double bind”: Al is embraced for its
modernising potential but feared for its implications for autonomy and
control. Individual dependency thus mirrors anxieties about systemic
dependency on technologies developed outside Iran. Such concerns resonate
with broader analyses of Al as a site of geopolitical contestation, where public
discourse reflects tensions over technological sovereignty, global power
asymmetries, and digital dependency (Salehi et al., 2025).

Concerns about misinformation, trust, and loss of human skills (each
reported in 33% of interviews) map onto broader structural challenges. As
Qadikolaei, et al. (2022) show, Iran’s digital divide, marked by uneven access
and variable digital literacy, limits many citizens” ability to critically evaluate
online content. Participants’ fear of diminished critical thinking or empathy
thus reflects uneven digital skill development and inconsistent exposure to
reliable information ecosystems. Cultural change was another major cluster.
Youth-driven adoption (42%) and shifts toward digital lifestyles (42%)
parallel the generational patterns identified by Rajabi and Nasrollahi (2023),
wherein Iranian youth treat digital spaces as extensions of identity formation
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and cultural engagement. Concerns about eroding cultural identity (33%)
and shifting values (42%) correspond to Atwood’s (2025) analysis of national
narratives that depict Al as both necessary for modernisation and a potential
threat to cultural autonomy. Three participants (25%) emphasised that Al
tools often fail to reflect local cultural specificities, revealing tensions between
globalised technologies and Iran’s socio-cultural landscape.

Social-level concerns further emphasised inequality and unequal access to
Al tools and digital resources (67%), which directly mirror Qadikolaei et al.’s
(2022) findings on provincial disparities in digital access. Participants” accounts
underscore how digital inequality shapes all other dimensions of Al usage and
perception. Other issues including societal dependency (58%), privacy and
security (33%), and erosion of social norms (17%), reinforce Rahimi’s (2015)
warning that rapid technological adoption without tailored regulation can
produce cultural strain and intensify public anxiety. These fears about data
control also align with Atwood’s (2025) observation that Iranian public
discourse often frames Al within geopolitical and surveillance concerns.

Overall, the findings depict Al in Iran as simultaneously empowering and
disruptive. It expands communication, productivity, and opportunity, yet
challenges cultural norms, widens inequalities, and raises concerns about
dependency. When situated within Iranian scholarship, these perceptions
reveal an ongoing negotiation between modernity, identity, and technological
change. Similar patterns have been observed in digital public discourse, where
emotional and rhetorical responses to Al-driven disruption function not
merely as individual reactions but as mechanisms for constructing collective
identity, negotiating institutional trust, and shaping shared imaginaries about
technology’s social role (Sabbar & Habib Zadeh Khiyaban, 2023). The evidence
highlights the need for coordinated interventions in education, policy, and
cultural localization to help ensure that Al supports social cohesion, cultural
continuity, and equitable development.

5. Discussion

As these findings demonstrate, artificial intelligence (AI) has increasingly
permeated daily life, transforming how individuals communicate, form
relationships, and interact socially. The rapid evolution of Al technologies
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has reshaped human practices, influencing both personal and communal
dynamics. From digital communication to emotional companionship, Al’s
influence extends across multiple layers of social interaction, presenting both
opportunities and challenges.

5.1. Al in Communication

Social media platforms rely heavily on Al algorithms to curate content, shape
engagement, and personalize user feeds by analyzing interactions such as
likes, shares, and time spent on posts (Banas et al., 2022). This personalisation
optimises user engagement but also fosters echo chambers, limiting exposure
to diverse viewpoints and reinforcing pre-existing beliefs (Duan et al., 2022).
Such environments may contribute to the polarization of communities,
affecting not only online discourse but also real-world social cohesion. Users
increasingly interact with algorithmically curated content rather than
engaging in substantive dialogue, raising concerns about the depth and
authenticity of digital interactions.

Al-powered chatbots and virtual assistants have transformed professional
and personal communication. In customer service, chatbots efficiently handle
inquiries, provide immediate information, and resolve issues around the
clock, reducing operational costs by up to 30% (Endacott & Leonardi, 2022;
IBM, 2024). On a personal level, virtual assistants such as Siri, Alexa, and
Google Assistant facilitate everyday tasks, enabling intuitive, natural-
language interactions (Sundar, 2020). These advancements improve
convenience and accessibility; however, they may also reduce human-to-
human communication, potentially contributing to social isolation and
dependence on technology (Brandtzaeg et al., 2022; Darioshi & Lahav, 2021).

5.2. Al in Relationships

Al has significantly altered romantic and emotional relationships. Dating
applications such as Tinder and Bumble employ algorithms to analyse
preferences, behaviours, and demographics, enhancing match predictions
and streamlining partner selection (Laapotti & Raappana, 2022). While these
tools increase opportunities for connection, they may also encourage
superficial interactions and “choice overload,” where an abundance of
options results in decision fatigue and diminished satisfaction (Hancock et
al., 2020).
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Beyond dating, Al companions such as Replika and AI Dungeon provide
emotional support and virtual companionship, particularly benefiting
individuals who experience loneliness or social anxiety (Sundar & Chen,
2023). These Al-driven characters adapt to users’ emotional cues, offering
personalized engagement. While such companions can provide comfort and
reduce perceived isolation, ethical questions arise regarding the authenticity
of these relationships and the long-term impact on social skills (Hohenstein
et al, 2023; Dehnert & Mongeau, 2022). Increasing reliance on Al for
emotional support may inadvertently diminish real-life social competence,
creating a paradox where individuals feel less lonely while simultaneously
experiencing isolation from human interaction.

5.3. Decreased Face-to-Face Interactions

The rise of Al-mediated communication has coincided with a decline in face-
to-face engagement. A survey by LivePerson (2021) reported that 65% of
global participants reported communicating more digitally than in person;
this figure rises to 74% in English-speaking countries. Younger generations,
accustomed to texting and social media, often prefer these digital channels to
traditional communication methods. While convenient, digital interaction
may reduce social skills such as active listening, interpreting nonverbal cues,
and engaging in spontaneous dialogue (Zhang et al., 2024).

Instant communication fosters expectations of immediate responses,
sometimes generating pressure, misinterpretation, and conflict (Matlabinejad
et al, 2023). However, in educational settings, AI can enhance
communication. For example, Al-powered chatbots improve interaction
quality in online learning, increasing comfort levels among students
communicating with unfamiliar peers (Mostafa et al., 2024). Al instructor
self-disclosure has been shown to foster emotional bonding, engagement,
and positive learning experiences, highlighting the potential of Al to support
interpersonal communication while maintaining pedagogical effectiveness
(Tai, 2020; Zhang et al., 2024).

5.4. The Psychological Impact of AI on Relationships

Despite advances in natural language processing and machine learning, Al
remains limited in interpreting human emotions. Unlike humans, who rely
on subtle cues such as tone, facial expressions, and body language, Al
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primarily depends on algorithms and data, often misreading or overlooking
emotional states (Sundar & Chen, 2023; Nass & Moon, 2000). For instance,
customer service chatbots may respond efficiently but fail to convey
empathy, potentially exacerbating frustration (Banas et al., 2022).

Social media and digital communication also promote an illusion of
connection. Online personas are often curated, presenting idealised versions
of users that may not reflect reality (Guzman & Lewis, 2020; Duan et al,,
2022). Interactions are frequently brief and superficial; accumulating friends
or followers does not necessarily equate to meaningful engagement, which
can negatively impact emotional health (Brandtzaeg et al., 2022; Hohenstein
et al, 2023). Younger generations, in particular, may prioritise digital
interactions over in-person connections, increasing susceptibility to anxiety
and depression.

The paradox of feeling connected yet lonely is heightened by Al reliance for
companionship, creating a cycle where individuals substitute machine
interaction for authentic human engagement (Gunkel, 2012; Mijwil et al., 2022).
During the COVID-19 pandemic, digital tools mitigated isolation but could not
fully replicate the emotional richness of physical presence, potentially fostering
a long-term preference for virtual communication (Tai, 2020).

5.5. The Impact on Family and Friend Dynamics

Al has reshaped family communication through digital platforms, enabling
real-time coordination and interaction across distances (Gong et al., 2021). AI-
driven features such as smart notifications and automated responses enhance
efficiency but may also introduce misunderstandings due to the absence of
tone, body language, and synchronous dialogue (Brito & Dias, 2020;
Carvalho et al., 2015). Friendship dynamics have similarly evolved. Al and
social media allow connections based on shared interests rather than physical
proximity, expanding opportunities for social engagement (Druga et al.,
2022; Garg et al., 2022). Algorithms may suggest potential friends, facilitating
community formation, but online convenience can lead to superficiality,
emphasising quantity over quality (Higgins, 2019). Al-mediated conflict
resolution tools provide guidance but often lack the emotional intelligence
necessary for genuine reconciliation (Lee & Yoon, 2021; De Tongi et al., 2021).
Generational differences significantly influence Al adoption. Digital natives
embrace Al features as integral to their social interactions, while older adults
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may feel alienated or overwhelmed by technological changes, creating
intergenerational disconnects (Liao et al., 2023; Hata et al., 2019; Galaz et al.,
2021). Addressing these divides requires patience, empathy, and efforts to
bridge traditional and digital communication modes.

5.6. The Ethical Implications of Al in Relationships

Al integration raises ethical concerns, particularly regarding privacy,
consent, and dependency. Platforms collect extensive user data, including
interactions, preferences, and emotional cues, often without explicit consent
(Crawford, 2021; Bie, 2023). Dating apps exemplify this, tracking behaviours
to enhance matchmaking while potentially breaching trust or exploiting
sensitive information (Gan & Wang, 2024; Greene, 2020). Dependency on Al
for emotional support presents further challenges. While Al provides
immediate comfort, it lacks genuine empathy, potentially reducing
individuals’ engagement in authentic relationships (Wu, 2024; Marcos-
Pablos & Garcia-Pefialvo, 2022; Chen & Tang, 2024). Over-reliance may
isolate individuals and encourage a preference for AI companionship, raising
questions about the social consequences of substituting human interaction
with artificial ones (Morgante et al., 2024; Epley et al., 2007; Petina et al., 2023).

5.7. Reclaiming Authenticity in Relationships

Maintaining authenticity in relationships requires balancing technology use
with human connection, fostering emotional intelligence, and prioritizing
meaningful engagement (Sundar & Lee, 2022; Hancock et al., 2020; McStay,
2018; Marcos-Pablos & Garcia-Pefialvo, 2022; Atwood, 2025). Setting
boundaries around Al and digital platforms, promoting face-to-face
communication, and thoughtfully integrating technology can enhance rather
than replace genuine interaction (Lee, 2020; Carvalho et al., 2015; Brandtzaeg
et al., 2022; De Togni et al., 2021).

Establishing tech-free spaces, such as family meals or social gatherings,
supports  uninterrupted engagement and preserves nonverbal
communication cues (Greene, 2020; Bie & Zeng, 2024; Deneke et al., 2021).
Regular in-person interactions sustain empathy, active listening, and trust —
essential for resolving conflict and building genuine bonds (McStay, 2020;
Morgante et al., 2024; Epley et al., 2007). Community-based programmes and
workshops on emotional skills, conflict resolution, and communication can
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strengthen social cohesion and encourage authentic engagement (Marvin,
2006; Cha et al., 2022). Participation in social clubs, volunteer work, and
group activities fosters belonging, mitigates digital isolation, and provides
opportunities for face-to-face connection (Pentina et al., 2023; Hennig-Thurau
etal., 2022; Wu, 2024). While reclaiming authenticity remains challenging due
to miscommunication and evolving norms, open dialogue, adaptability, and
intentional engagement are crucial to sustaining meaningful human
relationships in an Al-driven society (Gremsl & Hodl, 2022; Marvin, 2006).

6. Conclusion

As artificial intelligence becomes increasingly embedded in everyday life, its
influence on interpersonal relationships in Iranian society presents both
opportunities and challenges. Al-driven technologies, such as social media
algorithms, messaging platforms, and virtual assistants, have made
communication faster and more accessible, allowing families and friends to
stay connected across long distances. In a society where strong family ties,
hospitality, and community cohesion are deeply valued, these tools can help
sustain relationships despite migration, busy schedules, or geographic
separation. However, the convenience of digital interaction also risks
reducing the frequency and quality of face-to-face encounters that
traditionally nurture emotional closeness and trust. The growing reliance on
Al-mediated communication may subtly reshape how individuals express
empathy, resolve conflict, and build intimacy. Interacting primarily through
screens and algorithms can limit exposure to the emotional nuance, body
language, and shared experiences that deepen relationships. For younger
generations in particular, the ease of Al-driven interaction may encourage a
shift away from long-standing social customs, potentially weakening
traditions rooted in personal presence and communal engagement. There is
also a risk that algorithmic curation of content and social networks will create
echo chambers, narrowing perspectives and contributing to social
polarization within communities.

Psychologically, Al offers both support and concern. Chatbots and digital
companions can provide a sense of connection or assistance, yet they cannot
fully replicate the emotional richness of human relationships. This may foster
what researchers call an “illusion of connection,” where individuals feel
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socially engaged online while experiencing loneliness or isolation offline. In
a culture that places high importance on collective belonging and
interpersonal warmth, such a disconnect could have meaningful implications
for well-being. To navigate this evolving landscape, a balanced approach is
essential. Promoting digital literacy, emotional awareness, and critical
engagement with Al can help individuals use technology thoughtfully rather
than dependently. Encouraging community spaces, family gatherings, and
in-person interaction can preserve the relational depth central to Iranian
culture. Ultimately, Al may be most beneficial when embraced as a
supportive tool that enhances communication and connection without
replacing the human bonds that sustain social life and cultural continuity.
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Zusammenfassung;

In der gegenwirtigen Landschaft des Krisenmanagements sehen sich Entscheidungstréger
zunehmend mit der schieren Masse, Geschwindigkeit und Vielfalt an Mediendaten
konfrontiert, die in Notsituationen generiert werden. Traditionelle manuelle
Analysemethoden erweisen sich oft als unzureichend, um diesen Informationsfluss effektiv
zu verarbeiten, was einen Paradigmenwechsel hin zu fortgeschrittenen computergesttitzten
Ansdtzen unumganglich macht. Das primére Ziel dieser Studie ist es, die Liicke zwischen
technischer Datenwissenschaft und praktischer Krisenkommunikation zu schlieen, indem
eine klare analytische Verbindung zwischen spezifischen Paradigmen des maschinellen
Lernens (ML) und ihren operativen Fahigkeiten hergestellt wird. Dieser Artikel bedient sich
der Methodik eines narrativen Reviews, fundiert durch einen theoretischen Rahmen des
maschinellen Lernens. Die Studie synthetisiert systematisch die bestehende Literatur, um zu
kategorisieren und zu analysieren, wie unterschiedliche ML-Architekturen - insbesondere
tiberwachtes, untiberwachtes und deep learning - im Bereich der Mediendatenanalyse zur
Unterstiitzung von Entscheidungsprozessen wahrend Krisen angewendet werden. Die
Analyse bestitigt, dass Kiinstliche Intelligenz die Effektivitit des Krisenmanagements durch
die Automatisierung des Medienmonitorings und die Generierung handlungsrelevanter
Echtzeiterkenntnisse signifikant steigert. Die Ergebnisse weisen verschiedenen Algorithmen
spezifische Rollen zu: Uberwachtes Lernen (supervised learning) dient als theoretisches
Fundament fiir die schnelle Erkennung von Falschinformationen und die praizise
Krisenklassifizierung. Demgegeniiber werden uniiberwachtes Lernen (unsupervised
learning) und deep learning als kritische Werkzeuge zur Detektion von Datenanomalien und
zur Erkennung aufkommender Muster identifiziert, die fiir die Funktionalitit proaktiver
Frithwarnsysteme essenziell sind. Obwohl KI ein transformatives Potenzial bietet, liefert
diese Studie eine kritische Reflexion wesentlicher Implementierungsherausforderungen. Sie
hebt das ,Black-Box“-Problem - gekennzeichnet durch mangelnde algorithmische
Interpretierbarkeit - sowie inhdrente Datenverzerrungen (Bias) als zentrale ethische Hiirden
hervor, welche die Rechenschaftspflicht und Fairness bei der Krisenbewiltigung
beeintrachtigen konnen. Diese Arbeit bietet einen strukturierten Rahmen zum Verstandnis
der Rolle von KI aus einer theoretischen Perspektive und kommt zu dem Schluss, dass
kiinftige Implementierungen , erklarbare KI* (Explainable Al) priorisieren miissen, um eine
Balance zwischen rechnerischer Effizienz und ethischer Verantwortung herzustellen.

Schliisselworter: kiinstliche Intelligenz, Mediendatenanalyse, Krisenmanagement,
Krisenkommunikation, maschinelles Lernen
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Abstract

In the contemporary landscape of crisis management, decision-makers are increasingly
overwhelmed by the sheer volume, velocity, and variety of media data generated during
emergencies. Traditional manual analytical methods are often insufficient to process this
influx effectively, necessitating a paradigm shift toward advanced computational
approaches. The primary goal of this study is to bridge the gap between technical data
science and practical crisis communication by establishing a clear analytical link between
specific machine learning (ML) paradigms and their operational capabilities. This article
utilizes a narrative review methodology, underpinned by a theoretical framework
grounded in machine learning. The study systematically synthesizes existing literature to
categorize and analyze how distinct ML architectures —specifically supervised,
unsupervised, and deep learning —are applied within the domain of media data analysis
to support decision-making processes during crises. The analysis confirms that artificial
intelligence significantly enhances crisis management effectiveness by automating media
monitoring and generating actionable real-time insights. The findings delineate specific
roles for different algorithms: supervised learning serves as the theoretical foundation for
rapid misinformation detection and precise crisis classification. Conversely, unsupervised
learning and deep learning are identified as critical tools for detecting data anomalies and
recognizing emerging patterns, which are essential for the functionality of proactive early
warning systems. While Al offers transformative potential, this study provides a critical
reflection on significant implementation challenges. It highlights the “black box”
problem —characterized by a lack of algorithmic interpretability —and inherent data
biases as major ethical hurdles that can compromise accountability and fairness in crisis
response. The present study contributes a structured framework for understanding AI’s
role through a theoretical lens. It concludes that future implementation must prioritize
explainable Al to balance computational efficiency with ethical responsibility.

Keywords: artificial intelligence, media data analysis, crisis management, crisis
communication, machine learning
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Al in media data analysis for crisis managemen

1. Introduction

The contemporary information landscape has fundamentally transformed
crisis management dynamics. When emergencies occur —whether natural
disasters, public health crises, organizational scandals, or security threats —
digital media platforms generate unprecedented volumes of data within
minutes. Social media posts, news articles, user-generated videos, and online
discussions create an information deluge that simultaneously aids and
complicates crisis response efforts (Perry et al., 2003, p. 207). Traditional
manual monitoring and analysis methods, while effective in pre-digital eras,
cannot process the velocity, volume, and variety of modern media data
streams. This analytical gap poses critical risks: delayed crisis detection,
inability to counter misinformation rapidly, and failure to gauge public
sentiment accurately —all of which can escalate emergencies and erode
institutional trust (Wodak, 2021, p. 330).

Artificial intelligence (Al), particularly its machine learning (ML)
algorithms, has emerged as a transformative solution to these challenges. Al
systems can monitor millions of social media posts in real-time, detect
sentiment shifts across populations, identify emerging misinformation
narratives, and predict crisis trajectories based on historical patterns (Cheng
et al., 2025). These capabilities extend beyond human cognitive capacity,
offering crisis managers sophisticated tools for situational awareness and
strategic communication (Hossain et al., 2025, p. 156). However, Al's
integration into crisis management is not without complications. Algorithmic
opacity raises accountability concerns (Pedreschi et al., 2019, p. 9780), training
data biases risk discriminatory outcomes (Reddy et al., 2024, p. 4928), and
over-reliance on automated systems may undermine critical human
judgment (Yuan et al., 2025, p. 2). As Al becomes increasingly embedded in
crisis infrastructure, understanding both its capabilities and limitations
becomes essential for responsible deployment.

Existing literature on Al in crisis management tends toward two extremes:
technical studies focused on algorithm performance without contextual
application and practitioner accounts that lack theoretical grounding
(Barbierato & Gatti, 2024, p. 2). Few studies systematically examine how
specific ML paradigms —supervised learning, unsupervised learning, deep
learning — operationalize distinct crisis management functions, or critically
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engage with the ethical tensions inherent in Al-driven crisis response (Du et
al., 2025, p. 1). This gap is particularly problematic given the rapid adoption
of Al tools by governments, corporations, and humanitarian organizations,
often without adequate understanding of algorithmic limitations or ethical
safeguards (Balan & Nedelcu, 2024, p. 3).

This study addresses the gap by examining how Al-driven media data
analysis transforms crisis management practices, with particular focus on the
operational capabilities enabled by specific machine learning paradigms and
the critical ethical limitations that must be addressed for responsible
implementation. Through systematic documentary analysis of peer-
reviewed literature published between 2014-2025, this research explores how
different machine learning paradigms operationalize Al’s role in media data
analysis during crises, while critically examining the ethical, technical, and
practical limitations that constrain Al deployment in high-stakes crisis
contexts and identifying pathways for mitigation. By grounding the analysis
in ML theory (Mohri et al., 2012, p. 55) while maintaining critical engagement
with real-world crisis scenarios, this study bridges computational science and
crisis communication scholarship, offering both theoretical advancement and
practical guidance.

This research adopts a systematic documentary review methodology,
synthesizing findings from 20 high-quality peer-reviewed journal articles
sourced from Google Scholar and Scopus database. Unlike purely technical
reviews, this study integrates perspectives from computer science,
communication studies, organizational management, and applied ethics to
provide a comprehensive understanding of Al's multifaceted role in crisis
management (Sharma et al., 2021, p. 25). The review critically examines not
only what Al can do, but what it should do—and under what conditions its
use is justified, transparent, and equitable (Gasana, 2024, p. 30).

The paper proceeds as follows: the next section reviews existing literature
on Al applications in crisis management, positioning this study within
ongoing scholarly debates. The theoretical framework then explains how
machine learning paradigms translate to crisis management operations. The
methodology section details the systematic documentary approach
employed for literature selection and analysis. The findings section discusses
Al's capabilities, challenges, and ethical considerations in media data
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analysis during crises. The conclusion synthesizes theoretical contributions,
practical implications, and directions for future research. Throughout, the
analysis maintains a focus on the dual imperatives of technological
innovation and ethical responsibility, recognizing that effective crisis
management requires not only powerful tools but also wise and accountable
use of those tools (Parker, 2024, p. 328).

In this regard, research on crisis communication and data management
within this process has garnered attention from both domestic and
international scholars, with recent advancements in diverse Al tools sparking
widespread interest in their application. A notable contribution is the book
Media and Crisis Communication (2025), where Cheng et al. in Chapter 8
titled "Crisis Communication in the Age of Artificial Intelligence: Navigating
Opportunities, Challenges, and Future Horizons," emphasize that integrating
Al into crisis communication signals a paradigm shift in crisis management.
This integration offers transformative capabilities for enhancing real-time
insights, public engagement, and emergency response optimization, while Al
plays a strategic role in information management — particularly countering
misinformation and handling public relations —due to its high capacity for
large-scale data analysis and rapid identification of false information.

Among domestic studies, Valivand Zamani and Mortazavi Zadeh (2024)
examined "The Impact of artificial intelligence Use on Managers' Decision-
Making Processes in Organizational Crisis Management." The researchers
stress the necessity of adopting new tools and technologies in crisis
management, advocating for Al training and development within
organizations to enable managers to leverage it for timely, appropriate
decisions that prevent crises and foster organizational progress.

Another study by Rahmani Maman and Dehghani Sanich (2024), titled "Al
Innovations in Crisis Management: Exploring Applications and Methods,"
underscores how harnessing cutting-edge knowledge and advanced
technologies, especially Al, can play a pivotal role in precise evaluation,
comprehensive assessment, and innovative solutions for managing such
events. Al excels at rapidly analyzing vast datasets to deliver accurate
predictive analysis, thereby supporting more effective decision-making in
crisis scenarios.
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Bdlan and Nedelcu (2024), in ‘artificial intelligence and Crisis
Management," define Al as computers' ability to exhibit human-like
reasoning and resolve situations typically requiring human intelligence.
They highlight its use in forecasting crises like natural disasters through
machine learning and robotics, such as monitoring volcanic ash or predicting
water levels via specialized algorithms.

Mintoo et al. (2024), in "Transforming Global Crisis Communication
through Digital Synergy: Enhancing Media Response Strategies with
machine learning," systematically explore the disruptive role of digital
synergy and machine learning (ML) in bolstering crisis communication
strategies across domains like pandemics, natural disasters, cybersecurity
incidents, and social media interactions. Findings reveal that digital synergy
provides real-time, high-fidelity simulations of crisis dynamics, empowering
decision-makers to anticipate challenges, allocate resources efficiently, and
optimize emergency responses; meanwhile, ML techniques such as deep
learning, predictive analytics, and natural language processing (NLP)
facilitate misinformation detection, sentiment analysis, and forecasting
public emotional responses.

2. Theoretical Framework

The theoretical foundation of this study rests on machine learning (ML) theory,
which provides the necessary computational framework to manage and derive
actionable insights from the immense volume and velocity of media data
during a crisis (Mohri et al., 2012, p. 55). ML is not merely a tool; it encompasses
distinct paradigms that directly inform the real-time monitoring and strategic
response capabilities of Al systems. The primary analytical utility of ML lies in
its ability to transform unstructured media content into actionable intelligence
for crisis managers (Hossain et al., 2025, p. 156).

2.1. ML Paradigms for Crisis Media Analysis

The application of ML in crisis media analysis hinges on two key operational
functions: immediate classification and discovery of novel patterns.
Supervised Learning is paramount for rapid classification tasks, forming the
theoretical basis for misinformation detection and crisis type identification.
By training on historical labeled data —such as verified crisis reports versus
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fake news—supervised algorithms enable Al to accurately and instantly
categorize incoming media narratives, allowing organizations to triage high-
priority information and debunk false claims (Komendantova & Erokhin,
2025, p. 85). This capability is fundamental to maintaining control over the
public narrative during high-stakes events.

In contrast, unsupervised learning and deep learning address the
complexity of emergent crises and unstructured data. Since crises are often
novel events, algorithms are required to discover new patterns without prior
labels. Unsupervised methods excel at anomaly detection—identifying
unusual spikes in conversation or shifts in sentiment that signal an
unrecognized threat (Pattanayak et al., 2024, p. 58). Deep learning models,
utilizing architectures like Recurrent Neural Networks, enhance nuanced
sentiment and emotion analysis from text and video (Liu & Kirubakaran,
2022, p. 8). These models provide depth to the understanding of public
sentiment beyond simple positive/negative labels, linking theory to practical
insights regarding public anxiety and potential unrest.

2.2. Critical Limitations: Accountability and Ethics

To provide the necessary critical reflection, the application of ML theory must
acknowledge its inherent limitations regarding accountability and ethics (Yuan
et al.,, 2025, p. 14). Data bias remains a significant theoretical and practical
challenge. If training data reflects societal prejudices, the resulting ML model
will propagate those biases, potentially leading to unfair resource allocation or
disproportionate monitoring during a crisis (Reddy et al., 2024, p. 4930). The
lack of model interpretability —the “black box” problem —compromises trust
and justification (Pedreschi et al., 2019, p. 9780). Crisis managers must be able
to explain why an Al system recommended a specific action. The opaqueness
of many deep learning models undermines the theoretical requirement for
transparency in high-impact decision-making. These limitations necessitate
integrating ethical governance with the computational theory of ML to ensure
that Al-driven crisis responses are not only effective but also equitable and
accountable (Barbierato & Gatti, 2024, p. 2).

2.3. Crisis Communication

Crisis communication, a specialized public relations field, addresses the
critical need to manage and mitigate reputational damage during crises —
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events that threaten stakeholder safety, security, or welfare and impact
operations and public image. It guides crisis managers to limit harm to
stakeholders and organizations, emerging as a serious U.S. research concern
in the 1980s with rapid growth in definitions and theorization thereafter
(Coombs, 2014, p. 2). Effective crisis communication minimizes negative
effects through timely, accurate, and consistent information, establishing best
practices for pre-, during-, and post-crisis engagement (Spradley, 2017).

A comprehensive crisis communication plan serves as a roadmap, outlining
identification, assessment, and response protocols, including crisis teams,
communication channels, key messages, and stakeholder targeting to enable
swift, coordinated responses. Organizations must adapt strategies against
misinformation, prioritizing transparency, accuracy, and accountability, with
leadership fostering trust and ethical practices (Gasana, 2024, p. 28).
Transparency and honesty are paramount; concealing information erodes
trust, while admitting errors rebuilds it, as media amplify crises, shaping
public perception: "In crisis conditions, public reliance on media peaks,
enabling crisis exacerbation or resolution, agenda-setting, hope instillation or
despair, and opinion influence" (Nasrollahi Kasmani, 2018, p. 282).

Effective crisis communication tailors messages to diverse stakeholders —
employees, customers, investors, media —via active listening and dialogue,
defined as "a strategic approach to managing undesired events' impact on
reputation, operations, and stakeholders" (Nuortimo, 2024). Social media
complicates this, demanding vigilant monitoring and engagement to counter
rapid misinformation spread, as crises induce fear amid uncertainty (Wodak,
2021, p. 332).

2.4. Crisis Management

Crisis management demands a proactive, adaptive approach to unforeseen
disruptions, analyzing key components like preparation, response, and
recovery to highlight the need for robust strategies. Crises are inherently
unstable threats to strategic goals, reputation, or survival, distinct from
incidents and requiring unique approaches amid social and personal
disruptions reducing control and predictability (Hamidovic, 2012, p. 1; Jafari
etal., 2021, p. 9).
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Emergency preparedness has evolved into an all-hazards framework
encompassing mitigation, preparation, response, and recovery (Herstein et al.,
2021, p. 2), with preparation identifying vulnerabilities, risk assessments, and
comprehensive plans specifying roles, protocols, training, and simulations.
Essential steps include competent staffing, leadership modeling, rapid issue
resolution, accountability, defined processes, continuous learning, open
feedback cultures, and effective safety communication (Kapur et al., 2024, p. 11).

The response phase requires swift, decisive action with transparent
internal and external communication to reduce panic, build trust, and control
narratives, guided by pre-set protocols amid adaptations. As the most time-
intensive stage, coordinated responses significantly limit impacts (Saghaei,
2023, p. 128). Recovery focuses on operational restoration, damage
assessment, corrective actions, and lessons learned to rebuild stakeholder
trust through ongoing commitment.

Effective crisis management is a continuous cycle of preparation, response,
and improvement, rooted in strong planning, clear communication, and
experiential learning, positioning resilient organizations to navigate
disruptions with minimal damage (Parker, 2022, p. 328).

3. Materials and Methods

The present study adopts a systematic documentary review approach to
critically synthesize existing literature on the transformative role of artificial
intelligence in media data analysis for crisis management. Documentary
reviews are particularly suited for emerging interdisciplinary topics,
enabling comprehensive integration of theoretical insights, empirical
findings, and practical implications across multiple scholarly domains
(Greenhalgh, 2016, p. 97). This methodology allows researchers to explore
complex phenomena like AI applications in dynamic crisis contexts,
identifying patterns, gaps, and future research directions through
interpretive thematic analysis.

3.1. Research Design

The review employed a systematic documentary methodology, drawing
exclusively from peer-reviewed journal articles to ensure scholarly rigor and
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credibility. Unlike purely technical surveys, this study integrates
perspectives from computer science, communication studies, organizational
management, and applied ethics to provide a multifaceted understanding of
Al's role in crisis management (Sharma et al., 2021, p. 25). The systematic
approach ensures transparency and replicability while maintaining the
conceptual flexibility necessary for interdisciplinary synthesis.

3.2. Search Strategy and Data Sources

Literature searches were conducted using Google Scholar and Scopus
database, selected for their comprehensive coverage of English-language
scholarship in artificial intelligence, media studies, and crisis
communication. The search employed Boolean operators combining
keywords: (“artificial intelligence” or “machine learning” or “deep learning”)
and (“media data analysis” or “media monitoring”) and (“crisis
management” or “crisis communication” or “emergency response”). The
temporal scope spanned 2014-2025, capturing Al’s rapid evolution following
deep learning breakthroughs while ensuring contemporary relevance. Initial
searches yielded over 200 results across both databases.

3.3. Inclusion and Exclusion Criteria

Rigorous inclusion criteria were applied to ensure analytical quality. Articles
were included if they: (1) were peer-reviewed journal publications in English;
(2) explicitly addressed Al or ML applications in crisis or emergency contexts;
(3) focused on media data analysis, monitoring, or communication strategies;
and (4) provided empirical findings, theoretical frameworks, or systematic
reviews. Exclusion criteria eliminated: conference proceedings without full
peer review, non-English publications, purely technical papers lacking crisis
context, and editorials or opinion pieces without empirical grounding. After
applying these criteria and removing duplicates, 20 high-quality articles were
selected for comprehensive analysis, as detailed in Table 1.
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Table 1: Key Peer-Reviewed Articles Reviewed (N = 20, Google Scholar & Scopus)

Al/Crisis Media
Authors (Year) Journal Key Focus Relevance
Media and Crisis Al in crisis Real-time
1 Cheng et al. (2025) . misinformation
Communication comm. .
countering
. . - Organizational
2 Eismann et al. (2021) Journal 9f Strategic  Social medla m learning via Al
Information Systems crises o
monitoring
3 Farrokhi etal. (2020) Industrial Marketing Al eve;nt B2B crisis .dec1s1on—
Management detection making
Valivand Z.amam & Motaleat-e Modiriyat-e Alin org. Managerial decision
4 Mortazavi Zadeh Bohran crises rocesses
(2024) P
5 Mintoo etal. (2024) ]oulTnal qf Next-Gen ML in crisis D1g1tz.11 synergy for
Engineering Systems comm. media responses
6 Du et al. (2025) Mathematics ML theory Generalization in high-
stakes data
Barbierato & Gatti . Crisis-applicable
7 (2024) Electronics ML challenges model limitations
8 BALAN & NEDELCU Social Economic Al crisis memt Forecasting via ML
(2024) Debates gt algorithms
9 Rahmani Maman & Conference Al crisis Predictive analvti
Dehghani Sanich (2024) Proceedings innovations edictive anaiytics
10 Gerlich et al. (2023) FI‘Ol’ltIEFS in Al mﬂuepcer Public opinion in
Communication analysis marketing crises
11 Mishra (2024) Int. J. Scientific AI/ML review Media data ethics
Research
12 Dabas (2023) Integrated Journal for Al media Aut(?ma.ted
Research landscapes monitoring
13 Aleessawi & Alzubi Studies in Media and Al media Content analysis
(2024) Communication quality biases
14 Gao et al. (2023) SAGE Open Al advertising Persor;ﬂ;iasltlon m
15 Nuortimo et al. (2024) Journal of Mérketmg Reputation Crisis narrative
Analytics mgmt. control
16 Pedreschietal 2019)  AAAI Conference  Explainable AT 01K i‘r)l’; ;zsues m
17 Reynolds et al. (2025) Trends in Ec.ology & Al . Anomaly detection
Evolution conservation analogy
18 Sharma etal. (2021) Global Tral}s1t10ns l.\/[L. Deep learmng in
Proceedings applications media
19 Gasana (2024) Journal O.f Public Fake news Al transparency needs
Relations mgmt.
Maleki Varnosfaderani . . . Real-time crisis
20 & Forouzanfar (2024) Bioengineering Al healthcare parallels
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4. Results & Discussion
4.1. The Operational Necessity of Al in Crisis Media Environments

The contemporary crisis landscape confronts organizations with
unprecedented media data challenges that fundamentally exceed traditional
analytical capabilities. During major crises, organizations face exponential
information flows: millions of social media posts, news articles, citizen
reports, and multimedia content generated within hours (Perry et al., 2003, p.
210). This volume, combined with velocity demands for real-time response,
creates what Lundsgaard-Larsen and Gadegaard (2016, p. 15) term “the crisis
data paradox” —the simultaneous necessity and impossibility of
comprehensive media monitoring using conventional human-centered
methods. The problem is not merely quantitative but qualitative: crisis media
data exhibits high dimensionality, linguistic variability, contextual
ambiguity, and intentional manipulation through coordinated
disinformation campaigns (Komendantova & Erokhin, 2025, p. 83). These
characteristics demand computational approaches capable of pattern
recognition, semantic understanding, and adaptive learning — capabilities
that define artificial intelligence systems grounded in machine learning
paradigms.

The analytical framework established in the theoretical section—
distinguishing supervised learning, unsupervised learning, and deep
learning — directly translates to specific operational capabilities essential for
crisis management. Each ML paradigm addresses distinct crisis
communication challenges, and understanding these correspondences is
critical for both theoretical advancement and practical implementation
(Sharma et al., 2021, p. 26). The findings below systematically examine how
these paradigms operationalize Al's role in media data analysis during crises,
while critically engaging with the ethical, technical, and practical limitations
that constrain responsible deployment.

4.2. Supervised Learning: Real-Time Content Classification and
Misinformation Detection

Supervised learning models, trained on labeled datasets to recognize
predetermined patterns, provide crisis managers with immediate
classification capabilities for incoming media content. This paradigm’s
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primary operational value lies in its ability to rapidly categorize vast streams
of social media posts, news articles, and citizen reports into actionable
intelligence categories: urgent threats requiring immediate response,
misinformation requiring correction, public sentiment indicators, and
resource allocation signals (Farrokhi et al., 2020, p. 1356). During the COVID-
19 pandemic, supervised learning algorithms demonstrated the capacity to
process millions of social media posts daily, identifying critical patterns such
as emerging outbreak clusters, public compliance with health measures, and
coordinated disinformation campaigns—analyses that would require
thousands of human analysts working continuously (Jafari et al., 2021, p. 12).

The most critical application of supervised learning in crisis contexts is
misinformation and disinformation detection. False information during
crises —whether accidental rumors or deliberate propaganda —can directly
endanger lives by misdirecting evacuations, undermining public health
measures, or inciting panic (Gasana, 2024, p. 32). Al systems trained on
historical examples of verified versus false crisis claims can flag suspicious
content with accuracy rates exceeding 85% in controlled studies, dramatically
reducing verification time from hours to seconds (Komendantova & Erokhin,
2025, p. 88). For instance, during natural disasters, supervised models can
distinguish legitimate eyewitness reports from recycled imagery, satire
misinterpreted as fact, or intentional fabrications designed to manipulate
relief efforts. This capability allows crisis communication teams to prioritize
verification resources and issue timely corrections before false narratives
achieve viral spread.

However, the effectiveness of supervised learning is fundamentally
constrained by training data quality and representativeness. Models can only
recognize patterns they have encountered during training, creating
vulnerability to novel crisis types, emerging linguistic patterns, or culturally
specific misinformation tactics (Barbierato & Gatti, 2024, p. 8). More critically,
if training datasets contain systematic biases — for example, overrepresenting
urban perspectives, certain demographic groups, or specific geographic
regions — the resulting models will perpetuate these biases in operational
deployment (Reddy et al., 2024, p. 4929). In crisis contexts where equitable
resource allocation and fair representation of all affected populations are
ethical imperatives, biased Al systems risk amplifying existing social
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inequities rather than ameliorating them. This tension between operational
efficiency and ethical responsibility represents a central challenge that
supervised learning applications must address through rigorous debiasing
protocols and continuous fairness auditing.

4.3. Unsupervised Learning: Anomaly Detection and Early Warning Systems

While supervised learning excels at recognizing known patterns, crises
frequently manifest through unprecedented combinations of events that defy
pre-labeled categories. Unsupervised learning addresses this limitation by
identifying hidden structures, anomalies, and emerging patterns within
unlabeled media data without requiring prior examples (Pattanayak et al.,
2024, p. 58). This paradigm’s operational value for crisis management lies in
its capacity to serve as an early warning system, detecting signals of emerging
crises before they escalate to full-scale emergencies requiring reactive
response (Reynolds et al., 2025, p. 198).

Unsupervised anomaly detection algorithms continuously monitor
baseline patterns of media activity — typical volumes of posts about specific
topics, normal sentiment distributions, expected geographic distributions of
content—and flag statistically significant deviations that may indicate
emerging threats (Eismann et al., 2021, p. 4). For example, a sudden spike in
social media posts containing health-related keywords from a specific
geographic region, coupled with abnormal sentiment patterns expressing
fear or confusion, might indicate an emerging disease outbreak, chemical
exposure, or infrastructure failure before official reports reach authorities.
Similarly, unexpected clustering of posts containing specific hashtags or
coordinated messaging patterns can reveal organized disinformation
campaigns in their initial stages, enabling preemptive countermeasures
before false narratives achieve widespread acceptance (Komendantova &
Erokhin, 2025, p. 91).

The strategic advantage of unsupervised learning lies in its “unknown
unknown” detection capability —identifying threats that crisis planners did
not anticipate and therefore could not prepare supervised models to
recognize. This capability aligns directly with the contemporary shift toward
all-hazards emergency preparedness frameworks that acknowledge the
impossibility of predicting all potential crisis scenarios (Herstein et al., 2021,
p- 3). However, unsupervised learning’s strength is simultaneously its
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operational weakness: anomaly detection generates high false-positive rates,
flagging numerous statistical deviations that represent benign variations
rather than genuine threats. Crisis managers must therefore balance
sensitivity (detecting real emerging threats) against specificity (avoiding alert
fatigue from false alarms), a trade-off that requires careful threshold
calibration and integration with human expertise for context interpretation
(Pattanayak et al., 2024, p. 61). Without this integration, unsupervised
systems risk overwhelming response teams with noise rather than signal.

4.4. Deep Learning: Semantic Understanding and Emotion Analysis

Deep learning, particularly through neural network architectures, extends Al
capabilities beyond pattern recognition to semantic understanding of media
content’s meaning, context, and emotional valence. This paradigm addresses
a fundamental limitation of traditional ML approaches: the inability to
comprehend linguistic nuance, contextual irony, cultural references, and
emotional undertones that profoundly influence crisis communication
effectiveness (Liu & Kirubakaran, 2022, p. 4). Deep learning models,
especially those utilizing natural language processing (NLP) architectures
like transformers, can analyze not merely what is being said but how it is
being said and what emotions it conveys — capabilities essential for assessing
public psychological states and tailoring communication strategies
accordingly (Mintoo et al., 2024, p. 41).

Sentiment and emotion analysis powered by deep learning provides crisis
managers with real-time assessments of public emotional responses to both
the crisis itself and organizational communications. During major crises,
tracking the emotional trajectory of public discourse — from initial shock and
fear through anger, bargaining, and eventual acceptance or sustained
trauma—enables organizations to adapt messaging strategies to meet
populations where they are psychologically rather than where planners
assume they should be (Liu & Kirubakaran, 2022, p. 12). For instance, if deep
learning analysis reveals that public sentiment toward official health
guidance is shifting from compliance to skepticism or anger, crisis
communicators can adjust tone, provide additional transparency about
decision-making processes, or engage trusted community voices to rebuild
confidence before complete trust erosion occurs.
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Deep learning also enables sophisticated content generation and
personalization capabilities that can enhance crisis communication
effectiveness. By analyzing individual users” historical interactions, concerns
expressed, and information-seeking patterns, Al systems can tailor crisis
messages to address specific population segments’ priorities (Gao et al., 2023,
p- 8). Elderly populations may require different messaging emphasis
(focusing on accessibility of services, transportation assistance) compared to
parents of young children (focusing on school closures, childcare resources)
or individuals with disabilities (focusing on accessible evacuation routes,
specialized medical support). This personalization, when implemented
ethically with appropriate consent and privacy protections, can significantly
improve message relevance and reduce the one-size-fits-all communication
failures that have characterized many historical crisis responses (Maleki
Varnosfaderani & Forouzanfar, 2024, p. 8).

However, deep learning’s semantic sophistication comes at substantial
cost. The neural network architectures required for NLP and emotion
analysis are computationally intensive, requiring significant hardware
resources and energy consumption that may be impractical during crises
when infrastructure is compromised (Barbierato & Gatti, 2024, p.12). More
fundamentally, deep learning models exhibit the most severe manifestation
of the “black box” problem: their decision-making processes involve millions
or billions of parameters interacting in ways that resist human interpretation
even by the models’ creators (Pedreschi et al., 2019, p. 9781). When a deep
learning system classifies content as threatening or recommends prioritizing
aid to specific populations, explaining why that decision was reached —a
requirement for accountability in high-stakes crisis contexts —becomes
extraordinarily difficult or extremely difficult with current architectures.

45. Integrated Crisis Communication: Strategic Narrative Control and

Stakeholder Engagement

Beyond individual analytical capabilities, Al's transformative impact on
crisis management emerges from integrated deployment across the complete
crisis communication cycle. Modern crises unfold simultaneously across
multiple media platforms—traditional news outlets, social media
ecosystems, messaging applications, video platforms—each with distinct
audience demographics, communication norms, and information diffusion
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dynamics (Perry et al., 2003, p. 218). Managing coherent organizational
narratives across this fragmented landscape manually is increasingly
infeasible; Al provides the necessary coordination infrastructure.

Strategic narrative control during crises requires organizations to move
beyond reactive “firefighting” toward proactive shaping of information
environments. Al enables this shift through several mechanisms. First, by
analyzing which information sources and influencers are shaping public
understanding of the crisis, Al systems can guide communication teams to
engage these key nodes directly with accurate information before
misinformation takes root (Gerlich et al., 2023, p. 8). During the COVID-19
pandemic, public health agencies that successfully identified and
collaborated with trusted community influencers —religious leaders, local
celebrities, community organizers—achieved significantly  higher
vaccination rates than those relying exclusively on official government
channels. Al's network analysis capabilities make systematic identification of
these influential voices feasible at scale. Recent computational discourse
research further illustrates how large-scale social media analysis—
integrating topic modeling, sentiment and emotion classification, and entity
recognition —can illuminate the thematic structures, affective currents, and
power configurations shaping digital public debate, demonstrating how
algorithmic analysis reveals not only patterns of influence but also the
broader sociopolitical dynamics embedded within contemporary
information environments (Salehi et al., 2025).

Second, Al enables dynamic communication channel optimization.
Different population segments consume information through different
platforms and respond to different communication styles. Young adults may
be reached most effectively through Instagram and TikTok with visual,
concise messaging, while older populations may rely on Facebook and
traditional news with more detailed, text-based information (Dabas, 2023, p.
252). Al systems can analyze which channels are reaching which
demographics with what messages, allowing real-time strategy adjustments
to maximize coverage across diverse stakeholder groups. This capability
proves particularly valuable in international crises requiring coordination
across linguistic and cultural boundaries.
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Third, AI facilitates continuous feedback loops between organizational
communication and public response. Rather than issuing statements and
hoping for compliance, modern crisis management involves monitoring how
messages are received, identifying misunderstandings or resistance points,
and iteratively refining communication strategies based on observed patterns
(Nuortimo et al., 2024, p. 12). AI's real-time processing enables this adaptive
approach at the speed crises demand. For example, if Al analysis reveals that
a particular population segment is misinterpreting a technical term in
emergency instructions, communicators can immediately issue clarifications
using accessible language before dangerous misunderstandings lead to
injuries.

However, this integration also concentrates substantial power in
organizational hands, raising ethical questions about manipulation and
transparency. The same capabilities that enable effective crisis
communication could be weaponized for propaganda, narrative
suppression, or selective information disclosure. When organizations use Al
to identify and engage influencers, are they facilitating information
dissemination or orchestrating astroturfing? When they personalize
messages based on psychological profiling, are they increasing relevance or
engaging in manipulative microtargeting? These questions lack clear
answers but demand explicit ethical frameworks governing Al use in crisis
contexts (Yuan et al., 2025, p. 9).

4.6. Critical Limitations: Interpretability, Bias, and Implementation Challenges

While Al offers substantial operational capabilities for crisis media analysis,
acknowledging and critically examining its fundamental limitations is
essential for responsible implementation. These limitations are not merely
technical challenges awaiting engineering solutions but represent inherent
tensions between Al’s operational logic and the ethical, social, and political
requirements of just crisis management.

The interpretability challenge—commonly termed the “black box
problem” —poses fundamental obstacles to accountability in high-stakes
crisis decision-making. As ML models, particularly deep neural networks,
increase in complexity and accuracy, their internal decision-making
processes become increasingly opaque (Pedreschi et al., 2019, p. 9780). When
an Al system recommends prioritizing aid distribution to specific geographic
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areas, classifying social media content as threatening, or identifying certain
populations as high-risk, human operators cannot readily understand which
features, patterns, or correlations drove those recommendations. In non-crisis
contexts, this opacity may be acceptable if overall performance is satisfactory.
In crisis contexts, where every decision can affect human lives, the inability
to explain why a system made a specific recommendation undermines
accountability, prevents meaningful human oversight, and erodes public
trust (Reynolds et al., 2025, p. 201). Parallel concerns have been documented
in other high-stakes Al domains, where critical reviews emphasize that
systems deployed in socially sensitive contexts require robust explainability,
transparency, and human oversight to prevent the normalization of opaque
decision-making and to safeguard ethical accountability (Salehi et al., 2026).

This problem extends beyond technical explanation to epistemic concerns
about Al's reasoning. Even when researchers employ explainability
techniques like SHAP values or attention mechanisms to identify which input
features most influenced a model’s output, these technical explanations often
fail to align with human causal reasoning or ethical principles. An Al system
might accurately predict crisis escalation based on correlations that are
statistically valid but ethically inappropriate to act upon—for example,
demographic characteristics protected by anti-discrimination law. The
system cannot distinguish between predictive accuracy and ethical
permissibility, placing full responsibility for this distinction on human
operators who may lack complete understanding of what patterns the Al is
exploiting (Valivand Zamani & Mortazavi Zadeh, 2024, p. 22).

Data bias represents an equally serious concern with direct implications
for social justice in crisis response. Al models learn from historical data,
inheriting and often amplifying whatever biases that data contains. In crisis
media analysis, multiple bias sources converge: media coverage itself exhibits
systematic biases toward urban areas, wealthier populations, and dominant
cultural groups; social media participation is demographically skewed with
significant digital divides excluding marginalized populations; and training
dataset construction involves subjective human judgments about what
constitutes relevant, threatening, or important content (Reddy et al., 2024, p.
4930). When Al systems trained on such data are deployed in crisis contexts,
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they risk perpetuating historical patterns of unequal attention, resource
allocation, and voice amplification.

For example, if training data overrepresents media coverage of crises
affecting wealthy urban areas while underrepresenting rural or economically
disadvantaged regions, Al systems may be less sensitive to early warning
signals emerging from these underrepresented areas. Similarly, if sentiment
analysis models are trained predominantly on standard language varieties,
they may misinterpret or fail to process dialectal variations, code-switching,
or multilingual content common in diverse communities—effectively
silencing these populations’ voices in crisis monitoring systems (Aleessawi &
Alzubi, 2024, p. 57). The operational consequence is not merely technical
inaccuracy but systematic injustice: the populations most vulnerable during
crises become invisible to the Al systems designed to protect them.

Addressing bias requires more than technical debiasing algorithms; it
demands critical examination of what crisis management priorities are being
embedded in Al systems and whose interests these systems serve. Current
research on algorithmic fairness offers various mathematical definitions of
fairness —demographic parity, equalized odds, individual fairness—but
these definitions can conflict, and selecting among them involves normative
judgments about social values that technical experts alone cannot make
(Reddy et al., 2024, p. 4931). Crisis management organizations deploying Al
must therefore engage in participatory processes involving affected
communities, ethicists, social scientists, and domain experts to establish
fairness criteria appropriate to specific contexts, and must commit to ongoing
auditing and adjustment as new biases emerge.

Implementation challenges extend beyond algorithmic limitations to
organizational, infrastructural, and sociotechnical factors. Al systems require
substantial computational resources, high-quality data streams, technical
expertise for deployment and maintenance, and organizational cultures that
can effectively integrate algorithmic insights with human judgment
(Barbierato & Gatti, 2024, p. 15). Many organizations responsible for crisis
management —particularly in resource-constrained settings, developing
nations, or rural areas—lack these prerequisites. Even when technical
capabilities exist, organizational resistance to Al-driven recommendations,
misplaced trust in algorithmic authority, or lack of training in appropriate Al
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use can undermine effectiveness or create new vulnerabilities (Valivand
Zamani & Mortazavi Zadeh, 2024, p. 20).

The COVID-19 pandemic illustrated these implementation challenges
clearly. While sophisticated Al systems for epidemiological modeling,
misinformation detection, and resource optimization were developed
rapidly, their practical impact varied enormously across contexts.
Organizations with strong technical capacity, interdisciplinary collaboration,
and established crisis management protocols could integrate Al effectively;
those lacking these foundations found AI tools unhelpful or actively
counterproductive when deployed without adequate support infrastructure
(Wodak, 2021, p. 338). This disparity risks creating a two-tiered crisis
management landscape where technologically advanced organizations can
leverage Al’s capabilities while others fall further behind, exacerbating global
inequalities in crisis preparedness and response capacity.

4.7. Toward Responsible Al Integration: Requirements for Ethical Crisis
Management

The findings above demonstrate that Al's role in crisis media analysis is
neither purely beneficial nor inherently problematic but fundamentally
ambivalent — offering transformative capabilities while introducing serious
risks. Responsible integration requires deliberate design choices, robust
governance frameworks, and ongoing critical engagement with Al's
limitations rather than uncritical enthusiasm for its possibilities. Recent
scholarship in disaster risk management similarly characterizes Al as a dual-
use technology, simultaneously embedded within exploitative data
economies and capable of enhancing early warning systems and post-
disaster resilience, underscoring the necessity of governance models
grounded in transparency, data sovereignty, and explainability (Sharifi Poor
Bgheshmi et al., 2026).

First, explainable Al (XAI) development must become a priority for crisis
management applications. Current XAI research focuses primarily on
technical interpretability metrics that may not align with crisis managers’
decision-making needs or ethical accountability requirements (Pedreschi et
al., 2019, p. 9783). What crisis contexts demand is human-centered
explainability: explanations that help human operators understand not just
which features influenced a model’s output but whether the model’s
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reasoning aligns with domain knowledge, ethical principles, and
organizational values. This requires interdisciplinary collaboration between
ML researchers, crisis management practitioners, ethicists, and affected
communities to define what constitutes adequate explanation in specific
crisis contexts.

Second, bias mitigation must extend beyond technical debiasing
algorithms to systemic approaches addressing root causes of data inequality.
This includes deliberately oversampling underrepresented populations in
training data, developing culturally sensitive annotation protocols that
respect linguistic and contextual diversity, establishing participatory
processes for affected communities to influence system design and
evaluation criteria, and implementing continuous fairness auditing with
consequences for systems that perpetuate discriminatory patterns (Reddy et
al., 2024, p. 4930). Organizations must also acknowledge that perfect fairness
may be unattainable and prepare contingency plans for addressing
algorithmic failures when they occur.

Third, human-Al collaboration frameworks must recognize that effective
crisis management requires combining Al’s computational strengths with
human capacities for contextual judgment, ethical reasoning, and adaptive
improvisation. Al should augment rather than replace human decision-
makers, with clear protocols specifying when algorithmic recommendations
should be followed, questioned, or overridden (Hossain et al., 2025, p. 159).
This requires organizational cultures that value critical questioning of
technology, provide training in Al literacy and limitations, and protect
individuals who raise concerns about algorithmic recommendations from
institutional pressure to defer to automated systems.

Fourth, governance frameworks must establish accountability structures
for Al-driven crisis decisions. When Al systems contribute to decisions that
affect human lives —resource allocation, evacuation orders, communication
prioritization —clear chains of responsibility must exist. This includes
transparency about what Al systems are being used, documentation of their
training data and known limitations, processes for appealing or contesting
algorithmic recommendations, and mechanisms for redress when Al systems
cause harm (Yuan et al., 2025, p. 12). Such accountability cannot exist without

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 115-142 135



Al in media data analysis for crisis managemen

transparency, requiring organizations to resist proprietary secrecy about Al
systems used in crisis contexts.

Finally, capacity building must ensure that Al's benefits extend beyond
technologically advanced organizations to the full range of actors involved
in crisis management globally. This requires open-source tool development,
training programs accessible to resource-constrained organizations, technical
assistance for Al implementationin diverse contexts, and critical examination
of how Al deployment may exacerbate existing global inequalities
(Komendantova & Erokhin, 2025, p. 98). The goal is not universal adoption
of Al but rather equitable access to Al's capabilities for those contexts where
it can genuinely improve crisis outcomes.

5. Conclusion

This study utilized a narrative review methodology, underpinned by
machine learning (ML) theory, to explore the transformative role of Al in
media data analysis during crisis management. The necessity of this
framework stems from the unprecedented volume and velocity of media data
that render traditional analytical methods obsolete. The findings strongly
suggest that Al's operational effectiveness is not merely technical but is
rooted in distinct ML paradigms: supervised learning facilitates the
immediate classification and detection of misinformation and
disinformation, drastically reducing verification time, while unsupervised
learning and deep learning enable the identification of emerging patterns,
hidden trends, and anomalies essential for building proactive early warning
systems. Our theoretical contribution lies in establishing a clear analytical
link between these specific ML mechanisms and their resultant operational
capabilities in the crisis domain, thereby moving beyond a generic
description of Al's functional assistance.

However, the research also highlights critical challenges that prevent the
uncritical adoption of these technologies. The lack of interpretability in
complex ML models fundamentally challenges the need for accountability
and public trust in high-stakes crisis decision-making, where every
intervention requires robust justification. Furthermore, data bias remains a
significant ethical and operational concern, risking the propagation of
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existing inequities in media coverage and potentially leading to the
misallocation of aid resources or misrepresentation of vulnerable
populations. Methodologically, as a narrative review, this study’s findings
are theoretical and conceptual, and must be validated through rigorous
empirical testing before practical implementation can be fully assured.

To advance the field, future research should focus on developing
Explainable AI (XAI) frameworks specifically tailored for crisis media
analysis to effectively address the interpretability challenge and enhance
human-AlI collaboration during emergencies. Further empirical studies are
needed to quantitatively test the impact of debiasing techniques on ML
models operating under the dynamic and volatile conditions of real-world
crises. This work is essential to ensure that future Al applications in crisis
management are not only effective in terms of speed and accuracy but also
transparent, ethical, and equitable in their overall societal impact.
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Zusammenfassung;:

Diese Studie untersucht, wie Sprache die Sentiment-Klassifikation in Ausgaben eines
multilingualen groflen Sprachmodells (LLM) namens Grok beeinflusst. Basierend auf
Langdon Winners Theorie der technologischen Politik, die besagt, dass Technologien
inhérent nicht neutral sind und strukturelle Verzerrungen einbetten, wird gepriift, ob
Sentiment-Verteilungen auch bei einer vollstindig harmonisierten Analysepipeline
systematisch zwischen Sprachen variieren. Die Analyse basiert auf einem Korpus von
4.799 Beitrdgen (Englisch: n = 2.399; Persisch: n = 2.400), die mit identischen
Aufforderungen erzeugt wurden. Sentiment-Ausgaben wurden auf ein gemeinsames
dreistufiges Schema (Negativ, Neutral, Positiv) abgebildet, wobei sowohl diskrete
Klassenzuweisungen als auch kontinuierliche Wahrscheinlichkeitswerte berticksichtigt
wurden. Strukturelle Merkmale wie Satz-, Wort- und Zeichenanzahl wurden berechnet
und als Kontrollvariablen einbezogen, um oberfldchliche textuelle Unterschiede zu
beriicksichtigen. Die Ergebnisse zeigen eine deutliche sprachiibergreifende Divergenz in
Sentiment-Mustern. Englische Ausgaben konzentrieren sich tiberwiegend auf Neutralitét
und weisen eine vergleichsweise geringere affektive Intensitit auf, wahrend persische
Ausgaben eine starke Verschiebung hin zu positivem Sentiment und groflere Streuung
zeigen. Diese Unterschiede bleiben auch nach Kontrolle struktureller Merkmale statistisch
signifikant, was nahelegt, dass die Sprachzugehorigkeit und nicht Textlinge oder
Segmentierung der Hauptfaktor fiir die beobachteten Sentiment-Unterschiede ist. Auf
Wahrscheinlichkeitsniveau zeigen englische Verteilungen eine engere Konzentration
nahe Neutralitidt, wihrend persische Verteilungen flacher und stérker positiv verzerrt
sind, mit hoheren Intensititswerten. Diese Ergebnisse haben wichtige Implikationen fiir
mehrsprachige Sentiment-Analysen und LLM-Audits. Ohne explizite Modellierung und
Kalibrierung von Spracheffekten kénnten vergleichende Analysen sprachliche Variation
mit affektiver Absicht verwechseln, was zu verzerrten Schlussfolgerungen iiber Ton,
Haltung oder emotionale Valenz fiihrt. Die Studie betont die Bedeutung der
Berichterstattung sowohl von Label- als auch Wahrscheinlichkeitsmetriken, die
Anwendung sprachspezifischer Kalibrierungsprotokolle und die Beriicksichtigung von
Sprache als primare Messdimension in der sprachiibergreifenden Inhaltsanalyse.
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Abstract

In the contemporary landscape of crisis management, decision-makers are increasingly
overwhelmed by the sheer volume, velocity, and variety of media data generated during
emergencies. Traditional manual analytical methods are often insufficient to process this
influx effectively, necessitating a paradigm shift toward advanced computational
approaches. The primary goal of this study is to bridge the gap between technical data
science and practical crisis communication by establishing a clear analytical link between
specific machine learning (ML) paradigms and their operational capabilities. This article
utilizes a narrative review methodology, underpinned by a theoretical framework
grounded in machine learning. The study systematically synthesizes existing literature to
categorize and analyze how distinct ML architectures —specifically supervised,
unsupervised, and deep learning —are applied within the domain of media data analysis
to support decision-making processes during crises. The analysis confirms that artificial
intelligence significantly enhances crisis management effectiveness by automating media
monitoring and generating actionable real-time insights. The findings delineate specific
roles for different algorithms: supervised learning serves as the theoretical foundation for
rapid misinformation detection and precise crisis classification. Conversely, unsupervised
learning and deep learning are identified as critical tools for detecting data anomalies and
recognizing emerging patterns, which are essential for the functionality of proactive early
warning systems. While AI offers transformative potential, this study provides a critical
reflection on significant implementation challenges. It highlights the “black box”
problem —characterized by a lack of algorithmic interpretability —and inherent data
biases as major ethical hurdles that can compromise accountability and fairness in crisis
response. The present study contributes a structured framework for understanding AI’s
role through a theoretical lens. It concludes that future implementation must prioritize
explainable Al to balance computational efficiency with ethical responsibility.
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1. Introduction

Bias in communication has been a central concern across centuries of
scholarly inquiry, and the historical debate around this topic reflects
persistent anxieties about the accuracy, fairness, and intent behind how
messages are transmitted and received. From classical rhetoric to
contemporary media studies, scholars have long examined the role of
communicative agents, languages, mediums, and institutions in shaping the
content and reception of messages. In early rhetorical traditions, figures like
Aristotle explored the persuasive functions of ethos, pathos, and logos, which
implicitly acknowledge the subjective framing that can influence how
information is presented and interpreted. The rise of print culture, the
evolution of mass media, and now the proliferation of algorithmically
mediated forms of communication have only deepened interest in
understanding how structural, cultural, and technological conditions
contribute to communication biases. Across disciplines — from sociology and
political science to media studies and linguistics —bias in communication is
studied as both a deviation from neutrality and as a mechanism through
which power and ideology are encoded and reproduced (Entman, 2007; van
Dijk, 1993).

Bias is not merely a failure of impartiality; it is often embedded in the
architectures of communication itself. As early as the mid-20th century,
communication scholars began interrogating how different media channels
structure the conditions for discourse, privileging certain temporal or spatial
biases depending on their material and institutional configurations. A
particularly influential contribution came from Canadian theorist Harold
Innis, whose concept of “bias” in communication technologies laid the
groundwork for later media ecology frameworks. Innis (1951) proposed that
communication media exhibit either a bias toward time or space. Time-biased
media, such as stone tablets or oral traditions, facilitate the preservation of
culture across generations but are limited in their spatial reach. Space-biased
media, such as paper or digital text, enable communication across large
distances but tend to be ephemeral and less durable over time. Innis’s
framework emphasizes that media are not neutral conduits; they condition
what kinds of knowledge are preserved, circulated, and prioritized, thus
shaping the trajectory of civilizations. His work highlighted how the very
format of a medium predisposes it to certain political and cultural effects.
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It should be noted that, For Harold Innis, the concept of "bias" in
communication differed significantly from the later, more politicized
understandings of bias found in Marxist or critical theory traditions. Innis’s
use of the term was less concerned with ideological favoritism or systematic
discrimination against particular social groups, and more focused on the
structural and temporal properties of communication media. His notion of
bias referred to the way certain media favor the transmission of knowledge
across either time or space, shaping the stability and expansion of
civilizations accordingly.

Extending Harold Innis’s foundational contributions, subsequent scholars
elaborated the analysis of communicative bias across more specific empirical
and theoretical domains. Marshall McLuhan, a student of Innis, famously
asserted that “the medium is the message,” foregrounding the claim that the
affordances and constraints of communication technologies generate effects
that exceed the semantic content they convey (McLuhan, 1964). Later
theorists such as Pierre Bourdieu (1991) shifted attention to the operation of
symbolic power through language itself, arguing that linguistic capital and
habitus structure not only what can be said, but also who is authorized to
speak and how utterances are received. In a complementary vein, Norman
Fairclough (1995) developed critical discourse analysis to expose how
ideological formations are reproduced through texts that appear ostensibly
neutral, while Teun van Dijk (1993) examined the manifestation of systemic
racism in media representations and political discourse. Taken together,
these lines of inquiry converge on a common premise: communication is
never free from bias, and such bias is frequently structurally embedded,
culturally sustained, and technologically mediated.

Within this intellectual lineage, Langdon Winner (1980) introduced a
critical refinement by explicitly theorizing the politics of artifacts, with
particular attention to communication technologies. Winner contended that
technologies are not neutral instruments but material instantiations of power
relations and social organization. By posing the provocative question “Do
artifacts have politics?” he argued affirmatively that certain technologies are
intrinsically political, either because they presuppose or reinforce specific
social arrangements or because their effects systematically advantage
particular groups. Applied to communication, Winner’s framework suggests
that technologies do more than transmit messages: they actively configure
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the conditions of expression, access, and interpretation. This perspective
reorients analysis away from content and toward infrastructure, shifting
emphasis from discourse to design. Such an approach is especially salient in
digital media environments, where algorithms, interfaces, and data
architectures increasingly govern what information becomes visible,
authoritative, or amplified.

Winner’s theory of technological politics dovetails with contemporary
concerns about algorithmic bias and automated decision-making. In the era of
large language models (LLMs), the processes by which information is classified,
ranked, and labeled are often opaque, raising questions about how technological
infrastructures encode preferences, assumptions, or systemic inequalities.
Scholars such as Noble (2018) have shown how search engines reproduce racial
and gendered stereotypes, while Eubanks (2018) documented how algorithmic
systems used in public services often penalize marginalized populations. These
critiques underscore Winner’s insight that technologies, particularly those used
in communication, are not apolitical —they are designed and deployed within
specific power structures that shape their effects.

Artificial intelligence, particularly in the domain of language modeling
and sentiment classification, introduces subtle yet consequential forms of
bias into communication (Sabbar & Habib Zadeh Khiyaban, 2023). As
evidenced in the present study, large language models (LLMs) like Grok
exhibit systematic affective divergence across languages even when analytic
pipelines are fully harmonized. These divergences —manifested as higher
positivity and greater sentiment intensity in Persian compared to English —
persist after controlling for structural variables such as word or sentence
count, indicating that the bias is not merely a function of input length or
segmentation, but of deeper linguistic, script, or model calibration effects.
Such asymmetries highlight how Al systems, through their training data,
tokenization mechanisms, and classifier thresholds, do not neutrally
interpret or replicate linguistic inputs; instead, they encode and reproduce
culturally contingent affective norms that shape interpretive outcomes. This
phenomenon aligns with Langdon Winner’s (1980) theory of technological
politics, which posits that artifacts —including computational models—
embody social and political values and can enforce specific regimes of
interpretation depending on their embedded assumptions and affordances.
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The risk, therefore, is not only technical misclassification but also
epistemological distortion: Al-driven communication systems may
systematically reshape how tone, sentiment, and stance are understood
across linguistic groups (Salehi et al., 2026). For instance, as Noble (2018) and
Eubanks (2018) have argued in adjacent contexts, algorithmic systems often
reflect and exacerbate structural inequalities by encoding dominant cultural
perspectives into seemingly objective technologies. In multilingual sentiment
analysis, this dynamic manifests when affective intensity is over- or under-
represented based on language-specific priors, potentially skewing
comparative analyses in media studies, public opinion research, or
international communication scholarship (Hanna et al., 2025; Pessach &
Shmueli, 2022; Tejani et al., 2024; Shahghasemi, 2025). Without robust
calibration protocols that treat language as a first-order measurement
dimension, LLMs risk privileging affective neutrality in one language (e.g.,
English) while amplifying positivity in another (e.g., Persian), not due to
actual differences in tone but due to model artifacts.

The study of sentiment analysis provides a concrete example of how
communicative technologies can introduce or exacerbate bias (Venkit &
Wilson, 2021; Thelwall, 2018; Diaz et al.,, 2018; Bhanvadia et al., 2024;
Venugopal et al., 2024; Rozado, 2020; Shahghasemi et al., 2025; Radaideh et
al., 2025). Automated sentiment classifiers, especially those powered by
LLMs, are trained on corpora that reflect existing linguistic, cultural, and
ideological biases. As such, these models may encode not only lexical or
syntactic patterns but also implicit judgments about tone, emotion, and
stance. When applied across languages, such models face the added
challenge of cross-linguistic variation in pragmatics, grammar, and script.
For instance, a model trained on English may interpret hedging, politeness,
or affirmation differently than one trained on Persian, leading to divergent
sentiment classifications even when the underlying messages are equivalent
in intent or tone. This raises profound implications for comparative media
research, public opinion analysis, and digital governance.

Indeed, cross-lingual disparities in sentiment analysis may not simply
reflect differences in expression but rather artifacts of the technological
pipeline itself. This aligns with Winner’s contention that technological
systems can enforce or conceal forms of bias depending on how they are
structured and operationalized. In multilingual applications of LLMs,
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differences in tokenization, script (e.g., Latin vs. Perso-Arabic), and classifier
calibration can produce systematic differences in affective outputs, even
when inputs are semantically aligned. Thus, communication technologies —
particularly those powered by machine learning—do not merely mediate
human expression; they participate in shaping it, often in subtle and
consequential ways.

Building on Winner’s theory, the present study follows this tradition of
inquiry by empirically investigating how language-specific characteristics in
large language model outputs may introduce bias into sentiment analysis.
Specifically, the research examines the outputs of a multilingual LLM (Grok)
when prompted to generate content in English (EN) and Persian (FA). By
harmonizing the sentiment classification scheme across both languages —
reducing native sentiment labels to a common three-class system
(Negative/Neutral /Positive) — the study isolates language membership as a
potential driver of divergent sentiment outcomes. The design controls for
structural features of the text (such as sentence and word counts) to
disentangle linguistic from purely formal differences.

This work is guided by a series of research questions that probe the
relationship between language and sentiment classification in a harmonized
analytic pipeline:

RQ1. Do structural features of Grok’s outputs (sentences, words, characters per
post) differ between English and Persian?

RQ2. Holding the label space constant (Negative/Neutral/Positive), does the
distribution of sentiment classes differ by language?

RQ3. Are the mean sentiment probabilities P(Negative), P(Neutral), P(Positive)
systematically different across languages?

RQ4. Does language (EN wvs. FA) predict sentiment outcomes under a
harmonized pipeline?

RQ5. Do confidence characteristics (e.g., the allocation of probability mass toward
neutrality vs. positivity) vary by language in ways that could bias interpretation?

RQ6. Are observed differences substantively meaningful in terms of effect sizes,
beyond mere statistical significance, for cross-language comparisons of tone?

RQ7. After accounting for structural text differences, do language-based
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differences in sentiment persist, indicating a genuine cross-lingual shift rather than
an artifact of message length or segmentation?

2. Methodology

We constructed a time-bounded corpus of Grok outputs in two languages,
English (EN) and Persian (FA), generated with identical prompts within a single
day. After removing empty and duplicate entries, we retained balanced samples
of roughly 2,400 posts per language. Preprocessing served two purposes. First,
to characterize text structure, we computed sentence, word, and character counts
directly from the raw text so that punctuation and segmentation cues were
preserved; only light normalization (e.g., link removal, whitespace cleanup) was
applied to avoid altering length or punctuation patterns. Second, to characterize
sentiment, both corpora were aligned to a common three-class space
(Negative/Neutral /Positive). English posts were scored with a standard three-
class transformer; Persian posts were scored with a widely used Persian model
and then collapsed from five native categories to the same three classes
(Negative = Furious+Angry; Neutral = Neutral; Positive = Happy+Delighted).
For both languages, we retained per-class probabilities and the hard label
(argmax), and we derived an intensity index defined as 1-P(Neutral).

To ensure cross-lingual comparability, we held the label space, decision
rules, and output format constant across EN and FA. All subsequent analyses
apply the same procedures to both samples; this enabled a clean assessment
of whether language membership (EN vs. FA) is associated with systematic
differences in sentiment under a harmonized pipeline.

3. Findings

Using the harmonized three-class scheme (Negative/Neutral/Positive), we
summarized sentiment at both the hard-label and probability levels, and
tracked a continuous intensity index. The class composition differs markedly
by language. In the English corpus, posts are predominantly Neutral, with
1,637 items (~68.2%) assigned to that class; Negative and Positive account for
558 (=23.3%) and 204 (=~8.5%) posts, respectively. In the Persian corpus, the
distribution shifts toward the Positive pole: 1,006 posts (~41.9%) are labeled
Positive, 917 (=38.2%) Neutral, and 477 (=19.9%) Negative.
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Table 1. Cross-lingual disparities in sentiment analysis.

Class EN Count EN % FA Count FA %
Negative 558 23.3 477 19.9
Neutral 1,637 68.2 917 38.2
Positive 204 8.5 1,006 419

The analytic corpus comprises two balanced language sets, English (EN;
n =2,399) and Persian (FA; n = 2,400), processed under a harmonized three-
class sentiment scheme (Negative/Neutral/Positive). Descriptive statistics
were computed for two families of variables: structural features of the text
(number of sentences, words, and characters per post) and sentiment outputs
at both the label and probability levels, including a continuous intensity
index. All structural measures were derived from the raw message body to
preserve punctuation and segmentation cues, and sentiment probabilities are
those emitted by the language-specific classifiers after mapping both
languages to the common three-class space.

Table 2. Descriptive statistics for structural text features in the English (EN) and Persian (FA) corpora

Metric ENn ENM ENSD FAn FAM FASD

Sentences per post 2,399 3.04 0.89 2,400 3.49 1.00

Words per post 2,399 4268 5.62 2,400 50.77 9.21

Characters per post 2,399 26853 25.46 2,400 259.08 40.98

For structural features, English posts are shorter in sentences and words
but slightly longer in characters. English contains on average M = 3.04
sentences per post (SD = 0.89), whereas Persian averages M = 3.49 (SD =1.00);
medians in both languages are 3, and the empirical distributions are discrete
with narrow interquartile ranges, especially in English. Word counts follow
the same pattern: English averages M = 42.68 words (SD = 5.62), compared
with M =50.77 words (SD = 9.21) in Persian, with a visibly broader spread in

150 SPEKTRUM IRAN ¢ Jg. 38 ¢ Nr. 2 ¢« 143-157



Totaro, Gheisi, & Shahghasemi

the Persian sample. Character counts invert this relationship: English
averages M = 268.53 characters (SD = 25.46) versus M = 259.08 (SD = 40.98)
in Persian, with identical medians (276) but heavier tails in Persian. These
distributional shapes are consistent with script and tokenization differences:
the Persian sample partitions content into more orthographic tokens and
sentences without increasing character length proportionally, while English
concentrates more tightly around a stable character count.
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Figure 1. Distribution of words per post in the English (EN) and Persian (FA) corpora, shown as

boxplots with overlaid jittered observations

At the label level, the composition of sentiment classes differs markedly
between the two languages. In English, Neutral dominates the distribution
(1,637 of 2,399; ~68.2%), with smaller shares for Negative (558; ~23.3%) and
Positive (204; ~8.5%). In Persian, the mass shifts toward Positive (1,006 of
2,400; ~41.9%), with Neutral reduced (917; ~38.2%) and Negative somewhat
lower (477; 19.9%). These shares are reflected in the underlying probability
profiles. The mean neutrality probability is substantially higher in English
than in Persian (M = .613, SD = .259 vs. M = 384, SD = .394), indicating that
English outputs concentrate probability near the neutral class and do so with
comparatively low dispersion. The positive dimension shows the converse:
Persian assigns more probability to positivity and exhibits greater spread (M
= 414, SD = 409) relative to English (M = .138, SD = .208). On the negative
dimension, English carries a modestly higher mean than Persian (M = .249,
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SD = .281 vs. M =201, SD = .325), while the Persian distribution again shows
wider dispersion. Visual diagnostics—including overlaid histograms,
boxplots, and violin plots—reinforce the same pattern: English curves are
steeper around neutrality, whereas Persian curves are flatter and longer-
tailed toward positivity, with more mass away from the neutral center.

The intensity index condenses these probability patterns into a single
continuous measure of affective strength. English posts exhibit lower and less
variable intensity (M = .387, SD = .259), while Persian posts are both higher
on average and more dispersed (M = .616, SD = .394). Empirical cumulative
distribution functions for intensity and for the maximum class probability (a
proxy for classification confidence) display corresponding differences, with
English curves rising more steeply (concentration near moderate intensity
and higher neutrality) and Persian curves rising more gradually (greater
heterogeneity, with more high-intensity, positive-leaning posts).

Table 3. Sentiment probability outputs and the continuous sentiment intensity index in the English
(EN) and Persian (FA) corpora.

Metric ENn ENM ENSD FAn FAM FASD
P(Negative) 2,399 0249 0.281 2,400 0.201 0.325
P(Neutral) 2,399 0613 0259 2,400 0.384 0.394
P(Positive) 2,399 0.138  0.208 2,400 0414 0.409

Sentiment intensity 2,399 0.387  0.259 2,400 0.616 0.394

Table 4. Between-language differences in structural and sentiment-related measures, reporting mean

differences (AM = EN — FA), 95% confidence intervals, permutation-test p-values, and effect sizes

(Cliff's 6)
Metric AM (EN-FA) 95% CI AM p (perm, mean) Cliff’s &
Sentences per post —-0.4500 [-0.5000, —0.3900] <.001 0.000
Words per post —-8.1000 [-8.5400, -7.6600] <.001 0.007
Characters per post  +9.4600 [+7.5400, +11.4300] <.001 0.045
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Metric AM (EN-FA)  95% CIAM p (perm, mean) Cliff’s
P(Negative) +0.0477 [+0.0306, +0.0650] <.001 0.302
P(Neutral) +0.2287 [+0.2098, +0.2475] <001 0332
P(Positive) -0.2764 [-0.2972, ~0.2547] <001 -0.299
Sentiment intensity ~ —0.2287 [-0.2475, -0.2098] <.001 -0.332

4. Conclusion

Evidence from descriptive profiles and harmonized outputs points to a clear
pattern: language systematically shapes Grok’s expressed affect. English
responses concentrate probability mass around neutrality and, to a lesser
extent, negativity; Persian responses shift mass toward positivity and exhibit
higher intensity (i.e., lower neutrality probabilities). These differences persist
when sentiment is summarized as both hard labels and probability
distributions, indicating that the phenomenon is not an artifact of a particular
decision rule. In practical terms, this means that direct, cross-language
comparisons of tone can be misleading unless the measurement pipeline
explicitly accounts for language effects.

Regarding RQ1 (structural variation), English-language posts are
marginally shorter in terms of sentences and words but slightly longer when
measured by character count, whereas Persian-language posts exhibit greater
length and variability at the token level. Importantly, these structural
differences are relatively small and do not correspond to the observed
direction of sentiment divergence. Persian texts, despite containing more
words and sentences, are associated with higher levels of positivity and
affective intensity, while English texts—characterized by more compact
character distributions—tend toward greater neutrality. This decoupling
between structural properties and affective outcomes indicates that
superficial measures of text length are unlikely to account for the cross-
linguistic sentiment gap.

Addressing RQ2-RQ4 (differences in class distributions and probabilities;
language as a predictor), the distributions diverge in straightforward ways:
English outputs cluster in Neutral, Persian in Positive. Because the label
space and decision rules were held constant across languages, the most
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plausible explanations are (a) cross-lingual differences in pragmatics (how
affirmation, hedging, and stance are expressed); (b) script and tokenization
effects that shape model attention and priors; and (c) model calibration
differences across the English and Persian classifiers. The intensity profiles
reinforce this interpretation: Persian’s lower neutrality and broader spreads
are consistent with a classifier (and discourse register) that distributes affect
more decisively away from the center, while English appears more tightly
centered around neutrality.

Regarding RQ5 (confidence characteristics), English exhibits steeper
concentration near the neutral probability region, whereas Persian displays
broader, more heterogeneous probability mass, especially on the positive
pole. This asymmetry has interpretive consequences: confidence thresholds
calibrated to English neutrality distributions will overstate “decisiveness” in
English and understate it in Persian, unless calibrated separately.

Turning to RQ6 (substantive meaning of differences), the size and stability
of the gaps visible at both the label and probability levels are large enough to
matter for communication research. In audits of LLM behavior, newsroom
analytics, or comparative political communication, a neutrality-skew in
English versus a positivity-skew in Persian can produce different storylines
about tone even when the underlying prompts are identical. Substantively,
the safest reading is that language membership is not just a nuisance
covariate; it is a consequential measurement dimension in its own right.

For RQ7 (persistence after accounting for structure), the persistence of the
affective gap alongside only small structural differences argues against a
length-based explanation. Even when one controls analytically for
sentences/words/characters by examining distributions conditional on
length bands or by focusing on probability space rather than hard labels, the
neutrality-versus-positivity contrast remains the defining axis across
languages. This points to linguistic and modeling factors rather than
superficial length as the primary sources of divergence.

Implications. For multilingual content analysis, three practices are
advisable. First, report both hard labels and probability summaries, and
predefine language-specific calibration checks (e.g., reliability curves,
threshold sensitivity). Second, adopt harmonized label spaces and decision
rules, but allow post-hoc calibration by language (temperature/Dirichlet
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scaling), so neutrality is not implicitly privileged in one language. Third,
incorporate measurement-invariance diagnostics, e.g., replicate key contrasts
using a multilingual model or a translate-to-pivot approach with human
adjudication on a stratified subsample to distinguish linguistic pragmatics
from model artifacts.

Taking the research questions together, structural differences between
English and Persian are modest and do not account for the affective gap; the
distribution of sentiment classes and the underlying probability profiles
differ systematically by language; and language membership functions as a
meaningful predictor of sentiment outcomes under a harmonized pipeline.
For scholars and practitioners, the practical upshot is straightforward: in
multilingual analyses of LLM outputs, language must be modeled,
calibrated, and reported as a first-order measurement dimension, not treated
as noise to be averaged away.
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Zusammenfassung;:

Das offentliche Vertrauen in Medien ist ein zentraler Bestandteil des Sozialkapitals und
der kommunikativen Legitimitit, wird jedoch zunehmend durch die schnelle Integration
von Kiinstlicher Intelligenz und synthetischen Medien in die Nachrichtenproduktion und
-verbreitung herausgefordert. Diese Studie untersucht alternative Zukiinfte des
offentlichen Vertrauens in Medien im Zeitalter der KI und entwickelt szenariobasierte
Erkenntnisse fiir den Iran bis zum Jahr 2036. Unter Verwendung eines Zukunftsstudien-
Ansatzes kombiniert die Forschung Environmental Scanning und eine systematische
Uberpriifung akademischer und politischer Quellen (2018-2025) mit einer zweirundigen
Delphi-Befragung von fiinfzehn Expert:innen aus Medien, KI und Governance. Eine
Strukturanalyse mittels der MICMAC-Methode untersuchte Einfluss-Abhingigkeits-
Beziehungen zwischen Schliisselvariablen und identifizierte Medien-Transparenz und die
Qualitdt der KI-Regulierung als zwei kritische Unsicherheiten, die die zukiinftigen
Vertrauensverldufe priagen. Auf Basis dieser Achsen wurden vier alternative Szenarien
entwickelt: Smart Trust, Total Distrust, Islands of Trust und Imposed Trust, die jeweils
unterschiedliche Konfigurationen von Governance-Entscheidungen, Technologieeinsatz
und Reaktionen des Publikums darstellen. Die Ergebnisse zeigen, dass zukiinftige Muster
des offentlichen Vertrauens nicht technologisch deterministisch sind, sondern
hauptsdchlich durch institutionelle Transparenz, regulatorische MafSinahmen und
Governance-Entscheidungen bestimmt werden. Die Studie schliefst mit der Empfehlung,
verantwortliche KI-Governance zu stirken, Medien-Transparenz zu erhéhen und in
Medienkompetenz der Bevolkerung zu investieren, um das Mediensystem des Iran in eine
nachhaltige und vertrauensbasierte Zukunft zu steuern.
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Abstract

Public trust in media constitutes a core component of social capital and communicative
legitimacy, yet it is increasingly challenged by the rapid integration of artificial
intelligence and synthetic media into news production and distribution processes. This
study explores alternative futures of public trust in media in the age of artificial
intelligence and develops scenario-based insights for Iran toward the horizon of 2036.
Adopting a futures-studies approach, the research employs a mixed-methods design that
combines environmental scanning and a systematic review of academic and policy
sources (2018-2025) with a two-round Delphi consultation involving fifteen experts in
media, artificial intelligence, and governance. Structural analysis using the MICMAC
method was applied to examine influence-dependence relationships among key
variables, leading to the identification of media transparency and the quality of Al
regulation as the two critical uncertainties shaping future trajectories of public trust. Based
on these axes, four alternative scenarios were developed —Smart Trust, Total Distrust,
Islands of Trust, and Imposed Trust—each illustrating a distinct configuration of
governance choices, technological use, and audience responses. The findings demonstrate
that future patterns of public trust are not technologically deterministic but are primarily
driven by institutional transparency, regulatory arrangements, and governance decisions.
The study concludes that strengthening accountable Al governance, enhancing media
transparency, and investing in media literacy among audiences are essential for steering

Iran’s media ecosystem toward a sustainable and trust-based future.
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Public trust in media in the age of Al

1. Introduction

Public trust in the media has always been one of the main pillars of the
stability of the political system and social cohesion. In modern societies,
media serve not only as tools for transmitting news but also as key actors in
shaping public opinion, strengthening social capital, and creating collective
solidarity (Coleman, 1990). In fact, the level of people's trust in the media is
considered an important criterion for assessing the health of social
communications and the legitimacy of political institutions. However, over
the past two decades, the decline in public trust in the media has been widely
noted by researchers and international institutions. The annual report of the
Reuters Institute shows that the average public trust in news media globally
decreased to about 40% in 2023; moreover, many countries have faced a
downward trend in this index in recent years, which indicates a crisis of trust
in the media arena (Newman et al., 2023).

The emergence of new technologies, especially artificial intelligence, has
added further complexity to this issue. Artificial intelligence algorithms are
now used at all stages of the news cycle, from production and editing to
distribution and content personalization. This transformation, on the one
hand, provides opportunities for improving content quality, increasing
speed, and responding to individual audience needs; on the other hand, it
brings serious threats, including the spread of fake news, rapid dissemination
of rumors, and the emergence of phenomena such as deepfakes that can blur
the boundary between reality and imagination in the public sphere (Floridi
& Chiriatti, 2020). Such conditions have turned the issue of trust in the media
into one of the critical topics in the era of artificial intelligence.

The significance of this topic is heightened in Iran. Iranian society, with
generational and cultural diversity in media consumption patterns, has a
distinct encounter with new technologies. Younger generations have turned
more to social media and digital platforms, while older generations are still
somewhat dependent on traditional media. This generational gap, along with
varying levels of media literacy among social groups, causes public trust in
Iran to be neither uniform nor homogeneous, but multilayered and
pluralistic. In addition, the role of regulatory policies in managing or
restricting the media can have a direct impact on public trust. As a result, the
future of trust in the media in Iran in the context of artificial intelligence will
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not only be a reflection of technological developments but also the product
of complex interactions among society, policy, and technology.

Therefore, the present research, utilizing a futures studies approach and
especially the scenario writing method, seeks to draw a perspective of the
future of public trust in the media in Iran up to the horizon of year 1415 SH.
In this regard, the study presents alternative scenarios for possible futures of
public trust by identifying macro trends, main drivers, and critical
uncertainties. The ultimate goal of the research is to help policymakers,
media managers, and researchers design effective strategies to strengthen
public trust in the face of rapid transformations in artificial intelligence by
clarifying probable paths.

2. Literature Review

Domestic research has generally focused on three main axes: trust in national
media, the role of social networks in public opinion, and forward-looking
applications of artificial intelligence in media. Safavi et al. (1402 SH), by
designing a model for science journalism in the era of new media,
emphasized components such as communication between the scientific
community and the public, empowering journalists, and strengthening
infrastructures. Although this research highlights the importance of trust in
media in the scientific domain, its focus on science journalism has caused
broader dimensions of public trust in media, especially in political and social
areas, to be overlooked. Ajlali and Khatibi (1403 SH), by examining the role
of social networks and algorithms in cognitive warfare, showed that
algorithms can intensify fake news and create filter bubbles. This study has
effectively revealed the threats of artificial intelligence in the arena of public
opinion, but it has limitations in the field of futures studies and scenario
writing, and has merely limited to case analysis. Mohammadnejad and
Shahmohammadi (1400 SH) focused on strategies to enhance trust in national
media news and used SWOT and QSPM methods, providing suggestions
such as strengthening adherence to legal standards and structural revision.
The strength of this research is addressing operational policy-making, but its
limitation is its sole focus on national media and a lack of attention to digital
and social media. In the field of futures studies, two studies by Taghipour et
al. (1404 SH) and Al-Mohammad and Asadi (1403 SH) are prominent.
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Taghipour, using Delphi and scenario writing, showed that artificial
intelligence can improve content quality, but challenges such as privacy also
exist. Al-Mohammad and Asadi also focused on constants, trends, and
uncertainties of future journalism with the Pilkan five-factor model. Both
studies have provided a valuable perspective on future media
transformations, but they have paid less attention to "public trust" as a key
variable. Overall, domestic studies, although emphasizing the importance of
artificial intelligence, trust in national media, and future transformations in
journalism, often lack a comprehensive framework for combining these three
dimensions in the form of futures studies on public trust.

At the international level, research has more broadly addressed
dimensions of trust, fake news, and the impact of artificial intelligence on
journalism. Vaccari and Chadwick (2020) showed that deepfakes more often
cause doubt and cynicism than deception, and thus intensify the crisis of
trust. Opdahl et al. (2023), in contrast, have a more optimistic approach and
introduce artificial intelligence as a tool for strengthening trust through
improving journalism quality. These two studies together show that trust can
be both weakened and strengthened. Pefia Ferndndez et al. (2023),
emphasizing the social dimension of generative artificial intelligence,
addressed the risks of media dependency on technological platforms and the
threat to journalists' independence. This view has great importance in
clarifying social consequences, but it has paid less attention to forward-
looking perspectives. Toff and Simon (2024) examined the issue of disclosing
the use of artificial intelligence in news production and showed that labeling
can reduce trust unless the sources used are transparently clarified.

This research is one of the first efforts to empirically test the relationship
between "technological transparency" and "public trust." In other research,
Neyazi et al. (2025) examined the role of information seeking in shaping trust
in artificial intelligence and showed contradictory results in traditional and
social media. Karaaslan et al. (2024) analyzed public attitudes toward
automated news and stated that people's awareness of artificial intelligence
journalism is relative, and concerns still persist. Kim et al. (2023) also
technologically addressed the use of artificial intelligence and blockchain in
detecting fake news, while Jungherr and Schroeder (2023) and Robles and
Mallinson (2025) focused on structural and governance dimensions of public
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trust in the arena of artificial intelligence. Overall, international studies
compared to domestic ones have less thematic fragmentation and a more
comprehensive view of the link between artificial intelligence and public
trust, but scenario writing in futures studies in this area is still very limited.
A structured overview of prior domestic and international studies is
provided in Appendix A.

Overall, domestic studies tend to address public trust through normative
or institutional lenses, often focusing on national media and short-term
policy concerns, while international scholarship emphasizes empirical
assessment of Al-driven media practices with limited contextualization for
non-Western governance environments. What remains underdeveloped in
both streams is an integrated futures-oriented framework that conceptualizes
public trust as an outcome of interacting technological, regulatory, and socio-
cultural dynamics over time. This study addresses this gap by combining
futures studies methodologies with a governance-sensitive understanding of
Al-mediated media trust in the Iranian context.

3. Theoretical Foundations
3.1. Artificial Intelligence and the Transformation of Media Trust

In this study, public trust in media is defined as a relational and dynamic
expectation through which audiences assess the credibility, integrity, and
accountability of media institutions based on their perceived transparency,
governance arrangements, and performance over time. Public trust is
operationalized not as a fixed attitude toward individual media messages,
but as a systemic outcome emerging from repeated interactions among media
organizations,  technological infrastructures—particularly  artificial
intelligence systems—and regulatory frameworks. From this perspective,
trust reflects audiences’ confidence that media actors will use technologies
responsibly, disclose relevant information about content production
processes, and remain accountable to societal norms and public interests
under conditions of uncertainty.

Public trust in the media, from the perspective of classical communication
theories, is a fundamental component of social capital and a mechanism for
reducing uncertainty in collective actions. In this framework, media act as
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institutions that strengthen norms of cooperation and consolidate social
cohesion by providing access to credible information (Coleman, 1990).
However, the rise of new technologies—and especially artificial
intelligence —has qualitatively transformed the dynamics of trust formation
and reproduction. In recent decades, a range of media innovations from
satellites and the internet to social networks and digital platforms have
continuously shifted the boundaries of content production and distribution.
However, the turning point is the entry of artificial intelligence, which not
only provides new tools to media actors but redefines the essence of
production, editing, distribution, and content consumption processes and
expands the scope of action from a single human organization to a dynamic
network of journalists, algorithms, audiences, and technological
infrastructures (Floridi & Chiriatti, 2020). In this perspective, public trust in
the era of artificial intelligence is the result of a multilevel interaction among
three intertwined domains: media as communication institutions, artificial
intelligence as a transformative agent, and audiences as active receivers and
interpreters of messages. Empirical research on digital public discourse
further indicates that audiences interpret Al-driven transformations through
emotionally structured narratives that shape perceptions of institutional
credibility and legitimacy in online environments (Sabbar & Khiyaban, 2023).
This reinforces the understanding of trust as an interactional and discursively
mediated process rather than a purely technical or procedural outcome.

Findings from recent research show that artificial intelligence has found an
effective presence in most links of the news production cycle: from automated
production of text and images, estimation and analysis of big data, to
personalized distribution and audience exposure to content. In this regard,
empirical findings in the local context confirm that effective implementation of
artificial intelligence in media is not realized solely by relying on "technology";
rather, it requires the alighment of three interrelated domains: causal factors
such as data infrastructure and computational capacity, financial investment,
and precise knowledge of audience characteristics; contextual factors such as
specialized training of journalists, media richness, skilled human capital, and
organizational knowledge maturity; and intervening factors such as
organizational and social culture, regulatory environment, institutional
collaborations, and managers' attitudes. In other words, success in utilizing
artificial intelligence is the result of aligning structural, cultural, and
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managerial components and rather than a purely technological achievement
(Soltanpour et al., 2024). This conclusion is consistent with foundational
definitions of artificial intelligence; a definition that considers it "the study and
construction of agents that do the right thing," referring both to machines'
capability to perform complex tasks and to the capacity for goal-setting,
reasoning, and adaptation in uncertain environments. The current successes of
artificial intelligence are owed to leaps in machine learning and especially deep
learning that have provided computational sufficiency for perceptual and
linguistic tasks (Jungherr & Schroeder, 2023).

From a policy and organizational perspective, responsible
implementation of artificial intelligence in media requires complementary
strategies: general and specialized education to enhance journalists' digital
competencies and increase audiences' media literacy; strengthening the link
between media practitioners and technology experts; forecasting sustainable
financing mechanisms for innovative projects; and finally establishing
intelligent monitoring systems for algorithms to control errors, biases, and
unintended side effects. The natural consequence of such strategies—if
properly designed and implemented —is increasing data processing speed,
improving verification accuracy, enabling automated routine production,
and allocating human time to more analytical and value-added tasks; which
can simultaneously improve organizational efficiency and the quality of
news experiences (Soltanpour et al., 2024). However, just as artificial
intelligence has the capacity to facilitate the realization of shared social
values, it can also create conditions for weakening them. For this reason,
"public trust" must be the axis of designing artificial intelligence governance
frameworks (Schiff et al.,, 2021). Empirical research on large-scale social
media discourse further indicates that public perceptions of artificial
intelligence are shaped by contested geopolitical narratives, technological
rivalry, and affective responses such as fear and skepticism, all of which
influence how the legitimacy of Al governance is evaluated in the public
sphere (Salehi et al., 2025). This reinforces the view that trust in AI-mediated
systems emerges within broader discursive and political contexts rather than
being determined solely by technical performance. A critical review of
artificial intelligence governance literature shows that the dimension of
public trust has been insufficiently conceptualized as a foundational
component, and this absence has created "blind spots" in decision-making in
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policy-making for emerging technologies; a situation in which social distrust
turns into real policy challenges, but governance mechanisms are unable to
anticipate and respond to it in a timely manner (Robles & Mallinson, 2025;
Veen et al, 2011). At the newsroom level, increasing dependence on
technological platforms and generative services can threaten editorial
independence, weaken the symbolic position of journalists, and ultimately
lead to the erosion of professional social capital (Pefia Fernandez et al., 2023).
Therefore, balancing technological efficiency and normative values of
journalism —including honesty, transparency, and social responsibility —is a
necessary condition for rebuilding and sustaining public trust; neglecting this
balance increases the risk of turning artificial intelligence from an
"opportunity" to a "threat" for media legitimacy (Floridi & Chiriatti, 2020;
Pefia Fernandez et al., 2023).

3.2. Transparency, Labeling, and Multidimensional Levels of Trust

At the micro level of audience encounter with content, one of the most
controversial policy interventions is "disclosure/labeling," of the use of
artificial intelligence in news production. Empirical evidence shows that
merely labeling "produced with artificial intelligence" does not necessarily
lead to increased trust and can even have a negative effect on the evaluation
of news credibility —even when the accuracy and fairness of labeled content
do not meaningfully differ from human-produced text. Moreover, sensitivity
to this label is more intense among audiences who previously had higher
trust in media or better knowledge of journalism processes. However, when
media, in addition to the label, transparently disclose the list of sources, data
processing methods, and the level of human intervention, the negative effect
of labeling decreases considerably. These findings confirm that "multilayered
transparency" —not merely attaching a label —is the key to rebuilding trust
and must be formulated in the form of a comprehensive communication
policy with a clear explanation of content production mechanisms (Toff &
Simon, 2024). It becomes even more significant when we consider when we
consider the rapid growth of synthetic media in digital ecosystems: analyses
show that in the period from December 2022 to October 2023, the prevalence
of synthetic media on platform X has had a noticeable jump, and the limited
sample examined has gained over 1.5 billion views —a jump that intensified
with the release of Midjourney and shows that monitoring, measuring, and
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understanding the dynamics of synthetic media proliferation is an increasing
necessity for protecting public trust (Corsi et al., 2024).

Of course, public trust is not merely the outcome of regulation and
institutional intervention; audience characteristics, lived experiences, and
their media/data literacy also play a determining role in trust evaluation.
Changes in news tastes, increasing need for speed and accuracy, and direct
encounter with fake news on social networks have increased audiences'
sensitivity to content authenticity and credibility. For groups that have
experienced fake news encounters, simple labeling is not sufficient, and they
demand more reassuring mechanisms for verification. In contrast, audiences
less familiar with content production processes and technological boundaries
may perceive the "produced with artificial intelligence" label as a threat to
news authenticity, but more literate audiences see it as a sign of transparency
and accountability (Brewer et al., 2022). This pattern is consistent with the
literature on the formation of public attitudes toward emerging technologies:
public evaluations often form before encountering official information and
under the influence of cultural and media framings; hence, post hoc
communication interventions, if lacking subtlety, may lead to strengthening
"pre-existing pessimistic stereotypes" instead of repairing trust (Druckman &
Bolsen, 2011; Brewer et al., 2022). As a result, media literacy is not just a side
educational policy but the axis of trust strategy. Recent integrative research
on Al literacy emphasizes that effective literacy extends beyond technical
skills to include ethical awareness, critical evaluation of algorithmic systems,
and informed engagement with Al’s societal implications (Khodabin et al.,
2022). This supports the view that media literacy must function as a
multidimensional capacity enabling audiences to interpret transparency
signals and assess Al-mediated content. It must enhance audiences'
understanding of algorithmic mechanisms, technical limitations, and
verification methods through layered programs of general and specialized
education to strengthen the ability to distinguish between transparency signs
and "fake trust signals" (Soltanpour et al., 2024; Toff & Simon, 2024).

For operational formulation of trust in the era of artificial intelligence, one
can distinguish four interconnected levels from a systemic perspective. The
first level is ‘"infrastructure and investment": access to up-to-date
hardware/software, high-quality data, and sustainable financing is a
necessary condition for effective utilization of Al capacities; weaknesses at
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this level not only brings technical inefficiency and errors but translates into
trust erosion in the audience experience (Soltanpour et al., 2024). This
proposition is consistent with broader evidence: lack of information
transparency and public participation opportunities in relation to emerging
technologies reduces social acceptance and sows the seeds of policy distrust
(Veen et al., 2011). The second level is "institutional capabilities": without
technological and ethical competencies of journalists and managers, and
without an explicit strategy for responsible use of artificial intelligence,
technology application is reduced to superficial and non-transparent
interventions, and trust is damaged (Pefa Fernandez et al., 2023; Soltanpour
et al., 2024). The third level is "audience characteristics": media/data literacy,
experiences of encountering fake news, and content consumption preferences
shape the the stability of trust/distrust (Brewer et al., 2022; Druckman &
Bolsen, 2011). And the fourth level is "policy-making and regulation":
transparent laws, support for information freedom, and ethical frameworks
for AI application can strengthen trust; in contrast, monopolistic control or
regulatory ambiguity intensifies trust gaps (Schiff et al., 2021; Robles &
Mallinson, 2025). The sum of these four levels determines the probable paths
of trust over the mid-term horizons: if multilayered transparency is
accompanied by effective governance and institutional/social
empowerment, artificial intelligence becomes a tool for intelligent trust
rebuilding; but in the absence of this balance, the same technology can
become an engine for producing doubt, polarization, and legitimacy erosion
(Floridi & Chiriatti, 2020; Toff & Simon, 2024; Corsi et al., 2024).

Based on this, the theoretical foundations of media trust in the era of artificial
intelligence can be formulated in a concise summary: trust is not a linear output
of content quality, but the consequence of dynamic interaction among
infrastructure, institutional capacity, audience characteristics, and governance;
artificial intelligence has a dual capacity that, with appropriate institutional and
policy design, can be directed toward "intelligent trust'; and "meaningful
transparency" —relying on disclosure of sources, process, and human role—
along with enhancing media literacy, is the key to neutralizing side effects of
labeling and curbing risks of synthetic media (Soltanpour et al., 2024; Schiff et al.,
2021; Robles & Mallinson, 2025; Veen et al., 2011; Pefia Fernandez et al., 2023;
Toff & Simon, 2024; Corsi et al., 2024; Brewer et al., 2022; Druckman & Bolsen,
2011; Floridi & Chiriatti, 2020; Jungherr & Schroeder, 2023).
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3.3. Conceptual Framework of the Article

Public trust in the media in the era of artificial intelligence is a
multidimensional phenomenon shaped by the interaction of three main
domains: trust as social capital, media as communication and information
institutions, and new technologies, especially artificial intelligence, as a
transformative agent in content production and distribution. In this
framework, drivers such as technological transformation in the domain of
algorithms, blockchain, and intelligent content production, media policy-
making and regulation, citizens' level of media and data literacy, and the
degree of media transparency and accountability act as key drivers.
However, the future of public trust is not merely a function of these drivers
but is heavily influenced by two critical uncertainties: first, the level of media
transparency and accountability to audiences; second, the degree of
intervention and regulation of artificial intelligence in media processes. These
two factors can change the future path in the direction of strengthening or
weakening public trust. Based on this, the conceptual framework of the
article is based on the assumption that the combination of drivers and
uncertainties will lead to the formation of alternative scenarios for public
trust in Iran. These scenarios include intelligent trust (when media are
transparent and Al acts responsibly), total distrust (in the absence of
transparency and technology abandonment), islands of trust (trust of part of
society in specific media), and imposed trust (superficial trust resulting from
control and monopoly of information flow). Thus, the present conceptual
framework seeks to provide an integrated image of the link between public
trust, media, and artificial intelligence and, with a futures studies approach,
explain the probable paths of this link in the horizon of year 1415 SH for Iran.
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Figure 1. Research Conceptual Model
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Figure 2. Research Conceptual Model

4. Methodology

This research was conducted using a scenario-based futures studies approach
in the form of a mixed exploratory-explanatory study. Its goal was to draw
alternative futures of public trust in media in the era of artificial intelligence
up to the horizon of year 1415 SH in Iran. The research design has been
carried out in several consecutive steps.

In the first step, through environmental scanning and systematic review
of sources (2018-2025), including scientific articles, policy documents, and
professional reports, a set of trends, drivers, and uncertainties related to
media trust and artificial intelligence applications were identified. Then,
using the STEEP framework (social, technological, economic,
environmental /infrastructural, and political-governance), these findings
were classified and clustered to form the initial portfolio of drivers and
uncertainties. The search strategy was designed based on combining
Persian/English keywords including ["media trust", "Al", "synthetic media",
"algorithmic transparency", '"fact-checking", "Iran"] and their Persian
equivalents. Databases Google Scholar, Scopus, Web of Science, and
professional institutes' reports were searched during the period 2018-2025.
Entry criteria: (1) direct focus on media trust/Al application in news; (2)
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specified methodology; (3) access to full text. Exit criteria: (1) non-peer-
reviewed articles/press notes; (2) content overlap; (3) unrelated subject
scope. In total, 571 records were identified; after removing duplicates (129)
and screening titles/abstracts (330), 112 texts remained for full review, and
finally 34 sources entered the analysis.

Records identified through database searching
(n =571)

Duplicates removed
(n =129)

Records screened
(n =442)

Records excluded
(h = 330)

Full-text articles assessed for eligibility
(h=112)
v
Studies included in final synthesis
(n=34)

Diagram 1. Research PRISMA

In the next stage, an expert panel consisting of 15 specialists in media,
information technology, policy-making, and civil society was formed. Using
the Delphi technique, the list of key factors was reviewed and completed, and
based on experts' scoring, the most important drivers and uncertainties were
identified.

After that, using structural analysis (MICMAC), relationships among
variables were examined to clarify the degree of influence and dependence
of each factor. The results of this stage enabled the selection of two critical
uncertainties—"media transparency level' and "intensity and quality of
artificial intelligence regulation" —as the main axes for scenario writing.

In the scenario writing step, based on combining these two axes, four
alternative scenarios were drawn: intelligent trust, total distrust, islands of
trust, and imposed trust. For each scenario, an analytical narrative,
implications, and signposts were developed. Finally, using stakeholder
workshops, proposed policies and strategies for each scenario were
evaluated to provide a set of resilient policy options for managing the future
trajectories of public trust in media.
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This integrative approach, while relying on secondary data and expert
opinions, seeks to provide a comprehensive and reliable image of the future
of media trust in the era of artificial intelligence for Iran. Details regarding
the composition of the expert panel are provided in Appendix B.

Experts were selected through purposive and snowball method to cover
diversity in media/editorial, Al technology, governance, and civil society
domains. Entry criteria: at least 10 years of related professional/research
experience, at least three published works or policy projects related to the
topic, familiarity with media trust/ Al topic, and readiness to participate in 2
Delphi rounds. In total, invitations were sent to 17 people; 15 agreed and 15
experts completed the first round questionnaire. All participation was
voluntarily, without financial compensation and based on informed consent.

Table 1. Drivers and Uncertainties Scoring Matrix

Influence

Factor Imp(lu:taance Uncelr-t;inty (MICMAC) Depeor-lgence
0-3
Transparency and accountability of the media 9 8 3 2
Intensity and quality of Al regulation in the media 9 9 3 3
Audience media and data literacy 8 6 2 2
Editorial independence and newsroom governance 8 7 3 2
Maturity of data infrastructure and fact-checking 7 5 2 1
Media business model (advertising dependency) 7 7 2 3

Delphi was conducted in two rounds. In each round, experts evaluated
the identified factors along the dimensions of importance and uncertainty
using a nine-point Likert scale. Consensus criteria were defined a priori as a
median score of at least 7 and an interquartile range (IQR) of 1 or less, which
are commonly accepted thresholds in Delphi-based futures research. Across
the two rounds, these criteria were met for the core drivers and uncertainties
retained for further analysis.

The overall level of agreement among experts was assessed using
Kendall’s coefficient of concordance, which indicated a satisfactory degree of
consensus (W = 0.74, p < 0.001). Internal consistency of the Delphi
questionnaire in the first round was evaluated using Cronbach’s alpha,
yielding an acceptable reliability coefficient (a = 0.79). After each round,
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anonymized group feedback (median values and dispersion indicators) was
provided to participants to facilitate reflection and convergence in
subsequent assessments.

To enhance methodological transparency and replicability, this study
reports key reliability and consensus indicators for the Delphi process,
including interquartile ranges, Kendall’s coefficient of concordance, and
internal consistency measures. Expert selection followed clearly defined
criteria regarding experience, domain diversity, and familiarity with Al-
mediated media governance, ensuring both epistemic robustness and
contextual relevance.

5. Findings

The results of implementing futures studies stages and analyzing qualitative
and quantitative data showed that, in Iran, public trust in media in the era of
artificial intelligence by the horizon year 1415 SH is influenced by a set of key
drivers and uncertainties. The first set of findings concerns the Delphi
analysis and driver identification. Experts reached consensus that
transparency in content production process, the level of audience media
literacy, and the quality of artificial intelligence regulation are three central
factors shaping the future of public trust. Alongside these factors, editorial
independence and the maturity of technological infrastructure (such as
intelligent fact-checking systems and open databases) were also identified as
influential variables, though with lower priority than critical uncertainties.
The extended STEEP analysis informing the identification of key drivers and
uncertainties is reported in Appendix C.

Findings from the MICMAC analysis showed that two variables —“media
transparency and accountability” and “intensity and quality of artificial
intelligence regulation” —exhibit the highest degree of influence and
uncertainty. These two variables were selected as axes for scenario design. In
contrast, factors such as media business models, societal news consumption
patterns, and journalists' independence level were introduced as sensitive
and dependent variables whose changes are subject to transformations in the
main variables.
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Indirect Influence-Dependence Map - 20 Factors (MICMAC)
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Figure 7. Indirect Influence-Dependence Map of 20 Key Drivers of Public Trust in Media
(MICMAC Analysis)

This figure visualizes the distribution of twenty key drivers derived from
the Delphi and MICMAC structural analysis. The X-axis represents the level
of dependence, and the Y-axis represents the degree of influence on a 0-3
scale. The dashed lines mark the mean values and divide the plane into four
standard quadrants (A1, A2, B, C).

The results indicate that F1 (Transparency & Accountability) and F2 (Al
Regulation) exhibit the highest influence and dependence values, positioning
them as the main scenario axes shaping the future of public trust in media.
Additional variables such as F13 (Platform Governance in Elections) and F20
(Data Governance & Interoperability) also appear in the upper quadrants,
highlighting the institutional and technological dynamics driving the
evolution of trust in Al-mediated journalism.
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Table 2. Key Factors Identified in the MICMAC Analysis and Their Influence-Dependence Scores

Code Factor Influence (0-3) Dependence (0-3)
F1 Transparency & Accountability 3 3
F2 Al Regulation (Scope & Enforcement) 3 3
F3 Audience Literacy (Media/Data) 2 2
F4 Personalization & Recommenders 2 2
F5 Synthetic Media (Text/ Audio/ Video) 2 2
F6 Authenticity Tooling (C2PA/Watermark) 2 2
F7 Automated News Agents (Newsbots) 2 2
F8 Automated Fact-checking 2 2
F9 Data Infrastructure & Access 2 2
F10 Cybersecurity & XAI 1 1
F11 Privacy Concerns & Data Rights 2 2
F12 Influencers & Citizen Journalism 1 1
F13 Platform Governance in Elections 2 3
F14 Business Model (Ad Dependence) 1 3
F15 Revenue Diversification (Subs/Micro) 1 2
F16 Cost Pressure & Newsroom Automation 2 2
F17 Migration Across Platforms (Audiences) 1 2
F18 News Fatigue & Avoidance 1 2
F19 Deepfake Risk 2 2
F20 Data Governance & Interoperability 2 3

This table presents the twenty key STEEP drivers derived from the Delphi

rounds and MICMAC structural analysis. Influence and dependence values

(scale 0-3) indicate each variable’s systemic role. The variables F1

(Transparency & Accountability) and F2 (Al Regulation) show the highest

scores and were selected as the main scenario axes.
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This graph illustrates the network of direct relationships among the
twenty key factors identified in the MICMAC analysis. Each node (F1-F20)
represents a variable, and the arrows and colored lines indicate the direction

and strength of their direct influences. The color gradient represents five

levels of influence intensity: light gray - weakest, sky blue - weak, royal blue

- moderate, light coral - relatively strong, and dark red - strongest.

The dense central cluster indicates strong interdependence among core

variables, while F1 (Transparency & Accountability) and F2 (Al Regulation)

exert the strongest influence over other factors, consistent with the indirect

influence-dependence analysis.

Table 3. Trends Analysis

Dimension International Trends Local/Iranian Trends Comparative Notes

Social Declining public trust in Generational trust gap Globally, platforms
traditional news media; (younger audiences dominate; in Iran, the
growth of news gravitate more toward duality between
consumption on social social media and national television
media (especially TikTok  domestic/foreign and social media is
and Instagram); the messaging apps); reliance more pronounced.
emergence of “news on national television as
fatigue” and active news the primary news source
avoidance; increased for older generations;
sensitivity to Al-generated rapid growth of Telegram
content labeling. channels and Instagram

pages as alternatives to
official media.

Technological The development of Initial focus on domestic ~ Global: rapid
generative language Persian language- innovation and
models (ChatGPT, Gemini, processing tools; platform
etc.); the use of Alin news  challenges in accessing competition. Iran:
production and computing infrastructure focus on the Persian
distribution; content and GPUs; expansion of  language, limited
authentication tools news bots on Telegram;  access to advanced
(C2PA); the threat of sensitivity to fake news  technologies, and
deepfakes. on WhatsApp and weaknesses in official

Instagram; the absence of fact-checking
national standards for systems.
content verification.

Economic Crisis in media revenue official media’s heavy International:
models; reliance on reliance on government  financial crisis
targeted advertising; funding; lack of accompanied by
development of sustainable revenue revenue innovation.
subscriptions and models in private media; Iran: lack of financial
micropayments; venture limitations on targeted diversity and reliance
capital investment in Al digital advertising (due  on government
startups. to regulations and funding or informal

filtering); growth of advertising markets.
informal advertising on
Instagram and Telegram.
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Dimension International Trends Local/Iranian Trends Comparative Notes
Environmental Expansion of cloud and 5G Inequality in access to Global: focus on
/Infrastructural infrastructure; high-speed internet; sustainability and
international content broadband limitations data security. Iran:
authentication standards and filtering; absence of a focus on access and
(C2PA); growing concerns  national system for infrastructural
about energy consumption content authenticity limitations.
and the sustainability of labeling; challenges in
large models. digital archiving of

media; reliance on
foreign infrastructure for

Al tools.
Political/Gover Adoption of Al regulations Emphasis on “trust- International:
nmental (e.g., the EU AI Act); building” in national regulation for
policies on algorithmic media and top-down transparency and
transparency and policymaking; absence of audience rights. Iran:
accountability; professional clear regulations on Al-  regulation for content
reports (AP, BBC, EBU) on  generated content; control and
Al use in newsrooms; security-oriented management with a
emphasis on audience approach to media and  focus on national
rights. social platforms; efforts  security.

to legislate against fake
news and control
content.

This table was designed to compare international and local/Iranian trends
in the domain of media trust and artificial intelligence applications. At the
global level, transformations revolve more around technological innovation,
the trust crisis, and new media financial models. Media worldwide face
phenomena such as declining public trust, rapid growth of artificial
intelligence content production, the emergence of deepfakes, and pressure
for transparency in Al use. In Iran, however, conditions are very different,
and many trends are tied to structural, economic, and governance limitations.
Media trust in the country is shaped by the duality between national media
and social networks, and the generational gap in news consumption patterns
is very prominent. From a technological perspective, although movements
have been made in Persian language processing, limited access to
computational infrastructures and the absence of national standards for
content validation have hindered progress. Additionally, severe dependence
on the government budget and weakness of sustainable revenue models for
media, along with policymaking that is more security-oriented than
transparency-oriented, distinguish the future of media trust in Iran from the
global path. In the following, alternative scenarios for public trust were
designed.
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5.1. Future Scenarios of Public Trust in Media in the Era of Artificial

Intelligence

Based on the analysis of drivers, uncertainties, and results obtained from the
expert panel, two critical axes, namely the level of media transparency and
accountability and the intensity and quality of artificial intelligence
regulation, were selected as the main dimensions of the scenario writing
matrix. The combination of these two axes outlines four alternative scenarios
for the future of public trust in Iran with a time horizon of year 1415 SH, each
providing a different image of the relationship between media, technology,
and society.

Scenario One: Intelligent Trust (High Transparency and Efficient Regulation)

In this scenario, media actively utilize artificial intelligence technologies
to enhance quality, speed, and accuracy in content production, but at the
same time commit to disclosing processes and sources used. Laws and
regulations are also designed in a way that, on the one hand, prevent
monopoly and data misuse, and on the other hand, do not limit media
innovation and creativity. In such conditions, public trust is not only
preserved but strengthened due to the combination of "technological
efficiency" and "institutional transparency." Indicators such as an increased
rate of news consumption from credible domestic media, enhancement of
media literacy, and reduction of fake news impact are signs of realizing this
future.

Scenario Two: Total Distrust (Low Transparency and Weak Regulation)

This scenario represents the most critical possible situation. In conditions
where transparency does not exist, and artificial intelligence regulation is
inefficient or minimal, media and platforms move toward excessive use of
technology for mass content production without accountability. The result is
the spread of fake news, prevalence of deepfakes, and formation of a media
legitimacy crisis. Public trust sharply decreases, and part of society even
becomes deeply distrustful of the entire media system. Signs of this scenario
include increased reliance on unofficial and foreign sources, growth of anti-
media movements, and weakening of social capital.
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Scenario Three: Islands of Trust (Relative Transparency and Insufficient Regulation)

In this scenario, some media organizations or platforms implement partial
transparency and accountability policies, but the absence of comprehensive
regulation prevents public trust from being rebuilt uniformly. As a result,
society moves toward fragmentation of trust; one group becomes loyal to
specific domestic or foreign media, while other groups remain in distrust or
indifference. This scenario leads to the emergence of "islands of trust," which,
although preventing total collapse of trust, intensifies social and
informational gaps. Indicators of this situation include increased audience
polarization and high diversity of news consumption sources without a
common credible reference.

Scenario Four: Imposed Trust (Strict Regulation and Minimal Transparency)

This scenario describes a situation in which government or supervisory
institutions control information flow through monopolistic and restrictive
policies. Transparency remains at a minimal level, and audiences, due to
limited alternatives or restricted access, are compelled toward apparent trust
in official media. This type of trust is superficial and fragile and is based more
on structural control than on media legitimacy. Signs of this scenario include
reduced media diversity, power concentration in monopolistic media, and
audiences' forced dependency on limited sources.

Overall, these four scenarios draw an image of possible futures of public
trust in media in Iran. Intelligent trust is the desirable and sustainable
scenario achieved through the combination of transparency and effective
regulation. In contrast, total distrust is a serious threat to social capital and
national cohesion. The islands of trust and imposed trust scenarios are also
intermediate scenarios that, although preventing complete collapse, have
consequences such as social gaps or superficial legitimacy. Therefore,
choosing the future path depends on today's decisions in the domains of
policymaking, public education, and the media's approach to new
technologies. Supplementary findings from the validation workshop showed
that experts evaluated the realization of the first scenario as the most
desirable and the second scenario as the most probable in Iran's current
conditions. This indicates that the gap between the current situation and the
desirable future, especially in the domain of transparency policymaking and
enhancing media literacy, is substantial. Overall, the research results showed
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that the future of public trust in Iran depends more than anything on how
technology and media governance interact, and any neglect of these domains
can cause the deepening of the trust crisis in the coming decade.

Scenarios Policy Roadmap

The policy roadmap of this research, based on the four scenarios, shows
that moving from undesirable scenarios toward the desirable situation,
namely "intelligent trust," requires phased, coordinated, and multilevel
actions. In the desirable scenario, media must move toward responsible
integration of artificial intelligence along with maximum transparency and
efficient regulation. This is achieved in the short term by developing a content
production transparency charter, creating joint fact-checking units, and
intensive training of journalists and editors in ethics and algorithmic bias. In
the medium term, national labeling standards and supportive funds for small
and local media must be institutionalized, and in the long term, the
development of open news data infrastructure and annual algorithm audits
by independent institutions can create sustainable trust. In contrast, the "total
distrust" scenario is the most critical situation that requires urgent actions to
contain the crisis. In the short term, the use of high-risk artificial intelligence
modules, especially in sensitive news, should be suspended, and fake news
prevention teams must be deployed in key events. Inmediate transparency
campaigns and regular reporting on errors can provide a basis for rebuilding
credibility. In the medium term, reengineering of editorial processes and
mandatory human review is necessary, and in the long term, creating
specialized arbitration boards and national algorithmic risk assessment
standards will contribute to policymaking stability.

In the "islands of trust" scenario, which indicates fragmentation of trust
and part of society's loyalty to specific media, the main strategy must focus
on converging scattered trusts. In the short term, developing an inter-media
cooperation code and launching joint verification hubs is necessary; in the
medium term, moving toward label standardization and mutual audits, and
in the long term, forming a national media trust index coalition and
developing a data transparency ecosystem can cause trust rebuilding at the
macro level.

The "imposed trust" scenario also indicates a situation in which
monopolistic media control leads to superficial trust. To transform this
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apparent trust into sustainable trust, in the short term, a minimum level of
transparency, such as periodic news sources reports, and -creating
independent complaint handling committees must be provided. In the
medium term, gradual reduction of distribution monopoly and creating
algorithmic accountability frameworks is necessary, and in the long term,
safeguarding information freedom, sustainable diversification of media
actors, and independent trust rankings can change the path of this scenario
toward intelligent trust.

The key recommendation of this roadmap is that transitioning from
undesirable scenarios toward intelligent trust requires linking actions in four
domains: governance through adopting transparency standards and
independent audits, infrastructure by supporting small media and
developing fact-check hubs, human capacity by training and empowering
newsrooms in ethics and technology, and audience level by layered media
literacy enhancement and creating public transparency dashboards. Only by
combining these actions can the path to a sustainable and trust-based future
for media in Iran be guaranteed.

6. Conclusion

The findings of this research showed that public trust in media in the era of
artificial intelligence is a multidimensional phenomenon influenced by the
interaction among technology, policymaking, and audience behavior.
Futures analysis based on two critical uncertainties —namely, the level of
media transparency and the quality of artificial intelligence regulation —
drew four alternative scenarios for the horizon year of 1415 SH: "intelligent
trust," "total distrust," "islands of trust," and "imposed trust." Among these
scenarios, intelligent trust is considered the most desirable scenario in which
media, while utilizing artificial intelligence capacities to enhance content
production quality and speed, operate with complete transparency in
processes and sources and within an effective regulatory framework. In
contrast, total distrust is the most critical possible future which, in the absence
of transparency and efficient regulation, leads to the erosion of media
legitimacy and weakening of social capital. The islands and imposed trust
scenarios, although preventing complete trust collapse, will lead to
strengthening social gaps or creating superficial trust.
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Based on this, the proposed policy roadmap of the research emphasizes
that moving toward the desirable scenario requires a set of coordinated
actions at four levels of governance: infrastructural, institutional, and
audience. At the governance level, developing national standards for content
labeling and annual algorithm audits with independent institutional
supervision is among the fundamental necessities. At the infrastructural
level, creating supportive funds for small media and launching joint
verification hubs can help reduce costs and increase transparency. In the
institutional dimension, empowering newsrooms through educational
programs in technological skills and professional ethics is necessary so that
journalists can redefine their role in the era of artificial intelligence. Finally,
at the audience level, enhancing media literacy in schools, universities, and
general public, along with creating transparency dashboards, can rebuild
trust based on participation and awareness.

From a stakeholder perspective, the proposed scenarios imply
differentiated policy priorities: regulators are primarily responsible for
establishing transparent and enforceable Al governance frameworks; public
service media must invest in institutional transparency, professional training,
and accountable AI adoption; and private platforms are expected to
operationalize algorithmic accountability, content provenance, and user-
facing transparency tools. Aligning these actor-specific responsibilities is
essential for steering the media ecosystem toward the intelligent trust
scenario.

Overall, this research emphasizes that the future of public trust in media
is not the product of a linear trend but the result of today's decisions and
policies. The choice between a future based on intelligent trust or trapped in
a state of total distrust depends on the commitment of media organizations
and policymakers in pursuing transparency, accountability, and responsible
regulation. Only through these coordinated actions can the path to a
sustainable and legitimate future for media in Iran be secured.
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Appendix A: Review of Previous Studies

Researcher(s)  Year Research Field ;e:ti:;h Research Findings  Research Limits
Safavi and 2023/202 Science Combined Model of science Limited to the field
colleagues 4 journalism and method (IS-M, journalism with of science; lacks a
new media PLS) emphasis on trust macro-level
and infrastructure  perspective on
public trust
Ejlali and 2024/202 Cognitive warfare Case-analytical The role of Lacks futures
Khatibi 5 and algorithms algorithms in filter ~ studies and scenario
bubbles and the writing
threat to democracy
Mohammadnez 2021 Trust in the Qualitative- Strategies for Limited to the
had and National Media Quantitative, Enhancing Trustin ~ National Media;
Shahmohamma SWOT, QSPM  IRIB News Lack of Attention to
di social media
Taghipour etal. 2025 Artificial Futures Studies Scenarios of Media  Focus on
Intelligence in (Delphi Transformation and Technology;
Media Method) Challenges Neglect of Public
Trust
Almohammad 2025 The Future of Futures Studies Constants, Trends,  Lack of Analysis of
and Asadi Journalism and (Pillkan Model) and Uncertainties Trust in the Media
Artificial
Intelligence
Wakari and 2020 Deepfakes and Experimental Cause Cynicism and  Focus on the West;
Chadwick Trust Study a Crisis of Trust Limited
Generalizability to
Iran
Opdahl et al. 2023 Trustworthy Conceptual AI Enhances Quality No Future Scenario
Journalism with Article and Trust Building Included
Al
Pena Fernandez 2023 Generative Aland Systematic Threat to Journalistic Lack of Futures
etal. the Social Review Independence Studies Approach
Dimension of
Media
Tuff and Simon 2024 Al Labeling in Survey- Labeling Reduces Limited to the
News Experiment Trust; Source United States
Transparency Has
Positive Effects
Niazi et al. 2023 Trust in Alin Asia Multi-country ~ Information Seeking Cultural-Regional
Survey and Variable Trust ~ Limitations
Karaslanetal. 2024 Public Attitudes Survey Moderate No Policy Analysis
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Appendix B: Composition of the Expert Panel

Field

Media managers / editors

Universities (media,

communication, futures studies)

Digital rights

Al specialists

Count key selection criteria

6 At least 10 years of newsroom/editorial leadership experience,
familiarity with content policy-making
Track record of publications and projects on media trust
assessment and media policy

1 Experience in media literacy initiatives and error-monitoring
projects

3 Expertise in Al-driven approaches to media analysis and

decision-making

Appendix C: STEEP Framework

3 5 G Envir I/Infrastr Political/Governme

Social Technological Economic e baral el

Drivers The shift in news Generative and Cost-cutting Cloud capacity and Al regulations (the
consumption multimodal language pressures in data-center scalability; ~ EU Al Act and
patterns toward models; synthetic newsrooms; advances in similar frameworks),
mobile devices and  content production productivity GPUs/TPUs and the the DSA/DMA, and
social media; the rise  (text/audio/image/vid gains from semiconductor supgl the GDPR;
of messaging apps eo); authentici automation; chain; broadband/ newsroom Al
and closed digital verification tools revenue expansion; content policies
spaces; news fatigue (C2PA/watermarking); diversification authentication (AP/BBC/EBU);
and active avoidance ranking and (subscriptions, standards (C2PA); transparency
of news; recommender micropayments,  digital archiving and requirements and
generational ga sin  algorithms; automated ~ events/B2B training data; resilience labeling of
trust; demands for news agents and services); the and business generative content;
transparency and newsroom robots; fact-  market for Al continuity; energy election integrity
disclosure of Al use; checking automation; tools in the media optimization of models; policies; content
the role of fact-checking sector; changes in  secure content authenticity
influencers and platforms; the advertising distribution and CDNs.  initiatives
citizen journalism; cybersecurity and XAI  and targeting (CAI/C2PA); the
heightened public tools; data governance  market; venture role of media
sensitivity to privacy (federated/privacy- capital regulatory bodies;
and data; the preserving). investment in accountability and
expansion of media generative responsibility
and data literacy; technologies; the frameworks.
personalization and costs of fact-
recommender checking and
systems; audience verification;
migration across opportunities for
platforms. product

innovation.
Uncertaintie Audience responses  The outcome of the The durability of ~ Energy/carbon The approach and

S

to “Al-generated”
labeling; the impact
of Al disclosure on
trust (increase or
decrease); levels of
acceptance of
automation across
different groups; the
persistence or
mtensification of

olarization and

ilter bubbles; the
effectiveness of
media-literacy
programs; sudden
audience shifts
across platforms;
attribution and
responsibility
norms; changes in
trust across
generations and
cultures.

constraints and
environmental Eolicies;
disruptions in the
semiconductor supply
chain and sanctions; the
computing-access gap
between countries and

“arms race” between
deepfake generation
and detection; the
robustness of
watermarking and
content provenance
systems;

the subscription
economy and
direct payment
models; the
revenue share of
publishers versus
platforms; the

error/hallucination and 1mpact of privacy —organizations;
quality assurance in regulations on interoperability of
LLMs; the degree of advertising; authentication
dependence on a few energy an standards; the
major providers computing costs  vulnerability of
(concentration); the for small infrastructures to
status of intellectual newsrooms; the attacks and
property in training return on disruptions; the
data; the future of investment of Al sustainability of long-
open-source versus projecfs; term storage;
closed models; data employment ownership and access
provenance implications and  to media archives; the
traceability; the safety ~ emerging skill balance between edge
of autonomous agents  requirements; the and cloud processing.
and the limits of their financial
autonomy. sustainability of

local and

investigative
media; legal risks
related to
offenses/defamat
ion stemming
from Al errors.

strictness of
regulation
enforcement
(scope/exemptions);
legal liability
assignment for
generative content;
International
coordination and
conflicts of law; the
impact of
governance on
innovation and
freedom of
expression;
researcher access to
platform data;
platform policies
during election
periods; data
governance and
cross-sector sharing;
operational
algorithmic auditing
and transparency
frameworks.
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Abstract

This study investigates how Persian-speaking users on X interpret and emotionally
respond to DeepSeek, a Chinese-developed large language model. Drawing on a curated
corpus of 1,112 posts collected from Iranian users, the research employs a mixed-method
approach incorporating sentiment analysis, topic modeling, and co-occurrence network
analysis. The findings reveal a layered discursive landscape in which DeepSeek serves not
merely as a technological product but as a symbolic site for negotiating issues of
geopolitical alignment, epistemic trust, and technological aspiration. Six major affective
orientations —neutrality, skepticism, hope, pride, anxiety, and dismissiveness —structure
user engagement with the model, reflecting ambivalent yet politically informed responses.
Thematic analysis identified eight recurring topics, including performance comparisons,
Chinese sovereignty, Al ethics, and cultural identity, which often co-occurred in complex
rhetorical configurations. These results suggest that Iranian users deploy DeepSeek as a
proxy to reflect on domestic technological constraints, platform politics, and the shifting
contours of global Al hegemony.
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Iranian digital discourse and the geopolitics of Al

1. Introduction

Artificial Intelligence has introduced a radically new ontological and
epistemological condition for human societies. It transforms not only how
tasks are automated but also how knowledge, power, and subjectivity are
constructed and distributed (Zamani et al., 2025). The accelerated
development of large-scale machine learning systems—particularly large
language models (LLMs)—has disrupted nearly every sphere of human
activity, from knowledge production to interpersonal communication. In
tields such as healthcare, Al now supports diagnostic systems (Toosi et al.,
2025), predictive modeling for disease outbreaks (Tomraee et al., 2022), and
individualized treatment planning (Esteva et al., 2019). In architecture and
urban planning, generative design systems powered by Al optimize material
use and spatial efficiency (Sakhaei et al.,, 2024). Education is being
transformed through Al tutors, plagiarism detection systems (Rahmatian &
Sharajsharifi, 2022), and adaptive learning platforms that respond to student
behavior in real time (Luckin, 2017). Child-rearing practices, too, have been
reshaped by the integration of smart toys, Al-driven educational apps, and
surveillance technologies embedded in household devices (Holloway &
Green, 2016). In the legal domain, Al tools assist in predictive policing, case
outcome forecasting, and even sentencing suggestions (Salehi et al., 2026) —
raising critical concerns about fairness, accountability, and legal subjectivity
(Surden, 2019). Similarly, in corporate management and public
administration, decision-making is increasingly mediated by algorithmic
systems that model risk, allocate resources, and track performance (Kellogg
et al., 2020). Far from remaining neutral instruments, these technologies
reorganize the relationships between human agency, institutional authority,
and computational governance (Shahghasemi, 2025).

Yet, beyond transforming specific domains, Al systems are now deeply
entangled in global political rivalries and ideological formations. Al has
emerged not merely as a technical frontier but as a geopolitical battleground,
where questions of technological sovereignty, epistemic control, and digital
colonization are increasingly foregrounded. The race for Al dominance
between China and the United States has catalyzed a new form of Cold War,
in which control over data, algorithms, and compute power is seen as
tantamount to economic and military supremacy (Allen, 2019; Ding, 2018).
Nations are investing in sovereign Al infrastructures, censoring foreign
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platforms, and designing regulatory frameworks to assert control over digital
epistemologies. As Bender et al. (2021) argue, the development of
foundational models —those trained on enormous corpora and generalized
across tasks —is not only a technical innovation but a political act, embedding
particular linguistic, cultural, and normative assumptions within algorithmic
infrastructures. Meanwhile, global Al ethics debates reveal deep
asymmetries in whose values are encoded and whose vulnerabilities are
ignored (Crawford, 2021). In this global landscape, Al is not just a tool for
computation but a terrain for ideological contestation and symbolic
projection.

Within such a context, public perceptions become politically
consequential (Shahghasemi, 2017). The social legitimacy of Al systems, their
patterns of adoption, and the degree of public trust they command all hinge
on how these systems are represented, narrated, and contested in everyday
discourse (Sharifi Poor Bgheshmi & Sharajsharifi, 2025). Public perception
shapes the reception of Al technologies in real-world contexts, mediating
user behavior, regulatory responses, and institutional decisions (Fast &
Horvitz, 2017). Importantly, public perceptions of big-tech corporations—
such as OpenAl, Google, Baidu, or DeepSeek —are not formed in isolation
but through historically embedded, culturally specific, and politically
inflected communicative practices. These corporations are not perceived as
neutral service providers but as actors situated within global power
hierarchies. Consequently, discourse around Al platforms often serves as a
proxy for broader debates about surveillance, censorship, cultural hegemony,
and epistemic legitimacy (Zuboff, 2019). Understanding these discursive
formations is essential to grasp how Al is domesticated, contested, or resisted
across different sociopolitical contexts.

Social media platforms have become the primary sites for the articulation
and circulation of such perceptions. Unlike traditional media, social media
enables users not only to consume but also to produce and contest narratives
about technological systems (Bahmani & Javaheri Tehrani, 2025). Public
discourse on platforms like X, Telegram, or Instagram is characterized by its
immediacy, dialogical structure, and algorithmic amplification, making it a
rich site for observing how technological imaginaries are constructed in real
time (Milan, 2015). Hashtag ecologies, meme cultures, and comment threads
function as discursive infrastructures through which users frame, question,
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or endorse emerging technologies. These platforms facilitate affective and
argumentative expression, allowing for a wide spectrum of emotional,
ideological, and epistemic positions to emerge (Shahghasemi, 2016).
Moreover, digital publics in politically constrained environments often use
social media not merely for communication but for strategic articulation—
crafting narratives that reflect complex negotiations between local experience
and global phenomena.

In the Iranian context, social media discourse occupies an especially
charged and revealing role. Despite heavy state censorship, filtering, and
surveillance, Persian-language digital publics remain active and discursively
potent, particularly on platforms like X that are technically blocked but still
widely accessed through circumvention tools. Iranian users are among the
most politically literate and rhetorically sophisticated participants in online
discourse within the region, engaging with global events, technological
trends, and political crises through an idiom shaped by satire, subtext, and
coded dissent (Rahimi, 2011). The digital sphere in Iran functions as a semi-
autonomous zone of commentary and critique, often serving as a space where
political frustration, technological aspiration, and cultural identity converge.
Discourse on foreign technologies—especially those developed in
geopolitical rivals such as the United States or China — provides a particularly
rich site for observing how Iranians articulate their place within global
technological hierarchies and reimagine their national trajectories.

It is within this politically layered and rhetorically rich context that the
present study is situated. The focus of this research is on the Persian-language
digital discourse surrounding DeepSeek, a Chinese-developed large
language model that emerged as a rival to Western counterparts such as
OpenAl’s ChatGPT. Drawing on a curated dataset of 1,112 Persian-language
posts from X, the study undertakes a multi-method analysis combining
sentiment classification, topic modeling, and co-occurrence network analysis.
The aim is not merely to map opinions about DeepSeek’s technical
capabilities but to understand how Iranian users interpret, appropriate, and
contest the model as a symbolic object embedded in geopolitical, cultural,
and epistemic narratives. Specifically, the study seeks to answer: What
affective registers structure Iranian users’ engagement with DeepSeek? What
thematic patterns recur in their discourse, and how are these topics
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interconnected? how do these patterns reflect broader concerns around
technological sovereignty, surveillance, and platform politics?

2. Methodology

This study employed a multi-stage, mixed-method approach to investigate
how Iranian users discursively engage with DeepSeek on Persian-language
social media. The platform X (formerly Twitter) was selected as the primary
data source due to its relative openness, text-centric format, and its
discursively active Iranian user base, which —despite state-level filtering—
remains a key site for technologically literate, politically engaged publics. A
targeted query strategy was developed to capture a broad spectrum of
relevant discourse. Search terms included transliterations of “DeepSeek”
(e.g., “Sewewy”) alongside categorical and comparative expressions such as
Yo b)) JW and “Seeacs <), thereby ensuring thematic inclusivity
beyond direct brand mentions. Data collection occurred during two month
following DeepSeek’s public release, yielding an initial corpus of 4,872 posts.

To enhance the semantic coherence and analytical reliability of the corpus,
a rigorous preprocessing pipeline was implemented. Duplicate posts—
primarily retweets and copy-pasted messages — were identified and removed
using exact and fuzzy string-matching algorithms, reducing the dataset to
2,844 unique entries. A second filtration phase excluded non-commentary
content such as image-only posts, spam, and bot-like behavior, resulting in a
refined corpus of 1,432 posts. Orthographic normalization was then applied
to address the variability and inconsistency of Persian digital writing. This
involved standardizing script forms, removing zero-width non-joiners, and
preserving non-standard punctuation and spelling when they conveyed
meaningful rhetorical or emotional nuance. Posts were further cleaned of
user mentions, URLs, and hashtags unless they contributed directly to the
semantic content. After this final phase, a high-integrity dataset of 1,112 posts
was retained for analysis.

This curated corpus served as the basis for three computational analyses.
First, sentiment and emotion profiling was conducted using a hybrid model
combining a Persian-language lexical sentiment classifier with manual
coding on a stratified sample to validate and refine affective categories. This
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yielded six affective orientations—neutral, skeptical, hopeful, proud,
anxious, and dismissive —tailored to the contextual nuances of Al discourse
in Iran. Second, Latent Dirichlet Allocation (LDA) was used to extract eight
latent thematic clusters from the corpus, determined via coherence
optimization. These topics were interpreted as discursive repertoires
encompassing performance comparison, technological sovereignty, ethics,
censorship, and cultural identity. Third, a co-occurrence network analysis
was employed to map how topics clustered and intersected within individual
posts. Posts were coded for up to three high-probability topics. Edges
between topics were calculated based on their frequency of co-occurrence,
producing a weighted semantic network.

3. Findings

The study began with the construction of a large-scale dataset to examine
Persian-language social media discourse surrounding DeepSeek. This
process was guided by the objective of identifying meaningful, user-
generated commentary rather than indiscriminately collecting digital chatter.
Data were sourced primarily from X, which remains one of the most
discursively rich platforms for Iranian users, particularly those engaging in
discussions about global technology and Al Despite the platform's
inaccessibility within Iran without circumvention tools, it continues to host a
demographically skewed yet analytically valuable user population—
digitally literate, politically aware, and linguistically performative.

To capture a broad sample of relevant discourse, a targeted query strategy
was employed. A list of search terms was compiled to maximize lexical
variation and thematic inclusivity, covering both direct mentions of
DeepSeek and broader technological references. The search included
transliterations such as “<Sswew” and categorical phrases such as “ gh) Jw
e or “HAaeas. 8" These terms were selected to index not only
mentions of the model itself but also how users positioned it within
comparative, geopolitical, or national frameworks. The query was run over a
two-month window following DeepSeek’s major public release, a period
characterized by a notable uptick in digital commentary on artificial
intelligence across Persian-speaking online publics. This initial query yielded
a raw dataset of 4,872 posts.
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Figure 1. Corpus reduction and refinement stages

The raw corpus contained a significant amount of duplicated content due
to user behaviors such as retweeting and copy-pasting popular opinions. To
ensure analytical validity, a deduplication protocol was implemented using
text-matching techniques that identified exact and near-exact repetitions.
This step reduced the corpus to 2,844 unique entries. Posts that had been
retweeted verbatim or recycled with minimal alteration were excluded, while
quote tweets and derivative commentary were retained. This filtering helped
preserve discursive heterogeneity while eliminating distorting repetition.

Following deduplication, a second round of filtration targeted posts
lacking substantive commentary. Items that consisted solely of images,
emojis, links, or bot-like promotional forwards were excluded on the grounds
that they did not contain meaningful textual content. The objective here was
not to impose an evaluative hierarchy on content types but to ensure that the
retained corpus allowed for linguistic and affective analysis. After this
filtering step, the dataset was reduced to 1,432 entries.

The remaining corpus underwent an orthographic normalization phase.
Persian social media text is marked by a high degree of non-standardized
spelling, informal grammar, and platform-specific encoding. These features
pose challenges to computational processing and topic modeling.
Normalization involved standardizing the Persian script by aligning Arabic
and Persian variants of characters (e.g., different forms of “ye” and “kaf”),
removing diacritics and zero-width non-joiners, and applying consistent
punctuation. Non-linguistic elements such as hashtags, user mentions, and
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URLs were removed unless semantically informative. Emojis, though
affectively salient, were excluded to prioritize purely textual affect markers.
Crucially, this process avoided excessive sanitization and preserved informal
spelling, intensification, and sarcasm indicators, which are common in affect-
laden posts.

After normalization, a small number of structurally ambiguous or residual
low-information entries were removed, resulting in a final dataset of 1,112
unique posts. This final corpus was deemed sufficient in scale for
computational modeling while maintaining high semantic integrity. It
includes a broad range of discursive formats, from short aphoristic
statements to longer reflections, as well as a wide spectrum of affective tones.
The distribution of posts across preprocessing steps is presented in Table 1;
the visual equivalent can be seen in Figure 1.

Table 1. The distribution of posts across preprocessing steps

Step Post Count
Initial Querying 4,872
Deduplication 2,844
Filtering Non-Commentary 1,432
Normalization 1,112
Final Corpus Size 1,112

This methodical reduction reflects a commitment to both analytical rigor
and discursive representativeness. The goal was not simply to retain posts
but to curate a corpus in which the patterns, tensions, and emotional textures
of Iranian talk about DeepSeek could be meaningfully identified and
interpreted. Posts selected for inclusion reflect spontaneous user engagement
and address themes ranging from performance evaluation to geopolitical
suspicion, from digital nationalism to ethical apprehension. The textual data,
while modest in quantity relative to the initial scrape, provides sufficient
granularity for both computational modeling and interpretive reading.
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An important contextual factor shaping the corpus is the nature of the user
base itself. Iranian users on X typically represent a technologically literate,
often urban demographic with experience accessing foreign platforms
through VPNs. This demographic skew introduces certain interpretive
constraints: the discourse captured is not representative of the general
population but is instead indicative of a politicized sub-public engaged with
international technological developments. Nevertheless, this segment is
precisely the one most actively forming and circulating narratives around
global Al trends. Their posts, therefore, function not just as opinion but as
discourse-in-action: negotiating Iran’s place in global technological
hierarchies, articulating comparisons between Western and Eastern models,
and projecting hopes or anxieties onto digital artifacts like DeepSeek.

In focusing exclusively on X for this round of analysis, the study
deliberately sidestepped the broader Persian digital ecosystem, which
includes highly active Al-related discourse on Telegram, Instagram, and
YouTube. These platforms, particularly Telegram, are known for hosting
informal discussions, viral content, and channel-driven opinion shaping.
While incorporating such content would broaden the representational scope,
it also introduces complexities related to multimodality, moderation
variability, and text-image interdependencies. Future studies may extend the
dataset to include multimodal sources, but for the present purpose, the focus
on text-rich, commentary-heavy posts from X offers a manageable and
analytically tractable starting point.

The resulting corpus allows for downstream sentiment modeling, topic
detection, and co-occurrence analysis, all grounded in carefully cleaned and
interpretable text. The preprocessing pipeline was not merely a technical
step, but a substantive intervention in defining what kinds of speech count
as relevant, expressive, and analytically productive in the study of Al
discourse. By eliminating repetition and noise while preserving the rhetorical
and emotional granularity of user contributions, the study establishes a firm
empirical foundation for analyzing how DeepSeek is being made legible,
contestable, and meaningful within the Iranian digital public sphere.

3.1. Sentiment and Emotion Analysis

Understanding how Iranian users emotionally engage with DeepSeek
requires more than simply identifying positive or negative opinions. In a
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context marked by political ambivalence, technological aspiration, and
geopolitical rivalry, affective responses to foreign Al systems like DeepSeek
are often layered, ambivalent, and rhetorically complex. This section analyzes
the emotional patterns embedded in the 1,112 posts collected in the final
corpus, drawing on a hybrid model of sentiment profiling that captures not
only polarity but also affective function. The goal is to move beyond
conventional sentiment binaries and instead chart how emotions like
skepticism, anxiety, pride, or curiosity circulate within the digital discourse
surrounding DeepSeek.

The sentiment analysis proceeded in two stages. First, an unsupervised
lexical sentiment classifier was applied using a custom Persian-language
dictionary fine-tuned for Al discourse. This allowed for the categorization of
posts into broad emotional registers. Second, manual coding was conducted
on a stratified sample to refine category boundaries and validate ambiguous
cases. Through this combined method, six primary sentiment categories were
identified as thematically and affectively meaningful within the context of
the study: Neutral, Skeptical, Hopeful, Proud, Anxious, and Dismissive.
These categories do not represent universal emotional states but rather
context-specific affective modes through which Iranian users relate to
DeepSeek as a technological, political, and symbolic object. Figure 2 presents
the distribution of sentiment categories in DeepSeek discourse.

Distribution of Sentiment Categories in DeepSeek Discourse

Number of Posts

>
o«

Figure 2. Distribution of sentiment categories in DeepSeek discourse
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Neutral posts were the most frequent, accounting for 312 out of 1,112
entries. These messages typically employed a descriptive or observational
tone, relaying performance comparisons, announcement summaries, or
technical details without overt affective charge. However, neutrality in this
context often functioned as a discursive strategy rather than emotional
absence. Many neutral posts featured a restrained tone —commenting on
DeepSeek’s capabilities, speed, or data sources in ways that indexed curiosity
or latent skepticism. The high frequency of neutrality suggests that many
users are in a state of evaluative suspension, awaiting further information or
collective consensus before committing to a strong position. This pattern
reflects broader features of Persian digital discourse, where indirectness and
diagnostic commentary often mask deeper emotional investments.

Skeptical posts comprised the second-largest category, with 264 instances.
These messages conveyed doubt about DeepSeek’s reliability, motivations,
or claims of performance superiority. Common themes included suspicion of
Chinese data practices, comparisons to ChatGPT framed to discredit
DeepSeek, and concerns about the authenticity of reported benchmarks.
Skepticism here is not merely cognitive but affective —it signals a defensive
posture rooted in historical experiences of foreign technology, media
manipulation, and propaganda exposure. These posts often deployed irony
or sarcasm to question the legitimacy of DeepSeek’s presentation as a “rival”
to Western models. In this affective frame, users are not necessarily hostile to
the technology but remain resistant to its framing by state actors or media
platforms they perceive as politicized.

Hopeful sentiments appeared in 196 posts. These messages expressed
cautious optimism about the rise of Eastern alternatives to Western Al, the
possibility of improved access to language models in the region, or the
technological momentum symbolized by DeepSeek. Posts in this category
often emphasized the future-oriented potential of the model, portraying it as
part of a global diversification of Al power. For some users, hope was linked
to a desire for escape—from sanctions, from dependence on U.S.-based
platforms, or from linguistic exclusion. In this sense, hopeful sentiment was
not merely about DeepSeek itself but about the broader imaginaries it
invokes: of a multipolar Al ecosystem, of local agency, or of non-Western
technological sovereignty. These posts frequently contained conditional
language, hedging their optimism with caveats about performance reliability
or ethical concerns, which distinguishes them from unqualified enthusiasm.
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Proud sentiments were appeared in 142 posts. This category reflects
expressions of admiration or nationalist identification with DeepSeek’s
perceived achievements. While the model is Chinese, many Iranian users
expressed pride in what they saw as a challenge to Western digital
dominance. Some posts framed DeepSeek’s emergence as part of a larger
narrative of Eastern innovation, aligning it with broader geopolitical shifts
toward Asia. In these discourses, pride becomes a displaced expression of
national aspiration: even if the model is not Iranian, its success is read as
symbolic of a shared resistance to technological dependency. These affective
framings serve as a mechanism of identification through analogy —users
locate their own hopes for national development in the success of a culturally
proximate, politically sympathetic alternative to U.S.-led Al hegemony.

Anxious sentiment was visible in 118 posts. This category captured unease
about the implications of DeepSeek and generative AI more broadly. Users
expressed concern about surveillance, job displacement, epistemic
manipulation, and the future of language, education, and social trust.
Anxieties often took the form of rhetorical questions or dystopian allusions,
invoking fears of an Al-driven future where control is centralized and human
agency undermined. Importantly, anxiety was not limited to DeepSeek as a
specific model—it was frequently bundled with broader fears about
algorithmic power and digital governance. Some posts framed DeepSeek as
merely the latest instance of a wider trend toward opaque and potentially
coercive technologies. These expressions reflect the lingering presence of
techno-political trauma in Iranian digital life, where innovation is frequently
interpreted through lenses of control, risk, and asymmetry.

Dismissive posts were the least frequent, totaling 80 entries. These
messages rejected DeepSeek either as overhyped, irrelevant, or
fundamentally inferior to existing models. Dismissiveness in this context
served as a form of boundary policing — articulating who counts as a credible
actor in the global AI landscape and who does not. Some dismissive posts
adopted a performative tone, mocking DeepSeek’s name, interface, or media
presentation. Others expressed frustration with what they perceived as
propaganda surrounding the model’s capabilities. This sentiment category,
though numerically small, plays a significant discursive role: it marks the
limits of empathy and recognition, delineating the affective boundary
between “serious” and “symbolic” technology. The distribution of these
sentiment categories is presented in Table 2.
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Table 2. Distribution of sentiment categories in DeepSeek discourse

Sentiment Post Count
Neutral 312
Skeptical 264
Hopeful 196

Proud 142
Anxious 118
Dismissive 80

This sentiment landscape reveals several important features of Iranian
digital discourse on DeepSeek. First, affective polarization is not dominant.
While there are pockets of enthusiasm and rejection, most users adopt mid-
spectrum emotional positions such as skepticism, cautious hope, or
ambivalent observation. This suggests a communicative culture that favors
provisional alignment, affective layering, and interpretive flexibility rather
than sharp ideological camps. Second, emotion is not merely reactive but
constitutive: users deploy emotional registers to organize their perception of
DeepSeek, not simply to express personal feelings. For instance, pride is not
just felt—it is performed to establish solidarity with broader geopolitical
imaginaries. Similarly, skepticism functions rhetorically to critique not just
the model, but the structures that promote it.

Third, the coexistence of hopeful and anxious posts points to the
ambivalent promise of Al in the Iranian context. On the one hand, DeepSeek
is welcomed as a possible vector of technological empowerment and
geopolitical rebalancing. On the other, it is feared as a vehicle for surveillance,
control, or epistemic substitution. This tension is particularly acute in a
country where both foreign technologies and domestic infrastructures are
often viewed through the lens of politicized risk. In this environment,
emotion serves as a way to manage uncertainty —allowing users to claim a
position, to express stakes, and to signal membership in particular
interpretive communities.

Finally, sentiment categories often co-occur or transition across time and
post sequences. Some users who initially expressed skepticism later adopted
hopeful tones as technical demonstrations improved. Others moved from
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pride to anxiety as discussions of data usage and user control gained
visibility. These shifts underscore the importance of treating sentiment not as
static but as temporally dynamic and discursively situated. Future
longitudinal analyses may track these transitions more formally, but even in
this snapshot, the evidence suggests that public opinion on DeepSeek is not
hardened but in flux—waiting to be shaped by further interaction,
technological performance, and discursive framing,.

3.2. Topic Modeling and Thematic Structuring

The thematic structure of Persian-language discourse on DeepSeek reflects a
layered and multifaceted engagement with artificial intelligence, one that
exceeds narrow technical evaluation and enters the domains of geopolitics,
cultural identity, epistemic trust, and technological sovereignty. To analyze
this structure, topic modeling was applied to the cleaned corpus of 1,112
posts using Latent Dirichlet Allocation (LDA), a probabilistic model designed
to uncover latent thematic clusters within a corpus based on word co-
occurrence patterns. Preprocessing ensured that orthographic consistency
and linguistic variability in Persian digital writing were accounted for, and
the number of topics was determined using coherence scores across models
ranging from six to fifteen topics. A model with eight topics yielded the best
balance between semantic resolution and interpretive clarity, as larger
models fragmented coherent discursive strands while smaller ones collapsed
distinct affective and argumentative motifs into overly generic clusters.

The resulting eight-topic model captures the major thematic constellations
around which Iranian users articulate their perceptions of DeepSeek. These
topics are not simply clusters of lexical similarity but represent discursive
repertoires—bundles of framing devices, analogical reasoning, moral
positions, and emotional orientations. Each topic consists of a heterogeneous
array of posts, but the dominant thematic focus is stable enough to allow for
clear interpretive labels. The frequency distribution of these topics (Table 3),
along with a horizontal bar chart (Figure 3).
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Table 3. Distribution of topics in DeepSeek discourse

Topic Post Count
Performance Comparisons with ChatGPT =~ 198
Chinese Tech and Sovereignty 176
Al Ethics and Surveillance 162
Domestic Tech Inferiority Complex 140
Access, Censorship, and Control 134
Platform Trust and Propaganda 122
Educational and Economic Impact 102

Language Models and Cultural Identity 78

Distribution of Topics in DeepSeek Discourse
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Figure 3 Distribution of topics in DeepSeek discourse

The largest topic centers on performance comparisons with ChatGPT.
These posts evaluate DeepSeek in relation to OpenAl's flagship model,
drawing on wuser experiences, benchmark reports, and anecdotal
demonstrations. Comparisons are not limited to technical functionality but
extend to user interface, response coherence, and linguistic versatility. In
these posts, DeepSeek is rarely treated in isolation; rather, it becomes legible
through the lens of global competition in Al, with ChatGPT serving as a
default standard against which new entrants are measured. Posts in this
cluster express mixed sentiment, with some users praising DeepSeek’s speed
or coding features while others question its reliability, contextual
understanding, or Persian-language proficiency. This topic reflects the
normalization of AI benchmarking as a form of public discourse and
highlights how technical comparison becomes a socially distributed method
of epistemic judgment.
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The second-largest topic, labeled Chinese Tech and Sovereignty, captures
posts that frame DeepSeek as a symbolic expression of China’s technological
ascendance and geopolitical strategy. Many users interpret the model not as
a neutral tool but as a national artifact—an expression of state ambition and
civilizational rivalry. In these framings, DeepSeek becomes a proxy through
which Iranian users negotiate their own position in relation to both China
and the West. Some posts express admiration for China’s ability to produce
competitive models despite restrictions and censorship, while others voice
concern about dependency on Chinese digital infrastructure. This topic is
saturated with affective ambiguity: pride in Eastern innovation coexists with
wariness about techno-authoritarianism. Posts in this category also often
include analogies to Iran’s own digital ambitions, questioning whether a
similar model could be developed domestically or whether political and
infrastructural constraints preclude such efforts.

The authority and legitimacy of Al in more sensitive areas like law have
already been studied (Salehi et al., 2025). The third topic, Al Ethics and
Surveillance, comprises posts concerned with the potential misuse of
DeepSeek and similar models for surveillance, misinformation, and
behavioral control. These users focus on the socio-political affordances of Al
rather than its capabilities per se. Issues such as data privacy, consent,
algorithmic bias, and the ideological framing of responses dominate this
cluster. Some posts speculate about the use of large language models for
population monitoring in authoritarian contexts, invoking Chinese practices
as a cautionary template. Others reflect on the broader implications of relying
on opaque systems to mediate knowledge, interaction, and decision-making.
This topic is marked by heightened emotional intensity, with expressions of
anxiety and critique emerging alongside calls for transparency and
regulation. The discourse suggests a relatively sophisticated understanding
of the ethical stakes of generative Al, even among non-specialist users.

A fourth topic emerges around what can be described as a Domestic Tech
Inferiority Complex. Here, DeepSeek becomes a reference point for Iranian users
to articulate dissatisfaction with the domestic technological landscape. Posts in
this cluster highlight the lack of investment, transparency, and coordination in
Iranian AI development, often contrasting the perceived sophistication of
DeepSeek with what users describe as the fragmented or performative nature of
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local initiatives. Some posts adopt a self-critical tone, lamenting brain drain and
institutional inefficiency. Others use sarcastic or ironic registers to critique the
state’s rhetorical commitment to technological advancement without
corresponding material outcomes. This topic does not merely express envy or
resignation but functions as a discursive space where national aspirations are
measured against external achievements, often in implicitly moral terms.

Another important thematic formation revolves around access, censorship,
and control. Posts in this topic interrogate the infrastructural and political
conditions that govern who gets to use Al, under what conditions, and with
what limitations. Many users express frustration at the difficulty of accessing
DeepSeek due to regional restrictions or language barriers. Others speculate
about potential censorship embedded in the model, given its Chinese origin.
Crucially, these concerns are not limited to DeepSeek itself but are often
articulated through comparisons to Iran’s own history of internet filtering,
platform blocking, and informational gatekeeping. The model thus becomes a
lens through which larger questions of digital rights, informational
sovereignty, and epistemic autonomy are raised. These posts often frame Al
not just as a technical service but as a contested political infrastructure, one that
mediates and potentially restricts the flow of knowledge.

The sixth topic, Platform Trust and Propaganda, focuses on how users
interpret DeepSeek in relation to media narratives, official endorsements, and
perceived propaganda. Posts in this category exhibit high levels of skepticism
toward claims made about the model’s performance or independence. Some
users challenge the neutrality of media reporting, pointing to what they see
as state-coordinated efforts to frame DeepSeek as superior to Western
alternatives. Others criticize what they perceive as uncritical adoption of
Chinese narratives in Iranian media. This topic reveals a critical awareness of
the role that platforms and governments play in shaping the discursive
environment around Al It also demonstrates how trust in technology is
filtered through trust in institutions—a dynamic especially pronounced in
societies marked by information asymmetries and media politicization.

The educational implications of Al technologies have been documented in
previous research (Khodabin et al., 2023). The seventh topic, educational and
economic impact, includes posts that discuss the implications of DeepSeek
for academic integrity, skill development, and labor markets. Some users
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highlight the potential of Al to democratize education and reduce knowledge
gaps, especially in under-resourced contexts. Others raise concerns about
automation, job displacement, or the erosion of human expertise. Posts in this
topic often adopt a practical tone, reflecting the everyday stakes of Al
integration in sectors such as education, freelance work, or digital services.
While less emotionally charged than other topics, this cluster provides insight
into how users domesticate Al —situating it not only in global competition or
abstract ethics but also in the material conditions of Iranian life.

The final topic, language models and cultural identity, is the smallest but
conceptually rich. Posts in this cluster explore the role of language models in
shaping cultural representation, translation accuracy, and linguistic politics.
Some users express concern that DeepSeek, like many LLMs, marginalizes
non-standard dialects or misrepresents Persian cultural references. Others
reflect on the symbolic significance of Al fluency in Persian, whether as a sign
of inclusion or a tokenistic gesture. In a context where linguistic identity is
politically charged and often suppressed in both domestic and foreign media
systems, these posts articulate a subtle form of cultural anxiety. They raise
the question of what it means for a model to “know” a language, and whether
such knowledge entails recognition or mere data capture.

Taken together, these eight topics form a thematic architecture that reveals
how DeepSeek is discursively constructed in Iran not merely as a product, but
as a prism for articulating broader social, political, and epistemic concerns.
Topics do not operate in isolation; many posts traverse multiple clusters,
combining performance comparison with ethical critique or geopolitical
analysis with emotional skepticism. This multidimensionality reflects the
richness of public discourse in hybrid media environments, where affect,
ideology, and platform affordances co-constitute the structure of attention.

The topic model thus serves not just as a technical partition of the corpus
but as a map of the discursive field through which DeepSeek becomes
meaningful. It illuminates the patterned ways in which Iranian users frame
foreign AIl, highlighting the affective, analogical, and argumentative
strategies they use to position themselves in a global technological imaginary.
These patterns will be further interrogated in the following section, which
maps the co-occurrence of topics and sentiment categories to reveal the
connective tissue of Iranian digital discourse on artificial intelligence.
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3.3. Co-occurrence Network Analysis

While topic modeling reveals the major thematic axes around which
discourse about DeepSeek is organized, it does not, on its own, capture how
these themes interact within user discourse. In reality, social media posts are
not thematically discrete; they frequently blend multiple lines of argument,
emotion, and analogy. A co-occurrence network analysis helps visualize this
multidimensionality by mapping how often different topics appear together
within the same post. Rather than treating topics as isolated partitions, this
approach treats them as nodes in a dynamic semantic system, where links
represent shared discursive terrain. The resulting network structure offers a
more granular view of how Iranian users relate topics like technological
performance, censorship, ethics, and cultural identity to each other in their
evaluations of DeepSeek.

The co-occurrence matrix was constructed by coding each of the 1,112
posts for up to three topics based on their highest topic probabilities, then
aggregating pairwise counts of how frequently topics appeared together
across the corpus. The matrix was filtered to retain only the strongest
connections—those with a minimum co-occurrence frequency of 24—
allowing for a clearer and more interpretable network structure. In the final
network, each node represents a topic, and each edge represents a non-trivial
frequency of co-occurrence. The thickness of each edge is proportional to the
number of times the two topics appeared in the same post. A visual
representation of this network is provided in Figure 4.

Table 4. The co-occurrence matrix

Co-occurrence

Topic Pair C
ount

Performance Comparison with ChatGPT - Chinese Tech and Sovereignty 64
Performance Comparison with ChatGPT - Al Ethics and Surveillance 55
Performance Comparison with ChatGPT - Platform Trust and Propaganda 47
Chinese Tech and Sovereignty - Al Ethics and Surveillance 60
Chinese Tech and Sovereignty - Access, Censorship, and Control 51
Al Ethics and Surveillance - Platform Trust and Propaganda 58
Al Ethics and Surveillance - Access, Censorship, and Control 46
Domestic Tech Inferiority Complex - Performance Comparison with ChatGPT 43
Domestic Tech Inferiority Complex - Chinese Tech and Sovereignty 39
Platform Trust and Propaganda - Access, Censorship, and Control 49
Educational and Economic Impact - Al Ethics and Surveillance 28
Language Models and Cultural Identity - Chinese Tech and Sovereignty 24
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The resulting network is both interpretable and analytically rich. At its center
lie three highly interconnected topics: Performance Comparison with ChatGPT,
Chinese Tech and Sovereignty, and Al Ethics and Surveillance. These three
nodes form the core of the discourse, representing the primary frames through
which DeepSeek is interpreted. Their high co-occurrence suggests that Iranian
users often evaluate DeepSeek not simply by its functionality, but in terms of its
national origins and its ethical implications. When users talk about performance,
they often do so in the same breath as questioning the motives behind the
model’s development, its political alignment, or its potential misuse. This central
triad captures the affective and geopolitical density of the discourse: DeepSeek
is not just an application; it is a political artifact whose meaning is stabilized only
in relation to multiple overlapping concerns.

Co-occurrence Network of Topics in DeepSeek Discourse

Domestic Teck{infsfority Compiex

Educational add Egbnomic Impact

Figure 4. The co-occurrence network

The edge between performance comparison and Chinese Technological
Sovereignty, with 64 co-occurrences, is the strongest in the network. This bond
reflects a recurring pattern in which users juxtapose DeepSeek’s technical
capabilities with its symbolic position in a broader geopolitical contest. For some,
outperforming Western models is seen as proof of Eastern ascendance; for
others, comparisons are used to question the legitimacy of performance claims
and to highlight state-driven narratives. In either case, the coupling of
performance and sovereignty functions discursively to politicize the benchmark
itself. What is ostensibly a technical evaluation becomes a proxy for geopolitical
alignment and technological pride or skepticism.
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Closely related is the connection between Chinese Technological
Sovereignty and Al Ethics and Surveillance, with 60 instances of co-
occurrence. This pairing highlights a deeper tension in how users process the
political origins of Al Posts in this cluster often praise China's rapid
technological progress while simultaneously expressing concern about the
authoritarian applications of that progress. The discourse does not appear
polarized into pro- or anti-China camps but is instead marked by
ambivalence: admiration is frequently tempered by suspicion, and
excitement by critique. The overlapping of these two themes suggests that
ethical concerns are not tangential but central to how foreign technological
development is interpreted in Iran. Particularly in a society with its own
experiences of surveillance and state control, users remain sensitive to the
moral and political affordances of Al, especially when those affordances are
mediated through another state's infrastructure.

A similarly strong bond is found between Al Ethics and Platform Trust or
Propaganda. With 58 posts linking these two themes, this edge underscores
how epistemic suspicion and ethical concern often travel together. Many
users question whether DeepSeek’s outputs can be trusted, not only due to
technical limitations but because of perceived bias, omission, or ideological
filtering. These critiques are not unique to DeepSeek — similar concerns have
been raised about Western models —but the linkage between ethics and
media narratives suggests that Iranian users are highly attuned to the ways
in which Al is framed by institutions. Whether the model is framed by
Chinese, Western, or Iranian media, users often assume that such framings
are not neutral but motivated. This epistemological caution reflects a broader
digital literacy shaped by years of navigating politicized information
environments.

The next set of dense co-occurrences involves access, censorship, and
control. This theme connects frequently with both Chinese Technological
Sovereignty and Al ethics, forming a subnetwork focused on infrastructural
and informational asymmetries. Posts here interrogate who gets to access
DeepSeek, under what constraints, and with what tradeoffs. Co-occurrences
between this topic and platform trust (49) or ethical concerns (46) indicate a
communicative space where users reflect not only on what Al can do, but
who it serves and what it excludes. These are not mere technicalities; they are
expressions of social justice, user autonomy, and geopolitical agency. Within
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these posts, Al is framed as a gatekeeping mechanism as much as a generative
tool —one that may reinforce hierarchies even as it promises disruption.

Peripheral yet meaningful connections also emerge. Posts linking the
Domestic Tech Inferiority Complex to performance comparison (43) and
Chinese sovereignty (39) illustrate how national self-evaluation is structured
by external reference points. Iranian users often measure their own
capabilities not in absolute terms, but relative to others —most notably China
and the West. These co-occurrences demonstrate that DeepSeek functions not
just as a symbol of foreign achievement but as a mirror in which users reflect
on domestic technological aspirations, failures, and contradictions. It
becomes a comparative object through which Iran’s developmental trajectory
is debated and reimagined.

Further out on the network periphery are the themes of educational and
economic impact and language models as tools of cultural identity. Their
lower co-occurrence frequencies do not imply irrelevance, but rather
thematic specificity. Educational and economic impact appears most
frequently alongside Al ethics, indicating that concerns about Al’s societal
influence are anchored in normative questions about fairness, displacement,
and skill obsolescence. Meanwhile, language models and cultural identity co-
occur with Chinese sovereignty discourse, reflecting concerns about
linguistic representation, cultural bias, and symbolic inclusion. These less
frequent yet targeted connections serve to enrich the discursive field, offering
perspectives that extend beyond the central triad of performance, politics,
and ethics.

Taken together, the co-occurrence network reveals that Iranian discourse
on DeepSeek is structured not by topic silos but by entangled thematic
constellations. Users do not isolate technical appraisal from moral concern,
nor do they separate geopolitical evaluation from domestic self-reflection.
Instead, posts weave together performance, ethics, ideology, and access in
complex ways. This discursive entanglement illustrates the depth of public
reasoning in Persian-language digital spaces and challenges simplistic
assumptions that user engagement with Al is either naive or purely
instrumental.

What the co-occurrence network revealed was a communicative structure
built not on binary positions but on negotiated tensions. Users hold multiple,
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sometimes conflicting, affective and epistemic orientations simultaneously.
They admire and distrust, hope and fear, critique and identify. These layered
stances are not a sign of incoherence but a form of cognitive and affective
sophistication, shaped by the hybrid media environment of Iran and the lived
history of technological mediation under constraint. By mapping how topics
are linked within the same utterances, the co-occurrence network gives us a
window into how Iranian users not only talk about DeepSeek, but how they
think with and through it — using it to reflect on the politics of innovation, the
ethics of automation, and the very nature of communicative agency in an
increasingly Al-mediated world.

4. Conclusion

This study set out to examine how Iranian digital publics articulate their
affective, epistemic, and geopolitical orientations toward artificial
intelligence through discourse on DeepSeek —a Chinese-developed large
language model that entered the global Al scene as a symbolic counterpoint
to Western platforms. What emerged from this inquiry was not merely a
picture of user opinion about a particular technology, but a broader
discursive formation in which DeepSeek functioned as a proxy, a mirror, and
at times a screen onto which a wide range of political, cultural, and existential
anxieties were projected. Rather than existing in isolation, user sentiments
and thematic references clustered into patterned, relational formations. These
patterns reflect not only attitudes toward DeepSeek, but also more deeply
rooted narratives about technological sovereignty, platform politics,
epistemic justice, and national developmental aspiration.

At the emotional level, the corpus was defined less by polarized
endorsement or rejection than by a complex distribution of ambivalent and
layered affect. While sentiments such as hope, pride, and skepticism were
visibly present, they rarely appeared in isolation. Instead, posts frequently
folded together affective registers that reflected deep ambivalence —hope
tempered by doubt, pride laced with anxiety, or neutrality masking latent
ideological critique. This affective heterogeneity is particularly significant
when situated within the Iranian context, where digital communication is
both politically constrained and rhetorically inventive. Users deploy emotion
not merely as expression, but as strategy: a way to navigate censorship,
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articulate veiled dissent, and manage geopolitical uncertainties. The range of
emotional orientations toward DeepSeek thus indexes not only reactions to a
foreign AI model, but the lived experience of negotiating technological
modernity from a position of infrastructural and epistemic marginality.

Thematic analysis further revealed that DeepSeek discourse is structured
around eight recurring topics that traverse domains of performance, politics,
ethics, education, and identity. These topics are not isolated silos, but
mutually referential discursive repertoires, which Iranian users mobilize to
interrogate both the model’s capabilities and its symbolic freight. Particularly
striking was the centrality of geopolitical framing—especially the
entanglement of DeepSeek with narratives of Chinese technological
sovereignty and U.S.-China rivalry. For many users, DeepSeek was neither a
neutral tool nor simply a foreign model; it was perceived as a political artifact,
embedded in a web of global power asymmetries. This framing enabled users
to situate themselves in relation to broader ideological currents, often
through analogical reasoning: China’s trajectory was read as a mirror, a
warning, or an aspirational template for Iran. In these discourses, technology
is not merely functional —it is moralized, politicized, and historicized.

Co-occurrence network analysis added a third dimension to this
interpretive structure by revealing the connective logic of Iranian discourse
on DeepSeek. Topics such as performance, ethics, and sovereignty were not
merely co-present in the dataset —they were tightly entangled in individual
posts, suggesting that user evaluations were embedded in a dense semantic
network of overlapping concerns. What this reveals is a communicative field
organized not by categorical binaries, but by negotiated tensions. Users
simultaneously evaluated DeepSeek’s utility and interrogated its origins;
they assessed its fluency in Persian while questioning the cultural politics of
representation; they noted its accessibility while flagging its potential for
surveillance. These entanglements speak to a discursive sophistication that
resists simplistic accounts of either techno-enthusiasm or techno-skepticism.
Instead, they suggest that Iranian digital publics are engaging in what might
be called critical domestication —the process by which foreign technologies
are interpreted, appropriated, and re-coded through local ideological
grammars.
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Zusammenfassung;

Der vorliegende Beitrag untersucht das komplexe Wechselverhiltnis zwischen Datenbias,
algorithmischer Ethik und den gesellschaftlichen Konsequenzen digitaler Hermeneutik.
Mit der zunehmenden Présenz kiinstlicher Intelligenz in interpretativen Praxisfeldern
insbesondere in der Auslegung religiser und philosophischer Texte, geraten die
Annahmen von Datenneutralitit und algorithmischer Objektivitdt zunehmend in die
Kritik. In einem analytisch-erkldrenden Zugriff zeigt die Studie, dass Trainingsdaten
keineswegs neutrale Trdger von Information darstellen, sondern vielmehr kulturelle
Vorverstindnisse, Wertsetzungen und implizite Annahmen in sich tragen, die in
algorithmischen Prozessen fortgeschrieben und reproduziert werden. Diese
Reproduktion kann zu semantischer Verengung, zur Marginalisierung interpretativer
Pluralitdt und in bestimmten Féllen sogar zur Verzeichnung heiliger Texte fithren. Aus
hermeneutischer Perspektive betont der Beitrag die Notwendigkeit, strikt zwischen
menschlichem Vorverstdndnis und maschineller Datenverarbeitung zu unterscheiden. Es
wird argumentiert, dass das Fehlen von Bewusstsein, kritischer Selbstreflexion und
gelebter Erfahrung in algorithmischen Systemen die Moglichkeit eines eigentlichen
Verstehens grundsitzlich ausschliet. Die gesellschaftlichen Implikationen dieser
Begrenzung reichen weit iiber den Bereich der Textinterpretation hinaus und umfassen
Gefdhrdungen der Privatsphire, die Verstirkung sozialer Ungleichheiten sowie eine
schleichende Erosion kultureller Vielfalt. Abschlieffend wird die These vertreten, dass
digitale Hermeneutik nur dann ein konstruktives Potenzial entfalten kann, wenn die
technischen Leistungsfdhigkeiten kiinstlicher Intelligenz in einen Rahmen ethischer
Governance, religitser Reflexionsinstanzen und einer kontinuierlichen Riickbindung an
etablierte hermeneutische Traditionen eingebettet werden.
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Abstract

This study examines the relationship between data bias, algorithmic ethics, and the social
consequences of digital hermeneutics. As artificial intelligence increasingly influences
interpretive domains— particularly religious and philosophical texts —the question of
data neutrality and algorithmic objectivity has become a fundamental concern. Using an
analytical-explanatory approach, the study demonstrate that training data, contrary to
common assumptions, are not neutral. Instead, they embody cultural values and
presuppositions that are reproduced within algorithmic processes. This reproduction can
result in semantic simplification, the reduction of interpretive diversity, and even the
distortion of sacred texts. Drawing on a hermeneutical perspective, the article emphasizes
the need to distinguish between “human pre-understanding” and “machine data,”
showing that the absence of awareness, critical reflexivity, and lived experience in
algorithms prevents the attainment of authentic understanding. Moreover, the study
indicates that the social implications of this condition extend beyond textual
interpretation, posing risks to privacy, intensifying social inequalities, and undermining
cultural diversity. Ultimately, the article argues that digital hermeneutics can be
constructive only when the technical capacities of artificial intelligence are accompanied
by ethical principles, religious oversight, and the preservation of interpretive traditions.
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Al and digital hermeneutics

1. Introduction

The rapid expansion of artificial intelligence — particularly large language
models—has profoundly transformed textual interpretation in the
humanities and social sciences. In recent years, Al-driven systems have
increasingly been employed in domains traditionally governed by human
interpretive judgment, including philosophy, law, and religious studies.
These developments have generated both enthusiasm and concern. While
algorithmic tools promise greater efficiency, accessibility, and large-scale
textual analysis, they also raise fundamental questions about understanding,
meaning, and epistemic responsibility.

Within this context, the emerging field of digital hermeneutics seeks to
examine how digital technologies reshape the conditions of interpretation.
Far from being a purely technical issue, digital hermeneutics addresses the
philosophical question of whether algorithmic systems can meaningfully
participate in acts of interpretation or whether they merely simulate
understanding through statistical pattern recognition. This question becomes
particularly urgent when artificial intelligence is applied to religious and
philosophical texts, in which interpretation is historically embedded,
normatively charged, and inseparable from ethical accountability.

One of the most contested assumptions underlying contemporary Al
applications is the notion of algorithmic objectivity. Al systems are often
presented as neutral and unbiased tools capable of processing data without
the limitations of human subjectivity. However, a growing body of research
challenges this view by demonstrating that training datasets are shaped by
cultural, linguistic, and ideological presuppositions. Rather than eliminating
bias, algorithms often reproduce and even amplify existing power structures
embedded within their data sources. In interpretive contexts, this tendency
risks reducing meaning to probabilistic correlations, thereby marginalizing
historical depth, contextual nuance, and interpretive plurality.

From the perspective of philosophical hermeneutics, this problem can be
reframed through the concept of pre-understanding (Vorverstindnis). Human
interpretation is always situated within historical horizons, linguistic
traditions, and lived experience. These pre-understandings, while influential,
remain open to critique, revision, and ethical responsibility. Algorithmic
systems, by contrast, rely on fixed datasets that function as a non-reflexive

214 SPEKTRUM IRAN ¢ Jg. 38 ¢ Nr. 2 ¢ 213-242



Abdollahpour Sangachi, Rahnamaei, Asgari Yazdi, & Rezaei

form of pre-structuring. Unlike human interpreters, algorithms lack
historical consciousness, intentionality, and the capacity for self-critical
revision. As a result, their outputs may resemble interpretation at a linguistic
level while remaining epistemically deficient from a hermeneutic standpoint.

This distinction becomes especially consequential in the interpretation of
religious texts. Within Islamic exegetical traditions, understanding the
Qur’an has never been conceived as a purely linguistic operation. Rather,
interpretation unfolds within a living continuum of transmitted knowledge,
historical context, ethical accountability, and communal responsibility. The
replacement—or even the uncritical supplementation—of human
interpretation with algorithmic outputs therefore raises serious epistemic
and theological concerns. In the absence of sensitivity to interpretive
tradition, contextual depth, and normative responsibility, Al-assisted
interpretation risks semantic reduction, doctrinal distortion, and the erosion
of interpretive diversity.

Against this background, the present article argues that the algorithmic
interpretation of religious texts is epistemically limited and ethically
problematic because data bias functions as a non-reflexive form of pre-
understanding. Unlike human pre-understanding, algorithmic data lack
historical awareness, reflexivity, and responsibility. For this reason, digital
hermeneutics can be legitimate only if human interpretive agency, ethical
oversight, and established interpretive traditions remain epistemically
primary. Artificial intelligence, on this account, may serve as an auxiliary
analytical tool, but it cannot function as an autonomous interpreter of

meaning,.

Methodologically, this study adopts an analytical-explanatory approach
grounded in qualitative documentary analysis. Drawing on philosophical
hermeneutics, contemporary Al ethics, and Islamic exegetical sources, the
article seeks to integrate these discourses within a conceptually disciplined
framework rather than juxtaposing them. Philosophical hermeneutics
provides the theoretical lens for analyzing understanding and pre-
understanding; Islamic exegetical traditions offer a historically grounded
model of interpretive practice; and Al ethics establishes the normative
horizon for evaluating social and epistemic consequences.
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The article proceeds in four conceptual steps. First, it clarifies data bias
and critically examines claims of algorithmic objectivity. Second, it
distinguishes human pre-understanding from machine data through the
framework of philosophical hermeneutics. Third, it explains why this
distinction is especially critical in the interpretation of religious texts, with
particular attention to Islamic exegetical traditions. Finally, it addresses the
ethical and social implications of digital hermeneutics and proposes
normative conditions for responsible Al-assisted interpretation.

2. Research Method

This study is theoretical in scope and employs an analytical-explanatory
methodology grounded in qualitative documentary analysis. This
methodological choice is justified by the conceptual and normative nature of
the research questions, which address meaning, interpretation, and epistemic
responsibility rather than empirical measurement. Quantitative or
experimental approaches would be less suitable for engaging these issues, as
they presuppose measurable variables rather than interpretive frameworks.

Data were collected through library-based research and include
authoritative sources in artificial intelligence, algorithmic ethics, the
philosophy of understanding, hermeneutics, and Qur’anic studies, as well as
recent scholarship in data science and digital technologies. The research
corpus consists of books, academic articles from ISI- and Scopus-indexed
journals, as well as other peer-reviewed journals, relevant dissertations, and
classical works of Islamic exegesis. Sources were selected on the basis of their
scholarly authority, relevance to the research questions, and their recognized
standing within their respective disciplinary traditions.

In line with the objectives of the study, the following research questions
were formulated:

1. Towhat extent are the training datasets of artificial intelligence systems
objective, and how much cultural and linguistic bias do they reflect?

2. What epistemic, ethical, and social consequences arise from machine-
based interpretation of religious texts?
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3. How can the relationship between human understanding and
algorithmic processing be conceptualized within the framework of digital
hermeneutics?

4. What principles are necessary to prevent distortion or semantic
reduction in the digital interpretation of sacred texts?

Because the study does not rely on numerical data or quantitative testing,
statistical tools were not employed. Instead, analysis was conducted using
qualitative methods, including thematic analysis and comparative
examination of relevant theories. During the analytical phase, key concepts
were coded, categorized, and subsequently interpreted within the
frameworks of philosophical hermeneutics and the ethics of technology.
Interpretive claims were assessed on the basis of conceptual coherence,
consistency with established hermeneutical theories, and sustained
engagement with authoritative philosophical and exegetical sources. This
procedure is intended to reduce the risk of arbitrary or purely subjective
interpretation.

Alternative perspectives — particularly instrumentalist views that treat Al
as a neutral interpretive tool —are addressed through critical comparison
rather than exclusion, allowing their underlying assumptions to be examined
through the proposed hermeneutical framework. Methodologically, the
study distinguishes among three analytical registers: descriptive analysis,
interpretive-hermeneutical analysis, and normative evaluation. While the
first two levels aim to clarify conceptual and textual structures, the third
explicitly advances ethical and theological judgments. This distinction is
maintained throughout the article in order to avoid conflating analytical
description with normative prescription.

2.1. Data Analysis

To ensure methodological transparency and analytical rigor, data analysis in
this study was conducted through a structured three-level qualitative
framework. These levels are analytically distinct yet conceptually
interconnected, and each serves a specific argumentative function. The first
level is descriptive and aims to clarify key concepts and dominant positions
within the existing literature. The second level is explanatory, focusing on the
causal and structural relationships among data bias, algorithmic processes,
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and interpretive outcomes. The third level is interpretive and normative, in
which the findings are critically evaluated within the frameworks of
philosophical hermeneutics and Islamic exegetical traditions.

This stepwise analytical structure enables the study to proceed
systematically from description to explanation and, finally, to normative
evaluation, while clearly demarcating shifts in analytical register and
avoiding the conflation of empirical description with ethical or theological
judgment.

2.2. Descriptive Analysis

At the first level, the analysis remains strictly descriptive. The aim of this
stage is not to evaluate or judge, but to clarify the conceptual landscape
within which discussions of artificial intelligence and digital hermeneutics

/i

take place. Key concepts such as “data bias,” “algorithmic objectivity,”
“digital hermeneutics,” “machine interpretation,” and “interpretive
tradition” were extracted from the selected sources and systematically

categorized.

This level of analysis demonstrates how contemporary artificial
intelligence systems, particularly large language models, are trained on
datasets derived from news media, academic publications, digital platforms,
and human-curated resources. The descriptive findings indicate that these
datasets are shaped by linguistic dominance, cultural hierarchies, and
historically situated assumptions. At this stage, no normative claims are
made; rather, the analysis provides a conceptual and empirical foundation
for understanding how bias can emerge within data-driven systems.

2.3. Explanatory (Causal-Structural) Analysis

The second level of analysis moves beyond description and adopts an
explanatory orientation. At this stage, the study examines the causal and
structural relationships among training data, algorithmic design, and
interpretive outcomes. The central explanatory claim is that algorithmic
outputs are not neutral products of computation but are structurally
conditioned by the nature of their input data and the assumptions embedded
in their design.

The analysis demonstrates that when training datasets contain cultural,
linguistic, or ideological presuppositions, these presuppositions are
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systematically reproduced in algorithmic outputs. As a result, outputs that
appear objective or scientifically grounded may in fact reflect dominant
cultural perspectives or narrowed interpretive horizons. This causal dynamic
is particularly significant in the interpretation of religious texts, where
meaning is deeply dependent on historical context, semantic depth, and
interpretive plurality.

Moreover, the absence of lived experience, historical consciousness, and
critical reflexivity in artificial intelligence systems explains why such systems
can generate coherent text without achieving genuine understanding. This
explanatory level therefore accounts for how and why processes of semantic
reduction, interpretive simplification, and the marginalization of alternative
traditions arise in machine-based interpretation.

2.4. Interpretive and Normative Analysis

The third level of analysis explicitly moves into the interpretive and
normative domain. Building on the descriptive foundations and explanatory
relationships established in the previous stages, this level evaluates the
implications of machine-based interpretation within the frameworks of
philosophical hermeneutics and Islamic exegetical traditions.

From a hermeneutical perspective, the findings indicate that
interpretation is inseparable from historical situatedness, linguistic depth,
and participation in a living tradition. Philosophical hermeneutics
emphasizes that understanding arises through the interaction between text,
interpreter, and tradition, a process that cannot be replicated by algorithmic
systems lacking awareness and reflexivity.

Within the Islamic exegetical tradition—both Shi‘i and Sunni—
interpretation has always been grounded in methodological principles such
as attention to context, occasions of revelation, linguistic sciences, and
transmitted knowledge. Evaluated against these criteria, the replacement of
the human interpreter with an algorithm constitutes not merely a technical
limitation but an epistemic and ethical distortion. Accordingly, this level of
analysis advances the normative claim that artificial intelligence may
function as an auxiliary analytical tool, but cannot serve as an autonomous
interpreter of sacred texts without undermining interpretive plurality and
religious responsibility.
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3. Findings

The findings reported in this section summarize the results of the descriptive
and explanatory stages of the analysis and do not yet advance normative or
prescriptive claims, which are developed in subsequent interpretive
discussions. Based on an analysis of the sources and a comparative
examination of philosophical, religious, and technological perspectives, the
study yields the following findings:

Training data are not neutral. Data drawn primarily from dominant
cultures, major world languages, or Western digital resources introduce
implicit biases into artificial intelligence models. As a result, although
algorithmic outputs may appear neutral, they often reflect underlying
structures of cultural power.

Algorithms generate text, not genuineunderstanding. While language
models are capable of organizing data and producing coherent textual
output, they lack lived experience, intentionality, historical awareness, and
critical reflexivity. Their outputs therefore constitute linguistic production
rather than epistemic interpretation.

Risk of semantic reduction in religious texts. Because algorithms rely on
statistical pattern recognition, they tend to overlook deeper semantic layers,
historical context, occasions of revelation, and established interpretive
traditions. This can result in superficial or, at times, inaccurate interpretations
of Qur’anic verses and narrations.

Risk of monolithic interpretation. When models are trained on limited or
homogenized sources, the diversity of Shi‘i and Sunni exegetical traditions
may be obscured or erased, reducing religious understanding to a uniform
and mechanistic interpretation—an outcome that is epistemically and
socially problematic.

Social and cultural consequences. Data bias in machine-based
interpretation of sacred texts may lead to:

A) the reinforcement of dominant discourses;

B) the marginalization of local languages and indigenous cultures;

C) the reduction of religious meaning to statistical representation; and
D) the potential for ideological or propagandistic misuse.
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Key analytical finding. Digital hermeneutics can be legitimate and
effective only under specific conditions:

A) the extraction of data and the use of models are supervised by experts
in religious studies and ethics;

B) established interpretive traditions function as evaluative criteria; and

C) the role of the human interpreter as critical agent and overseer is
preserved.

The conceptual sections that follow are not independent thematic essays
but analytically grounded extensions of the multi-level framework employed
in this study. Each section elaborates a particular dimension of the findings
developed through the descriptive, explanatory, and interpretive stages of
analysis. In particular, discussions of ethical oversight, cultural bias,
multilinguality, and interpretive traditions emerge from the interpretive-
normative level, where the epistemic limits of algorithmic interpretation are
evaluated in dialogue with philosophical hermeneutics and Islamic theology.
This methodological continuity ensures that conceptual reflection remains
anchored in the study’s analytical structure rather than proceeding through
mere thematic accumulation.

3.1. Ethical and Social Dimensions in Digital Hermeneutics and Moral-
Cultural Challenges

This section develops the ethical and social implications of the interpretive
limitations identified in the preceding analysis, particularly those related to
data bias, claims of algorithmic objectivity, and the absence of genuine pre-
understanding in artificial intelligence systems. From a methodological
perspective, the discussion operates at the interpretive-normative level of the
study and should be read as an evaluative extension of the analytical
framework rather than as an independent ethical discourse.

Digital hermeneutics lies at the intersection of two fundamental domains:
information ethics, on the one hand, and the philosophy of human
understanding, on the other. In this study, philosophical hermeneutics
provides the analytical framework for understanding interpretation as a
historically situated and horizon-dependent process; Islamic interpretive
theology supplies the normative and semantic criteria governing the
interpretation of sacred texts; and contemporary Al ethics functions as the
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evaluative domain through which algorithmic practices are assessed. These
three discourses are not merely juxtaposed but methodologically integrated.
Philosophical hermeneutics clarifies how understanding occurs, Islamic
theology determines what counts as legitimate understanding in religious
contexts, and Al ethics specifies the conditions under which digital mediation
becomes ethically and epistemically acceptable.

This positioning prevents digital hermeneutics from being reduced to
technical questions of algorithmic efficiency. Instead, it prompts a deeper
reconsideration of the relationship between human beings and the digital
world, as well as the ways in which self-understanding is shaped. As Capurro
observes, “the digitalization of human life has affected every dimension of
human existence — from the body and individual autonomy to the experience
of time and space, emotional states, social structures, imagination, scientific
understanding, and even religious beliefs” (Capurro, 2010, p. 39).
Consequently, the ethics of digital hermeneutics emerges as a genuine
necessity in the contemporary era—one that extends beyond behavioral
norms in cyberspace to encompass ontological and meaning-constituting
questions.

With the widespread integration of code and algorithms into social life,
ethical questions have shifted to an unprecedented level. Whereas earlier
discussions of information ethics focused primarily on regulating conduct in
digital environments, current concerns penetrate the core of philosophical
inquiry into the nature of the human being and the world. Digital
hermeneutics reminds us that technology is not merely a neutral instrument
for understanding but forms part of the very horizon through which reality
is interpreted. Contemporary empirical research further illustrates this
dynamic by showing that global discourse on artificial intelligence is
structured by geopolitical competition and asymmetries of power. Dominant
technological actors disproportionately shape how Al is framed and
understood, while less powerful regions frequently articulate concerns of
dependency and exclusion. Such findings reinforce the claim that artificial
intelligence does not operate within a neutral communicative space but is
embedded within contested structures of global power (Salehi et al., 2025).
The pervasive presence of artificial intelligence in everyday life has blurred
the boundary between human agents and non-human actors, reshaping even
the lived experience of the body and the world (Capurro, 2010, p. 39). From
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a hermeneutical perspective, such transformations do not merely produce
social consequences; they actively redefine the horizon of self-understanding.

Within this framework, data bias becomes ethically significant precisely
because algorithms function as quasi-interpretive agents that mediate
meaning rather than simply process information. One of the most critical
ethical dimensions of digital hermeneutics concerns bias in training data.
Contrary to common assumptions, the datasets used to train algorithms are
neither neutral nor objective; they contain embedded values,
presuppositions, and cultural prejudices. These biases do not remain
confined to the statistical domain but are reproduced within the machine’s
interpretive processes (Youvan, 2024, p. 9). The decisive issue here is the
distinction between human pre-understanding and machine data. Human
pre-understanding emerges within contexts of awareness and critical
reflexivity and remains open to revision. Machine data, by contrast, lack self-
awareness and reflexive capacity. Consequently, when training data are
biased, artificial intelligence systems systematically reproduce those same
distortions (O'Neil, 2016, p. 181).

When algorithms trained on biased datasets are applied to Qur’anic
interpretation, these distortions acquire particular gravity. A human
interpreter approaches the text with a pre-understanding shaped by faith,
rational inquiry, and critical engagement — an orientation that can be refined
through interpretive dialogue. Machine presuppositions, however, are
inflexible and non-reflexive. If training sources privilege a single interpretive
orientation or a narrow cultural framework, the algorithm mechanically
reproduces that orientation. This dynamic risks producing a
“monologization” of Qur’anic understanding in digital spaces and threatens
the diversity of Islamic interpretive traditions.

For this reason, a fundamental condition for preventing distortion or
semantic reduction in digital hermeneutics is scholarly and religious
oversight of training datasets, together with the inclusion of diverse
interpretive sources in algorithmic development. Methodologically, this
claim arises from qualitative analysis of philosophical hermeneutics and
Islamic exegetical traditions rather than empirical testing. At this stage,
ethical and theological references are introduced not as independent
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normative assertions but as interpretive frameworks that illuminate the
implications of biased data practices.

The Qur’anic and hadith references cited here function as hermeneutic
analogies that demonstrate how distortion and interpretive responsibility
have historically been conceptualized within Islamic thought. The Qur’an
states: “And indeed, among them is a group who distort their tongues with
the Book so that you may think it is from the Book, while it is not from the
Book...” (Al ‘Imran 3:78). This verse describes deliberate manipulation of
revealed meaning. In the digital context, biased training data can produce an
analogous form of distortion, albeit through mechanical rather than
intentional means.

Similarly, the Prophet Muhammad (peace be upon him) warned:
“Whoever interprets the Qur’an according to his own opinion, let him
prepare for himself a seat in the Fire” (Fayd Kashani, 1364/1985, vol. 1, p. 35).
This hadith condemns interpretation grounded in unfounded
presuppositions. When algorithms rely on narrow datasets and lack reflexive
capacity, the resulting outputs resemble a form of “machine-based
interpretation by opinion.”

Ethical responsibility therefore rests decisively with human agents,
particularly developers and scholars. They must address bias not only at a
technical level but also through culturally and socially informed decisions
about data selection, model design, and output governance. Neglecting these
dimensions carries serious ethical risks, as algorithmic outputs increasingly
inform social, legal, and religious decision-making and may reinforce
structural discrimination (O'Neil, 2016, p. 183).

The Qur’an warns against textual fabrication: “So woe to those who write
the Book with their own hands and then say, ‘This is from God’...” (al-
Baqarah 2:79). In digital hermeneutics, a parallel danger arises when
algorithms generate distorted meanings that may be mistaken for
authoritative interpretation. Imam ‘Ali (peace be upon him) similarly
observed: “This Qur’an is nothing but writing inscribed between two covers;
it does not speak with a tongue, and it must have an interpreter” (Nahj al-
Balagha, Sermon 125). Without a knowledgeable and just interpreter,
mechanical processing risks superficiality.
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Artificial intelligence also produces wide-ranging social and cultural
effects. Among the most serious is the erosion of privacy: large-scale data
extraction enables pervasive surveillance and behavioral profiling (Bostrom,
2014, p. 60). In addition, Al-driven automation may contribute to job
displacement, the deepening social inequality, and the concentration of
informational power within a limited set of institutions (Brynjolfsson &
McAfee, 2014, p. 143). These developments demonstrate that Al is not merely
a technical tool but a transformative force reshaping social structures.

From a cultural perspective, algorithmic systems risk identity
homogenization and the marginalization of local cultures. Because dominant
datasets disproportionately reflect hegemonic languages and perspectives,
minority narratives and indigenous traditions often receive limited
representation. Over time, this process can erode cultural diversity and
weaken lived communal experience (Floridi, 2014, p. 263). Digital
hermeneutics therefore entails not only technical evaluation but also cultural
critique.

In the religious domain, the central concern remains how algorithms
interact with sacred texts. Although Al can assist in organizing sources and
facilitating access, it cannot grasp semantic depth, historical context, or the
subtlety of religious language. As a result, it may generate superficial or
erroneous interpretations that affect religious belief and practice (Capurro,
2010, p. 39). The Qur’an states: “We sent no messenger except [speaking] in
the language of his people, so that he might clarify [the message] for them”
(Qur'an 14:4). Neglecting linguistic and cultural specificity in digital
mediation leads to distortion and loss of meaning.

Ibn ‘Arabi emphasizes that authentic knowledge arises from lived
experience and spiritual unveiling, not abstract pattern recognition.
Algorithms, by contrast, operate primarily on statistical correlations. This
contrast underscores why artificial intelligence can never replace the human
interpreter in the domain of religious understanding.

A final issue concerns interpretive agency itself. In machine-assisted
interpretation, who bears responsibility for meaning? From a hermeneutical
perspective, meaning cannot emerge without a historically situated, self-
aware subject (Capurro, 2010, p. 38). Algorithmic outputs must therefore be
treated not as interpretation in the full hermeneutic sense, but as preliminary

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 213-242 225



Al and digital hermeneutics

materials whose evaluation and responsibility remain fundamentally human
(Floyd et al., 1992, p. 289). The Qur’an cautions: “Do not pursue that of which
you have no knowledge” (Qur’an 17:36), a principle that applies directly to
uncritical reliance on machine-generated outputs.

3.2. Cultural Bias and Multilingual Challenges in Machine Interpretation of Texts

This section develops the central argument of the paper by showing how
cultural bias and multilingual limitations concretely expose the non-
hermeneutic character of machine interpretation.

One of the fundamental challenges within digital hermeneutics is the issue
of cultural bias and the limitations posed by multilinguality in artificial
intelligence systems. Machine interpretation, developed primarily to meet
the growing need for rapid cross-lingual communication, confronts not
merely technical issues but profound contextual constraints as well. Every
text derives its meaning within a specific cultural, historical, and social
framework; therefore, without an understanding of this context, the
likelihood of misinterpretation becomes significant.

This challenge is especially pronounced in the Arabic language. Issues
such as orthographic ambiguity, lexical ambiguity, and the role of i‘rab
(grammatical vowel markings), combined with deep cultural and semantic
divergences, indicate that translation is not merely a linguistic conversion but
an act of interpretation shaped by traditions, belief systems, and cultural
meaning structures. For example, an expression that functions as a polite
ta‘arof (ritual politeness) in Persian may be interpreted as a direct invitation
in English; similarly, proverbs and metaphors familiar within one culture
may be understood entirely differently in another.

As Nadhari (2014, p. 29) notes: “Machine translation, when approached in
absolute terms, faces unique challenges in Arabic that many other languages
do not possess such as orthographic ambiguity, lexical ambiguity, and the
problem of i‘rab. Thus, machine translation from a language like Arabic into
Persian may be among the most difficult stages in the development of a truly
global translation system.”

Accordingly, any absolutist reliance on machine translation without
attention to the cultural and historical layers embedded in a text can lead to
incomplete or even misleading interpretations. Identifying these contextual
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layers and understanding their role in textual meaning is one of the essential
requirements of digital hermeneutics and a prerequisite for accurate
translation analysis.

These examples are not presented as isolated technical shortcomings, but
as manifestations of a deeper hermeneutic limitation rooted in the absence of
historically and culturally situated understanding.

Recent studies have shown that many existing language models are
trained predominantly on data derived from specific languages and
cultures—particularly English and Western sources. This leads to an
epistemic marginalization of low-resource languages and non-dominant
cultural traditions in processes of computational interpretation and natural
language processing (Eder, 2016, p. 460). As a result, algorithms often resort
to oversimplification or semantic distortion when encountering texts rooted
in other linguistic and cultural contexts.

A clear example can be seen in research on Indonesian religious texts.
Findings indicate that general-purpose models such as Sentence Transformer
perform poorly in representing the Indonesian language, prompting the
development of localized models like IndoBERT for more accurate
processing (Lima et al., 2025, p. 14). This experience demonstrates that
without culturally grounded and linguistically localized models, the transfer
of linguistic and cultural biases into digital interpretation processes becomes
unavoidable.

Moreover, the use of sacred texts such as the Bible and the Qur’an as
bilingual corpora for training machine-translation systems has become a
common strategy in cross-linguistic studies. Yet this approach faces
significant challenges: machine translation of sacred texts frequently results
in excessive simplification, inappropriate lexical choices, and the omission of
deeper semantic layers (Lima et al., 2025, pp. 9-10). Such tendencies risk
marginalizing the cultural and historical depth of these texts and may yield
superficial or distorted representations of their meaning.

The intercultural dimensions of this problem are equally significant. In
multilingual contexts, cultural differences and linguistic presuppositions can
lead to divergent interpretations of the same text. For instance, a question
regarding a specific Qur’anic verse posed in English may yield a response
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different from the same question asked in Arabic or Persian, because the
models are influenced not only by linguistic data but also by the hidden
cultural assumptions embedded within those data. This demonstrates that
machine interpretation is consistently accompanied by a layer of cross-
cultural bias and cannot be detached from its cultural-linguistic contexts.

From a philosophical and hermeneutical perspective, the limitations of
artificial intelligence in reproducing human and cultural identity have been
repeatedly emphasized. As Wang, a philosopher of logic and information,
and Floridi argue, although digital technologies can serve as powerful tools
for expanding understanding, they are incapable—at the existential and
cultural level —of replacing the historically situated and lived horizons of
human beings. This means that machine translation and interpretation of
texts, especially sacred texts, will always remain incomplete and limited in
the absence of human interpreters and an appropriate cultural contexts
(Wang, 2021, p. 43; Floridi et al., 2018, p. 129).

At this point, the discussion moves from descriptive analysis of
multilingual bias to a hermeneutic reflection on meaning, responsibility, and
linguistic justice, drawing on Islamic thought as an interpretive framework
rather than as an external normative authority.

From an Islamic perspective, this situation can be reconsidered in light of
the Qur’anic verse: “We sent no messenger except in the language of his
people” (Ibrahim 14:4). Divine revelation has always been delivered within a
specific linguistic and cultural framework so that effective communication
with its audience may be achieved. If artificial intelligence systems attempt
to translate and interpret sacred texts without taking these frameworks into
account, essential dimensions of the original meaning of revelation as well as
its cultural and historical context will inevitably be lost. Accordingly, the
issue of cultural bias and multilinguality is not merely a technical challenge;
rather, it is a hermeneutical and existential problem intrinsically linked to
linguistic justice, the preservation of interpretive traditions, and epistemic
responsibility toward sacred texts.

Alongside international research on machine translation, a number of
Iranian studies have also addressed the challenges of this domain. For
instance, the book An Introduction to Machine Translation by Tayebeh
Mousavi Miyangah (2007) discusses the structural, lexical, and cultural
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difficulties inherent in this type of translation. Such works demonstrate that
the problem is not simply technical or linguistic, but is deeply intertwined
with layers of cultural bias and the complexities of multilingual processing.

3.3. Analytical Note: Ignoring Shi‘i and Sunni Interpretive Traditions

This section advances the central argument of the paper by demonstrating
that the limitations of artificial intelligence in religious interpretation become
fully visible only when viewed against the background of established Shi ‘i
and Sunni exegetical traditions.

Here we can see one of the fundamental risks of digital hermeneutics in
the interpretation of religious texts: the neglect of the Shi‘i and Sunni
exegetical traditions. Throughout Islamic history, the understanding of the
Qur’an has never occurred outside the framework of tradition; rather, it has
always unfolded within a living, dynamic, and historical continuum that,
over centuries, has encompassed diverse layers of exegetical
methodologies — from transmitted and linguistic commentaries to rational,
philosophical, and mystical interpretations.

In fact, tradition (al-turath) may be viewed as a living fabric within which
human experience breathes and acquires meaning. We are never detached
from tradition; rather, we grow within it, and the horizons of our
understanding — whether consciously or unconsciously —are woven from its
very texture (Bashir et al., 2022, p. 28). Ignoring this background is effectively
equivalent to severing religious understanding from its historical, epistemic,
and cultural roots.

Al algorithms operate on the basis of the statistical co-occurrence of words
and lack the capacity to apprehend the historical, social, and traditional
contexts of texts. Exclusive reliance on artificial intelligence for interpreting
scriptures without attending to these limitations can therefore lead to
superficial, incomplete, or even erroneous readings (Rostam & Hassain
Malim, 2021, p. 658). This warning indicates that replacing the exegetical
tradition with machine-generated interpretation risks reducing sacred
meanings to the most surface-level linguistic associations.

At this stage of the analysis, Qur’anic and hadith references are employed
not as independent theological proofs, but as hermeneutic illustrations that
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clarify how depth, context, and tradition have been historically understood
as conditions of meaning within Islam.

God Almighty declares in the Qur’an: “Do they not reflect (tadabbur)
upon the Qur’an...?” (al-Nisa’ 4:82). Tadabbur entails moving beyond the
surface of words to reach the depth of meaning within its historical, ethical,
and divine horizons. If Qur’anic understanding is reduced merely to lexical
surfaces and statistical patterns—as algorithmic models tend to do—the
verses are diminished to mere adjacent sentences, whereas the Qur’an’s
intention is to lead the human being toward insight (basira) and guidance.

The Prophet Muhammad (peace be upon him) stated: “Indeed, the Qur’an
has an outward aspect and an inward aspect” (al-"Ayyashi, 1395, vol. 1, p.
11). This narration indicates that understanding the Qur’an cannot be
achieved merely through the outward wording; rather, it requires grasping
its inner dimensions, the context of revelation, exegetical traditions, and
divine guidance. If machine-based interpretation remains confined to the
surface level of words, the spiritual and sacred inner meanings of the Qur’an
are inevitably overlooked, resulting to misinterpretation. Thus, just as
Qur’anic verses and hadiths emphasize contemplation (tadabbur), depth,
and the multilayered nature of Qur’anic meanings, reliance solely on artificial
intelligence without grounding in the exegetical tradition reduces sacred
meaning to mere linguistic associations.

From a Shi‘i perspective, the primary foundation for understanding the
Qur’an is “interpreting the Qur'an by the Qur'an” and referring to the
teachings of the Infallible Imams (peace be upon them). “Allamah Tabataba’i
explicitly states in the introduction to al-Mizan that “relying on familiarity
and habit when attempting to understand the meanings of the verses distorts
their purposes and disrupts the process of comprehension” (Tabataba’i, 1374,
vol. 1, p. 18). Any interpretation that departs from this methodological
framework is vulnerable to deviation.

Similarly, Ayatollah Jawadi Amuli, in Tafsir al-Tasnim, emphasizes that
“understanding the Noble Qur’an at the level of tafsir (interpretation) rather
than ta’wil (esoteric exegesis) and comprehending the apparent meanings of
its words is accessible to all, and not exclusively reserved for the Infallibles;
indeed, they encouraged and urged people to engage in such understanding”
(Jawadi Amuli, 1395, vol. 1, p. 91). These foundational principles demonstrate
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that understanding the divine text is not merely the product of linguistic
processing; rather, it requires participation in the prophetic tradition and the
lived religious world (zist-jahan) in which revelation becomes meaningful.

In the Sunni exegetical tradition as well, particular emphasis is placed on
asbab al-nuztl (occasions of revelation), the reports of the Companions, and
the linguistic sciences. Exegetes such as al-Tabari, in his Tafsir al-Tabari, and
Fakhr al-Din al-Razi!, in his Tafsir al-Kabir (also known as Mafatih al-Ghayb),
regard the understanding of the Qur’an as inseparable from its linguistic and
historical contexts.

In the article “Asbab al-Nuzal in Tafsir al-Tabari,” it is noted that al-
Tabari, in explaining Sarat al-Ikhlas, cites the following account regarding
the occasion of revelation:

“Ahmad ibn Mani‘ al-Marwazi and Mahmiud ibn Khudash al-Talagani
narrated from Abua Sa‘id al-San‘ani, from Abu Ja far al-Razi, from Rabi‘ ibn
Abi al-‘Aliyah, from Ubayy ibn Ka ‘b, who said:

The polytheists said to the Prophet: ‘Describe to us the lineage of your
Lord! Then Sturat al-Ikhlas was revealed” (MuisaviZ, 1995, p. 9).

This report clearly specifies the occasion of revelation (the polytheists’
question), cites the transmission of the Companions through Ubayy ibn Ka'b,
and demonstrates how linguistic expression (“describe the lineage of your
Lord”) shapes the interpretation of the verse.

Likewise, Fakhr al-Din al-Razi, in Mafatih al-Ghayb, presents two major
views regarding the verse of walaya (Q 5:55-56):

1. First view: The verse refers to all believers, supported by several
transmitted reports from the Companions and Successors.

2. Second view: The verse refers to a particular individual, namely "Ali
ibn Abi Talib, and al-Razi cites narrations from the Companions to establish
that the verse was revealed concerning him.

1 Fakhr Razi
2 Mousavi
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Furthermore, al-Razi pays careful attention to the linguistic dimension of
the phrase “wa-hum raki‘an”, examining its semantic usage (Fakhr al-Razi,
2000, vol. 12, p. 385).

Thus, ignoring these historical, linguistic, and transmitted contexts and
relying solely on algorithmic or machine-generated outputs amounts to
severing the Qur’anic text from its living, historically grounded exegetical
horizon.

Rather than treating philosophical hermeneutics and Islamic theology as
parallel discourses, this comparison is intended to show how both articulate
a structurally similar account of understanding grounded in tradition, pre-
understanding, and historical situatedness. In Gadamer’s hermeneutical
theory, understanding always occurs within the framework of the
“hermeneutic circle” —that is, the continuous interaction between “the whole
and the part,” and between “the text and the interpreter’s pre-judgments”
(Gadamer, 2004, pp. 283-284). Understanding is impossible without
tradition, because tradition constitutes the very horizon that enables the
interpreter to pose questions and receive meaning. Gadamer states that “no
interpretation is ever final; every interpretation is provisional and subject to
turther revision with the emergence of new contexts, questions, and insights”
(Bashir et al., 2022, p. 28).

If this principle is applied to the interpretation of the Qur’an, it may be
said that the Islamic interpretive tradition—both in its Shi‘i and Sunni
dimensions—is itself the embodiment of this hermeneutic circle. Over
centuries, Muslim exegetes, through a dynamic interplay between the sacred
text and their religious and cultural pre-understandings, have extracted a
plurality of interconnected meanings. Thus, eliminating tradition effectively
means breaking the hermeneutic circle and severing the historical chain of
understanding.

The crucial point here is that what Gadamer formulates philosophically
has, within the Islamic tradition, been realized through principles such as
“interpreting the Qur’an through the Qur’an itself” and the necessity of
returning to the teachings of the Infallible Imams (a). In other words, just as
Gadamer emphasizes that no understanding is possible outside tradition,
‘Allamah Tabataba'i likewise insists that “the Prophet and the Imams of the
Ahl al-Bayt according to the interpretive reports transmitted from them
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followed the method of interpreting the Qur’an by the Qur’an” (Tabataba’i,
1374, vol. 1, p. 19). Hence, understanding the Qur’an without maintaining a
living connection to the revelatory tradition and the Ahl al-Bayt (a) is
impossible.

Imam “Ali (a) likewise states in Nahj al-Balagha: “The Qur’an is such that
one part of it interprets another part, and some of it bears witness to the rest”
(Imam ‘Ali (a), Sermon 133, p. 226).

Imam Khomeini also affirms: “The knowledge of intellect and ignorance
and their armies belongs to the divine, esoteric sciences, and true inner
cognitions. Complete and comprehensive knowledge of their aspects,
degrees, realities, and secrets is not attainable except for those endowed with
wilayah and certitude, the elect among the people of gnosis and faith —those
who, by the light of knowledge and the path of spiritual wayfaring, have
passed beyond the veil of human limitation, pierced through the barriers of
the worlds of mulk and malakut, reached the origins of existence and the
sources of the unseen and witnessed realms, and have apprehended the
unseen through presential vision. This occurs only for the perfected ones”
(Khomeini, 2003, p. 58).

This comparison between philosophical hermeneutics and the Islamic
tradition reveals that both emphasize the foundational role of tradition in the
process of understanding. Yet their point of departure differs: while Gadamer
conceives tradition as a historical and linguistic horizon, the Islamic tradition
includes—beyond history and language—the sacred and revelatory
dimension as well. Neglecting this tradition in machine-generated
interpretation is, in fact, a neglect of the very hermeneutical circle that makes
all understanding possible.

Furthermore, ignoring the classical exegetical traditions is not merely a
theoretical danger; it carries practical and religious consequences. Machine-
generated outputs may produce interpretations that conflict with theological
principles or legal doctrines, potentially leading to deviation in matters of
belief and practice. As the Qur’an warns: “And do not pursue that of which
you have no knowledge” (al-Israd’, 17:36). This verse may be regarded as an
ethical principle for engaging with machine-generated interpretations: any
result lacking traditional and epistemic grounding should not be accepted
uncritically.
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Within this framework, the ethical responsibility of the human researcher
becomes even more pronounced. The researcher is obligated not only to
recognize the capacities of technology but also to remain fully aware of its
limitations. Machine-based interpretation cannot replace human
responsibility in the process of understanding, for meaning is realized only
within the context of tradition and historical consciousness (Bashir et al.,
2022, p. 28).

From the preceding hermeneutic and methodological analysis, it becomes
clear that digital hermeneutics can be applied to religious texts only when the
interpretive traditions of both Shi‘a and Sunni Islam remain preserved.
Otherwise, the dangers of reductionism, superficiality, and even religious
deviation become severe. The Islamic interpretive traditions are not obstacles
to technological innovation; rather, they constitute the very conditions for the
possibility of any authentic understanding. Thus, any application of artificial
intelligence to Qur’anic interpretation must be situated in relation to these
traditions and regarded as a supplementary tool, not a substitute for human
exegesis.

3.4. The Problem of Objectivity and Algorithmic Bias in AI Hermeneutics

This section develops the paper’s central argument by examining how claims
of algorithmic objectivity collapse once bias and pre-understanding are
analyzed from a hermeneutic perspective.

In recent years, artificial intelligence has increasingly entered the
humanities and social sciences, offering new capabilities for big data analysis,
natural language processing, and the prediction of collective behaviors. Yet
alongside these achievements, the issue of objectivity and algorithmic bias
has emerged as one of the most complex and pressing challenges in artificial
intelligence and data science, drawing growing attention from scholars and
society alike.

Algorithms, which are expected to automate decision-making processes
and data analysis without direct human intervention, can in practice become
biased due to the nature of their input data, the design choices of
programmers, or the underlying assumptions embedded within them.
Recent critical analyses of Al-driven decision systems likewise highlight
persistent concerns regarding opacity, embedded bias, and inadequate
oversight, even in domains where predictive performance appears
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technically successful. Such findings underscore the necessity of
explainability and sustained human supervision, thereby further
complicating claims of algorithmic objectivity (Salehi et al., 2026). These
biases —especially when applied to religious and philosophical texts —may
generate outputs and decisions that are not neutral, but rather partial and
inequitable. Such outcomes carry serious social, ethical, and legal
consequences.

“Natural Language Processing (NLP) has enabled the analysis,
translation, and extraction of concepts from historical, philosophical, and
literary texts, offering a more precise understanding of scientific and cultural
sources. In the fields of psychology and sociology, artificial intelligence
contributes to a deeper examination of human behavior by conducting
sentiment analysis and predicting social changes. Nevertheless, challenges
such as algorithmic bias, the inability to grasp deeply embedded human
concepts, and the inherent complexity of data interpretation continue to pose
significant obstacles to its development” (Saghiri, 2024).

This situation indicates that employing artificial intelligence without
attention to its cultural contexts and interpretive limitations may lead to the
reproduction or even intensification of existing biases.

This discussion of cognitive simulation clarifies the limits of modeling
human understanding and to distinguish technical replication from
hermeneutic comprehension. Within this landscape, there has emerged an
interdisciplinary research domain known as cognitive simulation, whose aim
is to model and replicate human or natural intelligence in order to achieve a
better understanding of human cognitive capabilities. Although this field
benefits from software engineering techniques and artificial intelligence, it
goes beyond purely computational processes and includes efforts to
reproduce intelligence through biological methods as well —an approach
commonly known as wet artificial intelligence.

Despite the advancements in cognitive simulation, it remains unclear
whether genuine artificial intelligence endowed with consciousness and
mental states can ever be created. Simulation does not recreate intelligence
itself, just as flying in a simulator is not equivalent to actual flight
(Rosengriin, 2023, p. 5).
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Floridi rightly emphasizes that contemporary artificial intelligence,
although successful in data processing and performing narrow tasks, is still
incapable of reproducing human cognitive intelligence —that is, contextual
understanding, conceptual grasp, mental flexibility, and intentionality, all of
which are inherent to human cognition (Floridi, 2014, p. 282). This means that
Al systems, even when they generate precise or creative outputs, still lack
lived experience, intentionality, and self-awareness. In other words, current
Al tools may outperform humans in certain tasks, but such performance must
not be mistaken for genuine understanding.

In this context, Hooke (2023, pp. 147-148) underscores that the
fundamental difference between human intelligence and artificial
intelligence lies in the human capacity to understand context and to adapt to
complex and non-deterministic situations. Humans can disregard noise and
irrelevant data, reconstruct missing elements using background knowledge,
and interpret information within meaningful frameworks. By contrast,
artificial intelligence is constrained by predefined algorithms and lacks the
ability to respond flexibly on the basis of contextual awareness. This
limitation becomes particularly pronounced when analyzing religious and
philosophical texts that contain intricate semantic layers and contextual
depth.

From a hermeneutical perspective, as Douglas (1916-2020) explains, the
input data of algorithms can function as a form of pre-understanding
(Vorverstdandnis). Just as a human reader approaches a text with prior beliefs,
experiences, and interpretive horizons, AI models also make decisions based
on their training data. If this data contains social or cultural biases, the
model’s output will inevitably reproduce them. Yet, the fundamental
difference lies in the fact that AI data lacks lived experience and
intentionality, and the so-called “internal dialogue” occurring within Al
models is nothing more than a mathematical computation —not a genuine
human act of interpretation (Youvan, 2024, p. 11). In essence, algorithms
operate solely on formal rules and surface-level propositions; they are
incapable of apprehending the deeper spiritual concepts, contextual
meanings of religious rulings, or the author’s intention and purpose. That is,
Al may process superficial linguistic patterns, but it cannot grasp the
underlying semantic layers embedded within them.
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The following reference to Islamic exegetical thought is not introduced as
a parallel discourse, but as an internal test case through which the
hermeneutic limits of algorithmic interpretation become concretely visible.

This insight resonates with the reflections of ‘Allameh Tabataba’i, who
emphasizes that true understanding is a synthesis of contextual knowledge,
lived experience, and philosophical insight —elements that algorithms are
fundamentally incapable of reproducing. Tabataba'i notes, regarding the
verse “So fear God as much as you are able” (Q 26:126), that “every
individual, according to his distinct level of comprehension, understands the
verse differently; each person applies it in accordance with the degree of piety
that is possible for him” (Tabataba’i, 1374, vol. 3, p. 570). This demonstrates
that the understanding of religious texts requires an interaction between
meaning and the human lifeworld, as well as familiarity with historical and
spiritual conditions.

Consequently, this limitation explains why algorithmic outputs must be
treated as interpretive inputs rather than conclusions, thereby grounding the
ethical responsibility of the human interpreter. They must be treated as
supplementary, conditional tools whose outputs require continuous critique
and assessment by human interpreters.

In fact, artificial intelligence algorithms operate on the basis of predefined
rules and mathematical logic, whereas human emotions, implicit meanings,
and cultural domains are often ambiguous, contradictory, and fluid.
Understanding and interpreting such concepts requires flexibility,
interpretive capacity, and contextual knowledge — capabilities that current Al
systems fundamentally lack (Picca, 2024, p. 15).

Al models frequently inherit biases from their training data, which can
lead to problematic outcomes, unjust decisions, or inaccurate representations
of information. From a hermeneutical perspective, these biases represent
underlying assumptions that must be continually assessed and critically
examined. As Douglas explicitly states, training data function as
foundational knowledge, and any deficiency or bias embedded within them
shapes the model’s interpretive processes (Youvan, 2024, p. 9).

However, the fundamental differences between machine data and human
pre-understanding (Vorverstindnis) must be taken into account. Unlike
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human preconceptions, training data lack awareness, critique, or contextual
grounding; they merely serve as inputs to algorithmic procedures. The
responsibility for critically evaluating these data rests entirely on human
developers, while the models themselves operate solely on the basis of
algorithms and the data fed into them.

Hooke demonstrates that certain Al systems, in dynamic environments,
have been able to acquire a limited form of “practical knowledge,” which
resembles Herbert Dreyfus’s (1929-2017) phenomenological prerequisite for
skilled coping. This practical knowledge involves situational awareness,
distinguishing between possibilities, and responding flexibly. Nevertheless,
Al still lacks personal identity, emotional intelligence, and embodied
experience, qualities that are essential in complex human activities (Hooke,
2023, p. 151). Hooke’s analysis shows that although some Al systems exhibit
a surface-level form of “practical knowledge” analogous to Dreyfus’s
conditions for skilled coping, this capacity remains a technical simulation
rather than an authentic realization. The absence of embodiment, personal
identity, and affect creates a qualitative gap between human skill and
algorithmic performance—a gap that highlights the boundary between
technological advancement and the existential horizons of human agency.

From a hermeneutical perspective, training data can function as a form of
“pre-understanding.” Just as human interpretation is shaped by prior
experiences, beliefs, and cultural background, AI models make decisions
based on learned statistical patterns. If the data contain social, cultural, or
economic biases, these assumptions will be reproduced in the model’s
outputs (Youvan, 2024, p. 21). However, equating training data with human
pre-understanding is ultimately an exaggeration, since models lack lived
experience, intentionality, and rich cultural presuppositions. Their learning
processes are grounded solely in statistical relations between inputs, without
the depth that characterizes human interpretive engagement.

Artificial intelligence is fundamentally limited in its engagement with the
complexities and indeterminacies of the real world. Some approaches in
computer science assume that human intelligence can be reduced to formal
rules and finite datasets, whereas human experience encompasses a
lifeworld, contextuality, and practical knowledge that cannot be precisely
modeled (Hooke, 2023, p. 148).
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Floridi and colleagues emphasize that the metaphorical use of everyday
concepts to describe Al —such as the term “intelligent” —must be employed
with caution. In scientific discourse, metaphors often provide meaning for
emerging technical concepts, yet scholars must avoid the misunderstandings
that such metaphors may generate (Floridi et al., 2018, p. 284).

The question of the validity and objectivity of machine-generated
interpretations —especially regarding religious and philosophical texts—
draws us into the core of the interaction between human beings, language,
and technology. Although Al systems are capable of processing vast
quantities of data, their interpretations and analyses merely reflect the
choices, design parameters, and training imposed by human developers,
rather than being the product of lived experience or intentional cognition.

In summary, on the basis of the preceding hermeneutic analysis of objectivity,
bias, and pre-understanding, textual interpretation is inherently historical,
contextual, and dependent on horizons of meaning —horizons that algorithms
are not currently capable of fully reproducing (Noble, 2018, p. 317).

4. Conclusion

The following conclusions synthesize the results of three-level qualitative
framework employed in this study, integrating descriptive, explanatory, and
normative insights developed through philosophical hermeneutics and
Islamic exegetical analysis.

1. The findings of this study demonstrate that digital hermeneutics, in an
era dominated by algorithms and large-scale data, is not merely a
technological approach but a profoundly philosophical, ethical, and social
concern. The interaction between data, algorithms, and human interpretation
reveals that the understanding of texts, especially religious and philosophical
texts, cannot be adequately reduced to statistical processing.

2. From an epistemological perspective, it became evident that although
algorithms are capable of generating text and reproducing linguistic patterns,
they lack historical horizons, lifeworld experience, and human pre-
understandings. Consequently, even when machine-generated outputs
appear linguistically coherent, they remain insufficient with respect to
genuine understanding.
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3. One of the most significant contributions of this research is its
illumination of the decisive role of data bias in shaping algorithmic results.
Training datasets carry embedded values, assumptions, and cultural
structures; accordingly, algorithmic outputs are not neutral but often mirror
dominant cultures and power structures.

4. This situation underscores the necessity of attending to algorithmic ethics.
Without ethical oversight and regulatory mechanisms, algorithms may
become instruments for reproducing discrimination, inequality, and semantic
distortion. Thus, the design of transparent, responsible, and accountable
systems is not merely optional but constitutes a socio-epistemic necessity.

5. From a social perspective, the reproduction of bias at the algorithmic
level can lead to serious consequences, including the restriction of cultural
diversity, threats to privacy, and the erosion of social justice. Particularly in
the domain of religious interpretation, such bias may silence diverse voices
and impose an unintended homogenization of understanding.

6. The present analysis underscores the need to preserve and strengthen
human agency within the interpretive process. The human interpreter is not
merely a passive user of Al systems but must act as an active supervisor and
critic—one who shapes the horizons of meaning and evaluates machine-
generated outputs in light of interpretive traditions and lived human experience.

7. Accordingly, three key strategies can be proposed for addressing these
challenges: first, ensuring algorithmic transparency and explainability;
second, establishing ethical and religious oversight to prevent semantic
distortion; and third, preserving and reinforcing interpretive traditions as the
ultimate reference against machine-generated data. Together, these strategies
can foster a balanced synthesis between technological innovation and human
responsibility.

8. Ultimately, the study concludes that digital hermeneutics can become a
constructive approach only when a dynamic equilibrium is established
between the capabilities of artificial intelligence and the philosophical-ethical
requirements of interpretation. Such an approach not only mitigates the risks
of bias and distortion but can also contribute to epistemic enrichment, social
justice, and cultural sustainability.
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Zusammenfassung;

Kinstliche Intelligenz (KI) wird zunehmend als zentrales Werkzeug zur Neudefinition
von digitalem Branding und Kundenbindung eingesetzt. Sie umfasst Techniken und
Methoden, mit denen Unternehmen Markenwert schaffen, die Effektivitit von
Kundeninteraktionen erhthen und Marketingstrategien verbessern. Die Analyse von
Experteninterviews zeigt, dass KI-Anwendungen — durch Datenanalyse, fortgeschrittene
Algorithmen, Modellierung und andere Techniken—erhebliche Verdnderungen in
digitalen Branding-Prozessen bewirken und gleichzeitig spezifische Chancen und
Herausforderungen bieten. Diese Studie konzentriert sich darauf, KI-Techniken,
iiberzeugende Effekte, Transformationen und Herausforderungen im Zusammenhang
mit der Implementierung von KI im digitalen Marketing und der Kundenbindung zu
identifizieren. Zur Beantwortung der Forschungsfragen wurde ein qualitativer,
feldbasierter Ansatz verwendet. Siebzehn Experten im Bereich KI und digitales Branding
wurden gezielt ausgewéhlt und mittels halbstrukturierter Interviews untersucht, wobei
Expertise, Berufserfahrung und praktische Vertrautheit mit KI-Anwendungen im
digitalen Branding beriicksichtigt wurden. Die Interviews untersuchten die Erfahrungen,
Wahrnehmungen und Einsichten der Experten beziiglich der Rolle und Funktionen von
KI in Branding-Prozessen. Die Daten wurden mittels thematischer Analyse ausgewertet.
Zunidchst wurden Codes aus den Interviewtranskripten extrahiert, anschlieBend
kategorisiert und zusammengefithrt, um Unterthemen und schlieflich die
Hauptforschungsthemen zu identifizieren. Die Ergebnisse zeigen, dass die wichtigsten
KI-Techniken im digitalen Branding skalierbare Rechenalgorithmen, maschinelles Lernen,
Reinforcement-Learning-Algorithmen, Suchalgorithmen, operative Automatisierung,
Empfehlungsalgorithmen, Dateninterpretation und -verarbeitung, Mensch-Computer-
Interaktionsalgorithmen und Kl-basierte Plattformen umfassen. Hinsichtlich der KI-
getriebenen Transformationen wurden Themen wie dynamisches digitales Marketing,
Verdnderungen in Vertriebskanilen, personalisierte Markenkommunikation, dynamische
Preisgestaltung, adaptive Geschiftsstrategien, verbesserte Cybersicherheit, Entwicklung
interner und externer Datenbanken, verbesserte Kundenerfahrung, gestarkte
Markenpositionierung, Entwicklung organisatorischer Prozesse und Systeme, erhchte
Entscheidungsqualitidt, Globalisierung der Marke, Bildung digitaler Geschiftsmodelle
und Wertschopfung identifiziert. Diese Forschung gehort zu den ersten Studien, die
Funktionen und Ergebnisse von KI im digitalen Branding qualitativ auf Basis der
Erfahrungen von Experten untersuchen und tiefgehende, praxisnahe Einblicke fiir
Forscher und Praktiker liefern.

Schliisselworter: Kiinstliche Intelligenz, digitales Branding, Kundenbindung, qualitative
Forschung, Experteninterviews
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Abstract

Artificial intelligence (Al) is increasingly used as a key tool to redefine digital branding
and customer engagement. It encompasses techniques and methods that businesses
leverage to create brand value, enhance the effectiveness of customer interactions, and
improve marketing strategies. The analysis of interviews indicates that Al applications —
through data analysis, advanced algorithms, modeling, and other techniques —bring
significant transformations in digital branding processes, while also presenting specific
challenges and opportunities. Accordingly, this study focuses on identifying Al
techniques, persuasive effects, transformations, and challenges associated with Al
implementation in digital marketing and customer engagement. To address the research
questions, this study employed a qualitative, field-based approach. Seventeen experts in
Al and digital branding were purposefully selected and interviewed using semi-
structured format. Participant selection focused on expertise, professional experience, and
practical familiarity with AI applications in digital branding. The interviews aimed to
explore experts” experiences, perceptions, and insights regarding Al’s role and functions
in branding processes. The interview data were analyzed using thematic analysis. Initially,
codes were extracted from the interview transcripts. These codes were then categorized
and aggregated to identify sub-themes and, ultimately, the main research themes. The
findings indicate that Al applications in digital branding are primarily built on advanced
computational and learning-based techniques, including scalable algorithms, machine
and reinforcement learning, search and recommender systems, automation, data
processing, human-computer interaction, and Al-enabled platforms. These capabilities
drive major transformations to digital branding, such as more dynamic and personalized
marketing activities, changes in distribution and pricing mechanisms, adaptive business
strategies, enhanced decision-making and cybersecurity, improved customer experience,
stronger brand positioning, the emergence of digital business models, brand globalization,
and value creation. This research contributes to the limited qualitative literature
examining Al functions and outcomes in digital branding by drawing on experts' lived
experiences, and providing rich and practical insights for researchers and practitioners in
the field.

Keywords: artificial intelligence, digital branding, consumer engagement, qualitative
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How Al redefines digital branding and consumer

1. Introduction

Marketing is a fertile domain for for the use of content produced by
generative Al.. In Al-powered digital marketing, innovative and customized
content helps businesses differentiate themselves from competitors (Kannan
& Li, 2017). This technology has transformed content creation for campaigns,
lead generation, customer acquisition cost reduction, customer experience
management, employee-focused marketing, and leveraging accessible
customer databases through social media (Van Eijk & Black, 2021). Individual
customer data can also be collected more rapidly in this context, enabling
real-time personalized advertising (Tang et al., 2020).

Research in the field of Al-driven marketing and digital branding (Wan &
Black, 2021; Morgai, 2018; Benedict, 2020; Hussein, Hussein, & Ali, 2022;
Cloli, Green, & Dawn, 2019; Akter & Kumar, 2021) shows that Al significantly
influences brand preferences, marketing strategies, and customer attitudes.
However, there has been limited effort to integrate this literature into a
unified framework that explains how Al can align with branding research
(Ming et al., 2020; Van Zeldt Hoven & J. Vantinen, 2019).

Despite the growing body of research on artificial intelligence in digital
marketing, existing studies predominantly focus on specific tools or
applications—such as  personalization algorithms, chatbots, or
recommendation systems—often examined in isolation and within
developed market contexts. Consequently, limited attention has been paid to
how these Al-driven capabilities collectively reshape digital branding
strategies and consumer engagement practices in emerging markets.
Moreover, prior research tends to adopt quantitative or technology-centric
perspectives, offering limited insight into the lived experiences and strategic
interpretations of branding experts.

To fill these gaps, the present study adopts a qualitative design that integrates
expert interviews with a thematic synthesis of prior scholarship. By capturing
practitioners” and scholars” perspectives, this study develops a comprehensive
framework illustrating how artificial intelligence redefines digital branding and
consumer engagement. In doing so, the research extends existing Al-branding
frameworks by offering context-sensitive, practice-informed insights and
contributes to a deeper theoretical and managerial understanding of Al-enabled
branding in dynamic digital environments.
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Therefore, this study seeks to thoroughly investigate the use of Al in
branding by businesses. The findings of this research may contribute
substantially to the relevant literature and provide a roadmap for branding
scholars and professionals to utilize Al effectively, prompting organizations
to adapt their business models. The questions are what Al techniques are
used in branding? what are the persuasive influences of Al in generating
brand value for consumers? what are the consequences of using Al in
branding? what are the main challenges of applying Al in digital branding?

2. Theoretical Foundation
2.1. Digital Branding

Digital branding is a value-creation process that leverages digital tools and
platforms to shape meaningful customer experiences and encourage
repeated purchasing behavior (Foroudi, 2019). In this view, branding extends
beyond brand name communication to the development and reinforcement
of relationships between brands and key stakeholders, including customers,
users, and partner organizations (Granata & Scozzese, 2019). Within digital
environments, these relationships are formed through interactive
mechanisms that promote dialogue and stakeholder engagement, thereby
fostering trust and loyalty and sustaining long-term brand-customer
relationships (Granata & Scozzese, 2017). Such relationships are dynamic,
integrating customers’ emotions, cognitions, and behaviors, and may
strengthen or weaken over time, similar to interpersonal relationships

(Keller, 2016).

Continuous and meaningful engagement through digital mechanisms
enhances brand love, customer trust, loyalty, and long-term relationships,
making technology a strategic imperative for effective branding (Huda, 2019;
Boukis, 2019). Ongoing interactions in digital spaces generate consumer data
that provide valuable insights into preferences and behaviors, enabling more
informed branding decisions (Mamuni et al., 2019). The widespread use of
mobile devices, cloud computing, and the Internet has led to massive data
growth, accelerating the development of artificial intelligence (AI) and
expanding opportunities to design, plan, evaluate, and improve digital
branding activities (Dwivedi et al., 2019). Consequently, the ability to analyze
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and apply these data has become essential for assessing and enhancing brand
performance (Kelvin et al., 2019).

In the digital era, Al has emerged as a key technology reshaping
marketing communications and branding processes by transforming brand-
consumer interactions across digital channels (Qiao et al.,, 2019). Al
applications are widely used in operational marketing, including customer
targeting, advertising, pricing, and risk identification, to improve
profitability and efficiency (Marniechak et al.,, 2018). Through big data
analytics, machine learning, social media data analysis, algorithmic decision-
making, and simulation modeling, Al enhances brand visibility, influences
consumer attitudes, and supports strategic branding in competitive global
markets (Yao et al., 2019).

Recent studies highlight Al's growing role in branding, demonstrating its
capacity to associate products with emotional and social cues, transform
brand search through keyword- and voice-based technologies, and support
product innovation and brand-led product development (Galloway, 2016;
Yuganarasimhan, 2014; Domingo, 2015; West et al., 2018). Furthermore, Al-
driven applications in segmentation, personalization, pricing, and sales
forecasting enable more targeted and intelligent brand management
(Columbus et al., 2019). As data volumes continue to expand, Al plays an
increasingly central role in planning, targeting, and evaluating digital
marketing campaigns, involving brands, advertisers, and customers as
interconnected stakeholders in a data-driven branding ecosystem (Dwivedi
et al., 2019; Moujati et al., 2020). Overall, branding in the Al era represents a
competitive, technology-enabled process through which brand identity is
continuously designed, developed, and redefined.

2.2. Research Background

In recent years, digital branding has been increasingly shaped by emerging
technologies such as artificial intelligence (AI), natural language processing,
augmented reality, and virtual reality. Research highlights the influence of
Al on customer experience, brand perception, brand voice, and brand
management (Abdelfattah, 2017, Nguyen, Quach, & Pachmapurn, 2020;
Kohli, Derty, & Yin, 2019; Hagberg, 2020). Al applications have also enhanced
employer branding, talent acquisition, and human resource practices (Bartley
& Colney, 2021), while components such as social media analytics, neural
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networks, chatbots, algorithmic recommendations, and brand love are
recognized as drivers of digital innovation and competitive advantage (Akter
& Kumar, 2019). The “Third Platform” concept illustrates how Al is
transforming e-commerce, branding, and business intelligence (Morgai,
2018), though barriers to adoption require managers to develop technical
skills, emotional intelligence, and creative capabilities (Zahed, Eghrar, & Ali,
2023). Al and related technologies have also improved digital advertising,
deepening audience engagement and enhancing brand appeal through
quality interactions and social identity reinforcement (Kohli & Yin, 2019;
Fattah, 2019; Quach, Mai, & Taigon, 2020). Moreover, optimizing Al-driven
marketing processes has demonstrated substantial time and cost savings
while reducing errors (Holmie, 2021).

3. Research Method

The present study was conducted using a qualitative approach with the aim
of gaining a deep understanding of experts’ experiences, perceptions, and
interpretations of the role of artificial intelligence (Al) in digital branding.
Considering the exploratory nature of the topic and the study’s focus on
understanding the meanings and lived experiences of actors, semi-structured
interviews were chosen as the primary data collection method.

The research population consisted of experts in Al, digital marketing, and
branding, who were purposefully selected. A combination of judgmental
purposive and snowball sampling methods was employed to identify
individuals possessing relevant knowledge, experience, and specialized
insights. The sampling and interviewing process continued until theoretical
saturation was reached, meaning that no new concepts, themes, or categories
emerged from the data. In total, seventeen semi-structured interviews were
conducted. This sample size was guided by qualitative research principles
that prioritize information-rich cases and thematic saturation over statistical
representativeness. This sample size is consistent with prior qualitative
studies in digital marketing and branding that employ expert interviews to
investigate complex and emerging phenomena.

The interviews were designed and executed to explore participants’
practical experiences with Al applications in digital branding processes, their
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impact on brand identity, customer experience, and marketing decision-
making. The interview questions were flexible, allowing for in-depth
discussion and follow-up on emerging topics during the conversations.

For data analysis, thematic analysis was employed. Initially, the
interviews were fully transcribed, and the coding process was carried out in
multiple stages. In the first stage, initial codes were extracted from the data.
Subsequently, similar codes were grouped into categories and sub-themes,
and finally, the main themes of the study were identified. This process was
iterative, moving back and forth between the data and theoretical concepts to
ensure analytical rigor and depth.

To enhance the reliability and trustworthiness of the findings, a test-retest
method was applied. Three interviews were randomly selected, and their
coding was repeated by the researcher after a ten-day interval. The test-retest
reliability was calculated at 85.5%, indicating an acceptable level of reliability
in the data analysis process. In addition, to further strengthen analytical
rigor, a dual-coder reliability procedure was employed. A second researcher
independently reviewed and coded selected interview transcripts. Any
discrepancies in coding were discussed and resolved through consensus,
leading to refined and agreed-upon thematic structures.

Ethical considerations were carefully addressed throughout the research
process. All participants were informed about the purpose of the study and
provided voluntary consent prior to participation. Anonymity and
confidentiality were ensured, and the interview data were used solely for
academic purposes. Furthermore, researcher reflexivity was maintained by
critically reflecting on potential interpretive biases during data collection and
analysis, particularly given the researchers’ familiarity with the field of
artificial intelligence and digital branding.

Table 1. Reliability Result of Re-Test

Title of interview  Total codes  Agreements Disagreements Reliability percentage
E1 75 34 16 90

E2 68 26 8 76.4

E3 72 32 12 88

Total 215 92 36 85.5

248 SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 243-268



Jalilvand & Ataei

- Inter-coder test: To assess the reliability of the interviews, a PhD student
proficient in thematic analysis techniques and experienced in MAXQDA
software was asked to participate in coding three interviews in collaboration
with the researcher. The inter-coder reliability was 75.4%, which is
considered acceptable.

Table 2. Reliability Obtained from Dual Coder Test

Title of interview Total codes Agreements Disagreements Reliability percentage
E1 71 28 14 78.8
E2 64 24 17 75
E3 69 25 12 72.4
Total 204 77 43 754
4. Results

4.1. Presentation of Interview Findings

In this section, the interview transcripts with participants are presented in a
separate table according to the research questions. The data have been
organized into meaningful textual statements, which are further categorized
into basic themes and overarching themes.

Table 3. Interviewees’ Initial Codes and Corresponding Meaningful Units

Particip’ant Code Overarching Themes  Basic Themes

-High risk associated with the design and implementation of
artificial intelligence systems

Challenges of Artificial -Decline in investment in the field of artificial intelligence

1 Intelligence in -Lack of trust among some senior managers toward artificial
Organizational Digital intelligence technologies
Brandin
& - Unrealistically high expectations held by certain senior managers
- Absence of clear implementation timelines and managerial
impatience in adopting technorational solutions
- Enhancement of user experience
Persuasive Effects of o .
Artificial Intelligence - Improvement of digital branding algorithms
El R >
in Digital Branding for _ gervice innovation
Customers

- Audience persuasion through understanding customer needs
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Particip’ant Code Overarching Themes  Basic Themes
-Image processing
-Data analysis using bots
-Monitoring brand image on social media
-Monitoring users’ mental perception of the brand
Art1f1F1al 1n'te111gence -Recommendation algorithms
El techniques in . ¢ activiti
branding -Automation of activities
-Search improvement
-Considering user behavior based on past searches
-Increasing click-through rate
-Improving search and ranking algorithms
-Data collection
Al tools and . .
E2 techniques -Data processing and analysis
-Creating an intelligent customer database
Persuasive effects of -Improv.mg USET EXPETIence
B2 artificial intelligence in -Increasing customer satisfaction
. -Enhancing the brand through user brand awareness
branding . . . fe et
-Improving brand image in the user’s mind
AI transformations for ~Change %n mar.keting strategy
0 organizations -Change in business modelicanvas'
-Management of customer interactions
-Brand enhancement
-Lack of a rational perspective on artificial intelligence
- Challenges of artificial -Being deluded when facing new technology
intelligence in Iran -Organizational instability
-Insufficient knowledge and information
-Natural Language Processing (NLP)
Al Tec.hmques in -Data Analysis
E3 Branding
-Automated Decision Making
-Changing Content Production Trends
-Enhanced User Experience
Persuasive Effects of _Personalization
E3 'Art1f1c1al' Intelligence -Easier and More Accurate Purchasing Power
in Branding for
Customers -Improved Marketing
-Increased Customer Satisfaction
. -Increased Customer Satisfaction
Opportunities of
B3 Artificial Intelligence ~ -Increased Sales
in Organizational -Improved Audience Search Scope
Branding -Changing Marketing Methods
Artificial Intelligence -Data collection and processing technology
E4 Techniques in -Deep learning
Branding -Neural networks
Opportunities of -Helping improve brand perception in users' minds
E4 'Art1f1c1al'1nt(?lhgence -Aligning with global standards
in Organizational
Branding - Enhancing brand intelligence
Challfznges 9f Artificial _plimination of certain job positions in organizations
4 Intelligence in . . .
Organizational TClosuré of some businesses due to lack of alignment with
Branding innovation
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Particip’ant Code Overarching Themes  Basic Themes
Opportunities of -Employee monitoring
E5 Artlﬁclal'lnteilhgence -Employee location management
in Organizational
Branding -Enhancement of organizational physical security
-Facial recognition technology
E5 Al Techniques in -Image processing
Branding -Deep learning
-Neural network-based recognition
Persuasive Effects of -Improving customer experience
E5 Artificial Intelligence  -Enhancing user experience
on Customers -Strengthening customer security
Organizational
5 Transformations -Enhancing security through access control
through Artificial -Increasing business efficiency and productivity
Intelligence
Challenges of Artificial -High risk in Al design
E6 Intelhgenge mn -Time-consuming nature of Al
Organizational
Branding -Shortage of skilled specialists
-Chatbots
. -Machine Learning
E6 Al Tools or Techniques .
-Deep Learning
-Chatbots
Persuasive Effects of -Greater appeal of conversational Al
E6 Artificial Intelligence ~ -Increased user satisfaction
on Customers -Improved user experience
-Speech-to-text in Persian
E7 Artificial Intelligence -Text-to-speech
Tools -Voice-to-text conversion
-Natural language processing
-High-quality data collection
Artificial Intelligence -Training Al model-based systems
E7 Transformations for -Designing new text-based product models
Organizations -Creating competitive advantage
-Voice-to-text technology in Iran
-Stability and security of Al systems in Iran
Artificial Intelligence . . s
E7 . -Sanctions on certain applications
Challenges in Iran
-Lack of proper integration with major global companies
Opportunities of -Improving brand image in the user's mind
Artificial Intelligence .
E8 . P -Increasing brand awareness for the user
in Organizational
Branding -Enhancing audience engagement
E8 Artificial Intelligence ~ -Face recognition technology
Tools -User image processing under different conditions
-Lack of connection between industry and academia
E8 Artificial Intelligence -Shortage of skilled workforce
Challenges in Iran -Insufficient personnel for each company
-Inefficiency of academic knowledge in practical settings
. . -Chatbots
E9 Al Teghmques m -Machine Learning
Branding
-Chatbots

SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 243-268

251



How Al redefines digital branding and consumer

Particip’ant Code Overarching Themes  Basic Themes
-Enhanced user experience
Persuasive Eff?ds of -Improved customer service processes
E9 Artificial Intelligence K i
on Customers -Increased customer satisfaction
-Improved search scope
-Intelligent customer response
Al-driven -Increased response speed
E9 Organizational .
Transformations -Improved employee mental well-being
-Increased organizational revenue
-Businesses relying on aggressive advertising and traditional
o ) methods
E9 Artificial Intelligence -Lack of innovation in various sectors
Challenges in Iran
-Inadequate understanding of the audience and lack of
personalized planning
Persuasive Effects of -Enhanced user experience
E10 Artificial Intelligence i X
on Customers -Increased user satisfaction
-Development of Al algorithms
E10 Al Techniques in -Deep learning
Branding -Machine learning
-Data processing
Opportunities of -Increased performance speed
Artificial Intelligence
Ell . o -Increased sales
in Organizational
Branding -Improved service delivery process
Persuasive Effects of -Improving user experience
Ell Artificial Intelligence ~ -Increasing sales
on Customers -Attracting and retaining customers
Artificial Intelligence _accyracy and quality in processing speed
E11 Techniques in Y . quality inp 8P
Branding -Data analysis
Opportunities of -Solving organizational challenges
E12 Artlﬁaal 'Inte'elhgence -Better understanding of customer needs
in Organizational
Branding - Reducing the steps required for customers to achieve their goals
Persuasive Effects of -Faster purchasing processes
E12 Artificial Intelligence ~ -Improved service usage process
on Customers -Increased satisfaction
-Image processing
E12 Al Tec.hmques in _Chatbot
Branding
-Speech-to-text conversion
Tec'h'ni'ques of . -Dynamic pricing
E13 Artificial Intelligence . .
in Branding -Enhancing suggestion range based on search
Persuasive effects of -More affordable pricing
E13 artificial intelligence -Selecting the optimal routes to reach the goal
for customers -Time management
-Online appointment scheduling
-Information processing services
Artificial intelligence ~ -Service
El4 . . )
tools in branding -Algorithm development
-Personalization of user recommendations
-Analysis of user data and search history
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Particip ant Code

Overarching Themes

Basic Themes

Persuasive effects of

-Strengthening user-brand connection

E14 artificial intelligence -Enhancing user experience
for customers -Personalization
-Organizing organizational activities
Op}‘)(?r-tunities F’f -Improving customer communication processes
E15 ﬁrgf;;ﬂilzr:gg;ince -Maintaining employees’ mental well-being
Branding -Enhancing recommendations to the audience
-Adjusting organizational strategies in response to market changes
Persuasive Effects of -Creating Diverse User Experiences
E15 Artificial Intelligence  -Improving User Experience
on Customers -Personalization According to User Needs
El5 Al Techniques in -Data Collection Technology
Branding -Data Processing
-Information gathering and processing technology
E16 ?;zg::;ii:tihgeme -Improvement of search scope
Branding -Image processing
-Intelligent decision-making
-Chatbots
E17 Artificial intelligence ~ -Speech-to-Text Technology
tools in branding -Chatbots
-Data Training and Development
Persuasive Effects of
E17 Artificial Intelligence -High speed in purchasing and using services

on Branding for
Customers

-Reduced user waiting time in support queues

Question 1: The Techniques and Tools of Al in Digital Branding

Based on the analysis of semi-structured interviews with experts in
artificial intelligence (AI) and digital branding, a total of nine main themes
related to Al techniques and tools in digital branding were identified. The
findings indicate that experts perceive Al not as a standalone tool, but as an
interconnected set of infrastructures, algorithms, and platforms that operate
across different levels of digital branding.

One prominent theme is the use of scalable computational algorithms
alongside search engine optimization and cloud computing. Participants
believed that this technorational combination enables the management and
development of brands on a large scale. They emphasized that the
simultaneous application of these techniques allows brands to process
extensive audience data, optimize digital content, and intelligently enhance
brand presence in digital environments. Statistical modeling and advanced
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computational analytics were also highlighted as tools for extracting
audience behavior patterns and supporting brand-driven decision-making.
Additionally, some experts pointed to the role of algorithmic impact
assessment (AIA) systems, which facilitate monitoring and evaluating
algorithm performance and the algorithms’ effects on brand image.

The findings also indicate that machine learning and its associated tools
are among the primary Al techniques used in digital branding. According to
participants, employing machine learning algorithms and natural language
processing (NLP) enables brands to personalize their communications and
create more meaningful interactions with customers. Moreover, artificial
neural networks and deep learning were identified as tools for advanced data
analysis and the detection of complex customer behavior patterns, aiding
brands in improving market and audience understanding.

Another theme identified is reinforcement learning algorithms. Experts
emphasized that these algorithms, by leveraging environmental feedback,
allow brands to dynamically and adaptively adjust their strategies.
Participants noted that applying reinforcement learning in digital branding
enhances user experience, increases customer engagement, and supports
smarter decision-making in product and service design.

Keyword search algorithms and Al-based search analytics tools were also
highlighted as important techniques. These algorithms improve audience
access to brand content and products, playing a significant role in increasing
visibility and strengthening brand awareness. Interviewees stated that
analyzing search data helps brands better understand audience behavior and
needs, facilitating the design of more effective interactive strategies.

Operational automation, including the automation of repetitive tasks and
organizational processes, emerged as another key theme. Experts suggested
that Al-based automation reduces the workload of repetitive activities,
allowing brands to focus more on strategic and creative tasks. This, in turn,
can enhance service quality, increase efficiency, and strengthen brand image.

In the area of audience engagement, tools such as recommendation
algorithms, voice assistants, and Al-based content generation (including text,
image, audio, and video) were identified as key instruments in digital
branding. According to participants, recommendation algorithms play a
crucial role in increasing engagement, loyalty, and positive audience
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experiences by delivering content aligned with user preferences. Voice
assistants facilitate more natural and interactive communication between
brands and audiences. Additionally, Al-powered automated content
generation enables brands to produce and distribute diverse and engaging
content with greater speed and quality.

Finally, Al-based platforms, including chatbots, the Internet of Things (IoT),
and big data infrastructures, were identified as critical foundations of digital
branding. Participants emphasized that these platforms allow for the analysis of
extensive data, direct interaction with audiences, and continuous monitoring of
customer behavior, helping brands create an integrated, intelligent, and value-
generating experience for their audiences. Overall, the findings indicate that the
simultaneous application of these techniques and tools plays a decisive role in
enhancing brand recognition, trust, and loyalty in the digital space.

Beyond listing Al techniques and tools, the findings indicate that artificial
intelligence operates as an integrated branding infrastructure rather than a set
of isolated technologies. Experts emphasized the interdependence of data-
driven algorithms, automation systems, and interactive platforms, reflecting a
shift from tool-based adoption toward ecosystem-level branding strategies.
This integration allows brands to simultaneously enhance operational
efficiency, personalized communication, and adaptive decision-making. In
particular, machine learning and reinforcement learning were described as
mechanisms through which brands continuously learn from audience
interactions and dynamically reshape brand experiences, transforming digital
branding into an evolving, feedback-driven process of value co-creation.

Table 4. Artificial intelligence techniques and tools in branding

General Themes | Organizing Themes Basic Themes

Search Engine Optimization

Scalable Computational Algorithms Statistical Computing Development

Algorithmic Impact Assessment (AIA)

Machine Learning Libraries

Techniques of Al

in Digital Machine Learning Neural Networks

Branding Deep Learning
Reinforcement Learning algorithms Reinforcement Learning

Keyword search

Search Algorithms
Mechanical Al Search
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General Themes | Organizing Themes Basic Themes

Automated Repetitive Tasks

Operational Automation
Process Automation

Voice Assistants

Recommendation Algorithms Algorithmic Recommendations

Algorithmic Recommendation Systems Based
on Purchase

Image Processing Systems
Data Interpretation and Processing

Predictive Analysis

Translation, Inference, or Coding through new

Human-Computer Interaction based language models like PaLM by Google LLC
Algorithms Natural Language Processing (NLP) for
Customer Service and Brand Development
i Chatbots
T(.)O.I s of Al n Al-based Platforms
Digital Branding Big Data

Question 2: The Persuasive Effects of Artificial Intelligence in Digital Branding

Findings from the field interviews indicate that artificial intelligence (AI)
plays a significant role in shaping the persuasive effects of brands. These
effects can be explained at three levels: cognitive, emotional, and behavioral.

At the cognitive level, Al increases brand awareness, mental engagement,
and attitude change toward the brand through behavioral data analysis and
the delivery of personalized content. This process allows the brand to be
perceived as an intelligent, responsive entity that aligns with individual
customer needs.

At the emotional level, personalization of brand experiences and Al-
driven interactions strengthen emotional bonds between customers and the
brand. These bonds are manifested in concepts such as trust, intimacy,
attachment, and brand love. Interactive experiences and intelligent
recommendations enhance customers’ sense of value and attention, thereby
increasing the likelihood of loyalty and repeat purchase.

At the behavioral level, Al operates by predicting consumer behavior,
enhancing engagement, fostering brand advocacy, and promoting customer
cooperation with the brand. Intelligent monitoring systems and rapid
response to feedback prevent communication crises and play a key role in
maintaining a positive brand image. Overall, Al-enabled systems function as
persuasive mechanisms, enhances brand equity by strengthening customer
cognition, emotion, and behavior.
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Furthermore, the findings indicate that the persuasive effects of Al are not
limited to overt interactions; they gradually lead to a redefinition of customer
perceptions of brand identity. Interviewees emphasized that brands
leveraging Al to predict needs, schedule communications, and align
messages are perceived as “intelligent” and “responsive” in customers’
minds. This perception plays a crucial role in enhancing brand credibility and
reducing customers’ mental resistance to marketing messages. Consequently,
Al-based persuasion is not only a short-term mechanism for stimulating
purchases but also a long-term process for shaping brand equity.

Analytically, the findings suggest that Al-driven persuasion in digital
branding operates as a layered and cumulative process rather than as isolated
cognitive, emotional, or behavioral effects. Experts” perspectives indicate that
cognitive personalization lays the foundation for emotional attachment,
which in turn facilitates behavioral engagement and advocacy. This
sequential interaction highlights how Al-enabled persuasion extends beyond
message optimization to influence the construction of brand meaning over
time. By continuously learning from consumer responses, Al strengthens
brand credibility and reduces resistance to marketing communication,
positioning persuasion as an adaptive and long-term branding mechanism
rather than a short-term sales tactic.

Table 5. The Persuasive Effects of Artificial Intelligence in Branding

General Themes Organizing Themes Basic Themes

Increasing Brand Intimacy with Customers

Love for the Brand

Emotional Persuasion

of the Brand Addiction to the Brand

Increasing Trust in the Brand

Paradigm shift

Persuasive Effects of

sua > Increasing Audience Awareness
Artificial Intelligence

on Branding for
Customers

Cognitive Persuasion
of the Brand

Increasing Audience Engagement with the Brand

Increasing Brand Awareness through Personalization of
Audience Interests and Changes in Marketing Strategies

Rational Persuasion
of the Brand

Increasing Brand Loyalty

Increasing Dynamic Interaction with the Brand

Credibility Persuasion
of the Brand

Specific Brand Equity for the Customer

Providing Customer Experiences through Platforms
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Question 3: Developments and Opportunities of Al in Digital Branding

Based on the interview findings, the implementation of artificial
intelligence (Al) has led to both structural and strategic transformations in
digital branding. One of the key transformations is the shift toward dynamic,
data-driven digital marketing, in which campaigns, content, and brand
messages are adjusted in real-time according to audience behavior. This has
resulted in more effective brand communications and optimized marketing
costs.

Transformations in digital distribution and sales channels also represent
a key outcome of Al adoption. Intelligent platforms enable personalized user
experiences, expansion into global markets, and the development of digital
business models. In this context, dynamic pricing, intelligent data
management, and the development of intra- and inter-organizational
databases play a critical role in strategic brand decision-making.

At the organizational level, Al has contributed to improved decision-
making quality, process development, system automation, and enhanced
cybersecurity. Moreover, enhancing customer experience, increasing trust,
improving brand positioning, and fostering sustainable and competitive
brands are among the major achievements of these transformations. Overall,
Al is not merely an operational tool for branding but acts as a strategic driver
of brand transformation in the digital space.

The findings further indicate that Al-driven transformations have blurred
the boundaries between branding, marketing, and business management.
Interviewees emphasized that Al has aligned strategic brand decisions with
customer behavioral and operational data, enabling brands to respond more
swiftly to environmental changes. This shift moves brands from linear and
static structures toward dynamic, adaptive ecosystems grounded in
continuous learning. In such an environment, digital branding is no longer
merely a communication activity but becomes an integral part of the broader
logic of value creation and competitive advantage for organizations.

From an analytical perspective, these developments illustrate a shift in
digital branding from a functional support activity toward a strategic, data-
driven capability embedded within organizational decision-making. The
findings suggest that Al enables brands to integrate market intelligence,
operational efficiency, and customer insight into a continuous learning
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system, thereby redefining how branding contributes to competitive
advantage. Rather than optimizing isolated branding activities, Al-driven
transformations support the emergence of adaptive branding ecosystems in
which value creation, strategic positioning, and customer experience evolve
simultaneously. This highlights AI's role not only as an enabler of

opportunity but as a catalyst for long-term brand transformation.

Table 6. Advancements in Artificial Intelligence for Digital Branding

General Organizing .
Themes Themes Basic Themes
Social Media Analytics
Dynamic Digital — - -
Marketing Redesigning Email Marketing
Refining Ads with Algorithms
Transformation Multi-purpose Digital Platforms
in Distribution Changing Sales Channels
Channels Increasing Global Digital Sales Channels
Personalization of Personalizing Marketing through Consumer Insights and Behavior Analysis
Brand Deeper Brand-Customer Relationships
Communications Increased Accuracy and Efficiency in Identifying Brand-Customer Interactions
Custom Pricing
Dynamic Pricing
Implementing Pricing Systems
Changing Business Strategies
Changing Digital Marketing Strategies
Dynamic Business Strategy Development
Business - - -
Transformi | Strategies Changing Branding Strategies
ng digital Improving Digital Business Policies
m'atik:tllng Changing Marketing Performance Strategies to Engage Consumers
wi
Protecting Privacy and Data Security
Enhancing . Data and Big Data Security
Cybersecurity
Preserving Privacy with Surveillance System Development
Digital Data Storage Technology for Organizations
Development of & 5 &Y 5
Internal and Designing New Data Science Pathways in Marketing
External Data Storage Management
Databases — -
Optimizing Data Storage Capacity
Improving Customer Experience
Providing a Changing Customer-Brand Relationships Based on Technorational
Better Customer .
. Transformations
Experience
Providing Customer Experiences through AI Algorithm-Based Platforms
Brand Sustainability in Market Crises
Strengthening Brand Superiority
Brand Position
and Status Improving Brand Preferences by Customers
Enhancing Employer Brand through Business Strategy Changes
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General Organizing

Themes Themes Basic Themes

Development of Automating Processes and Improving Business Systems

Organizational Designing Appropriate Interview Questions to Match Organizational
Processes and Needs

Systems Al-Based Recruitment Systems

Improving Enhancing Al-Based Decision-Making by Business Leaders
Dems-lonl-Makmg Improving Management Processes

Quality in

Organizations Accurate Data Analysis for Pattern Extraction

Globalization of Global Transparency of Brand Activities

Brands Global Connection between Brand Consumers

Formation of Developing Digital Business Models

Digital Business Digital Business Ecosystem
Models

AI Marketing Canvas for Branding Idea Implementation

Transforming Value Chains into Value Networks

Creating

Additional Value Increasing Sales

Developing Social Value through Digital Transformation

Question 4: Challenges of Digital Branding with Artificial Intelligence

The findings indicate that the application of artificial intelligence (Al) in
digital branding faces multidimensional challenges. One of the most
prominent challenges concerns the consequences of automation, including
the elimination of certain jobs and the inability of traditional businesses to
adapt to technorational innovations. This issue highlights the need for
workforce retraining and organizational restructuring. Ethical and legal
challenges, particularly regarding privacy violations, data security, and
algorithmic design risks, represent additional major concerns. Similar
concerns have been identified in broader research on Al deployment, which
shows that data-driven systems — despite improving predictive accuracy and
efficiency —may generate risks related to algorithmic bias, surveillance
overreach, and insufficient regulatory oversight, underscoring the need for
institutional readiness and transparent governance frameworks (Salehi &
Habib Zadeh Khiyaban, 2025). Extensive collection and analysis of personal
data, in the absence of regulatory and ethical frameworks, may lead to
diminished public trust in brands. Furthermore, the vulnerability of Al
systems to cyber threats underscores the necessity of investment in
technology security and sustainability.

At the managerial and structural level, the lack of skilled personnel,
limited applied knowledge, low trust among senior managers, weak

260 SPEKTRUM IRAN ¢ Jg. 38 « Nr. 2 ¢ 243-268



Jalilvand & Ataei

collaboration between industry and academia, and insufficient investment in
Al are fundamental obstacles to the development of intelligent branding. In
addition, infrastructural limitations, technology-related sanctions, and the
time-consuming nature of implementing Al projects create significant
contextual challenges. Overcoming these obstacles requires smart
policymaking, human resource development, and the establishment of a
sustainable innovation ecosystem.

Beyond technorational and human challenges, the findings point to
cultural and cognitive barriers in adopting Al for branding. Interviewees
emphasized that fear of human replacement, exaggerated perceptions of Al
capabilities, and the lack of realistic understanding of its applications lead to
conservative or misguided decision-making within organizations.
Comparable research shows that Al-driven job displacement is frequently
associated with heightened fear and skepticism, shaping perceptions of
institutional trust and influencing organizational responses to technological
change (Sabbar & Habib Zadeh Khiyaban, 2023). This situation, particularly
in environments with economic and infrastructural constraints, impedes the
effective utilization of Al in branding. Therefore, developing Al-based digital
branding requires not only technorational investment but also managerial
mindset transformation, enhancement of data literacy, and fostering
organizational trust in this technology.

Analytically, these challenges reveal that the adoption of artificial
intelligence in digital branding is not solely a technorational issue but a socio-
technical transformation that intersects with organizational culture,
managerial cognition, and institutional trust. The findings suggest that
without ethical governance, data transparency, and workforce readiness, Al-
driven branding initiatives risk undermining brand credibility and long-term
consumer trust. Comparable critical analyses of Al implementation
emphasize that opaque algorithmic systems, when deployed without
structured accountability and human oversight, can generate significant
socio-legal and trust-related risks, underscoring the importance of
transparency and regulatory clarity in Al-driven environments (Salehi et al.,
2026). Moreover, contextual constraints —such as infrastructural limitations
and regulatory uncertainty —shape how brands in emerging markets
experience and respond to Al adoption. These insights highlight that
successful Al-based digital branding requires an integrated approach that
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balances technorational innovation with ethical responsibility, human

capability development, and cultural alignment.

Table 7: The Challenges of Implementing Artificial Intelligence in Branding

General o1 .
Themes Organizing Themes Basic Themes
Elimination of certain job positions in organizations due to
Elimination of Jobs automation
and Businesses Elimination of some businesses due to incompatibility with
innovation
High risk in Al system design
Violation of Privacy
Stability and security of Al systems
Lack of Awareness Misconceptions about new technology
and Understanding ; -
. Lack of trust among some senior executives
of AI Capabilities by
Challenges of Businesses Lack of a rational perspective toward Al
Artificial Limited Availability Shortage of specialized personnel
Intelligence of Specialists Insulfficient workforce for each company

Limited Practical

Inefficiency of academic knowledge compared to practical

- applications

Knowledge in Al - - S— -
Lack of innovation utilization in various sectors

Organizational Lack of organizational stability
Instability and Inadequate audience understanding and insufficient
Inefficiency personalization planning
Infrastructure The time-consuming nature of Al implementation
Limitations

Sanctions on some applications

5. Conclusion

The purpose of this study was to elucidate the role of artificial intelligence
(AI) in digital branding, with a particular focus on the experiences and
perspectives of experts in this field. This research employed a qualitative
approach based on semi-structured interviews and systematically analyzed
the data gathered from expert discussions to answer four research questions.
The findings indicate that, from the interviewees’ perspective, Al provides a
diverse set of tools and techniques that directly influence the formation,
strengthening, and management of digital brands.

Based on the thematic analysis of the interviews, the key Al techniques
utilized in digital branding include scalable computational algorithms,
machine learning, reinforcement learning algorithms, search algorithms,
operational automation, recommendation algorithms, data processing and
interpretation, human-computer interaction-based algorithms, and Al-based
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platforms. Experts emphasized that these tools enable smarter decision-
making, more targeted engagement with audiences, and more dynamic
brand management.

Furthermore, interviewees highlighted fundamental transformations
brought about by AI adoption in digital branding. These transformations
include a shift toward dynamic digital marketing, changes in distribution
channels, personalization of brand communications, dynamic pricing,
redefinition of business strategies, enhanced information security,
development of organizational databases, improved customer experience,
strengthened brand positioning, optimization of organizational processes,
enhanced managerial decision-making quality, global brand expansion, and
the creation of new digital business models. According to the experts, these
transformations simultaneously generate added value for both brands and
customers.

The analysis also revealed that the persuasive effects of Al in digital
branding operate across three interrelated dimensions: cognitive, emotional,
and behavioral persuasion. Rational persuasion and credibility-based
persuasion, as emphasized by interviewees, are embedded within these
dimensions, particularly through cognitive processing of information and
behavioral responses shaped by trust and perceived intelligence. Through
message personalization, precise behavioral analysis, and enhanced
transparency in brand communications, Al plays a crucial role in
strengthening trust, loyalty, and positive customer perceptions over time.

Finally, experts identified multiple challenges in the application of Al in
digital branding. The most significant challenges include the displacement of
traditional jobs, privacy concerns, limited managerial awareness of Al’s real
capabilities, shortage of skilled personnel, limited applied knowledge,
organizational misalignment, and weak technical infrastructure. Collectively,
these challenges indicate that successful Al-based digital branding requires a
realistic, gradual approach aligned with organizational capacities.

5.1. Practical Suggestions

Based on the interviewees’ insights, organizations aiming to effectively
leverage Al in digital branding should prioritize their data infrastructure.
Experts emphasized that without access to accurate, transparent, and reliable
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data, Al tools may fail to create a competitive advantage and could
potentially lead to misguided decisions. Therefore, establishing an integrated
system for data collection and processing, along with a secure environment
for data usage, is essential.

The findings also highlight the heightened importance of customer-
centricity in digital branding. Experts noted that today’s consumers are
active, informed, and impatient, and may quickly switch brands if they do
not perceive value. Consequently, Al deployment should aim to foster a
deeper understanding of audiences and address their emotional, cognitive,
and rational needs. Creating a personalized and meaningful experience
emerged as one of the most critical factors for enhancing brand equity
according to the experts.

Moreover, successful Al implementation in digital branding requires
internal organizational readiness, trust in specialized personnel, and the
presence of knowledgeable and flexible management. Coordination between
traditional staff and young, skilled professionals was highlighted as a key
factor in reducing organizational resistance and facilitating the digital
transformation process.

5.2. Limitations and Suggestions

Like other qualitative studies, this research was not intended for broad
generalization; its findings are based on the experiences and perspectives of
the interviewees. A key limitation is that the study population was limited to
experts active in organizations and established brands in Tehran. Conducting
similar studies in other geographical regions could enrich the findings.

Given the multifaceted and complex nature of Al and digital branding,
future research is recommended to investigate each of the identified themes
more deeply, ideally through case studies or organization-focused research.
This area holds significant potential for developing applied research
grounded in real organizational data.
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Zusammenfassung;

Abstract: Grofse Sprachmodelle (Large Language Models-LLMs) werden tiblicherweise
als neutrale technologische Fortschritte betrachtet. In den kritischen Digitalstudien wird
jedoch zunehmend die Notwendigkeit empfunden und hervorgehoben, ihr Potenzial zur
Aufrechterhaltung kolonialer Machtstrukturen im Cyberspace zu hinterfragen. Dieser
Artikel argumentiert, dass LLMs als wirkmichtige Apparate des digitalen
Neokolonialismus fungieren. Ziel ist es, dieses Phanomen im Bereich der literarischen KI
zu diagnostizieren und einen dekolonialen Rahmen fiir deren zukiinftige Entwicklung
vorzuschlagen. Die Studie zeigt auf, wie die Protokolle der Datenextraktion und -
verarbeitung systematisch westliche Epistemologien privilegieren. Anschliefend
entwickelt sie einen konzeptionellen Rahmen fiir die Praxis dekolonialer KI, der auf den
Prinzipien der Reziprozitit und epistemischen Gerechtigkeit basiert. Die Analyse hat
ergeben, dass die extraktivistische Datensammlung, die von dominierenden LLMs
genutzt wird, kulturelle und sprachliche Daten als ein Territorium der Aneignung
behandelt, was den westlichen Literaturkanon privilegiert und marginalisierte Sprachen
und Traditionen ausloscht. Dies hat zu sprachlicher Homogenisierung und epistemischer
Ungerechtigkeit sowie zur Auferlegung &sthetischer Standards des globalen Westens
gefiihrt. Als Antwort darauf erzwingt der vorgeschlagene dekoloniale Rahmen einen
Paradigmenwechsel von der Extraktion hin zur Reziprozitit, der eine von
Gemeinschaften gefiihrte Datengovernance beinhaltet. Zudem muss KI von literarischen
Autoren und Forschern als kollaboratives, ko-kreatives Werkzeug genutzt werden. Als
weiteren dekolonialen Schritt miissen die eurozentrischen Bewertungskriterien in diesem
Bereich konkret reformiert werden. Der dekoloniale Ansatz, der in diesem Papier
vertreten wird, zielt darauf ab, die literarische KI grundlegend neu zu positionieren. Das
ultimative Ziel dieser Neupositionierung ist die Forderung eines pluriversalen
dsthetischen und epistemischen Regimes.

Schliisselworter: Gro3e Sprachmodelle (LLMs), Digitaler Neokolonialismus,
Epistemische Ungerechtigkeit, Dekoloniale KI, Datengovernance, Kulturelle Vielfalt

* Korrespondierender Autor 4 mb.shabanpour@ut.ac.ir https:/ / orcid.org/0000-0002-7549-4012

Wie dieser Artikel zu zitieren ist:
Shabanpour, M.B. (2025). Decolonizing the literary Al in the age of LLMs and digital neocolonialism. Spektrum Iran, 38(2), 269-291.
https:/ /doi.org/10.22034/spektrum.2026.565038.1054

[E.ZE Copyright © Der/die Autor(en); Dieses Werk ist lizenziert unter einer Creativ Commons Namensnennung - Nicht
kommerziell - Keine Bearbeitungen 4.0 International (CC-BY-NC) Lizenz. Homepage: www.spektrumiran.com


mailto:mb.shabanpour@ut.ac.ir
https://orcid.org/0000-0003-0740-6778
https://doi.org/10.22034/spektrum.2026.565038.1054

P
VPOV VEF ol 5 i | ¥ ojlod | YA sl | ot oot (P

g Wlio

95,3 Sb) B e pas jo (29l Lgan iga 3l (18] Lo
Jbezw o ¢ yloxsinl

<

\ - .
Hrobed Bhooexe
Sl eIt o ol oy 5 ol 5 iyl 0SS gl sl 5 55 05,5 ool )

VECENNE b pdy VEYNYY bl e

oS

By g g5l (g oS Wi oo w5 a5 0 (a9l b slacd i g Lagac(LLMS) S 50 b (sla o
i3 g 3 b ae ol Jeailly (oS il 4 o) e Jls 09> (ol wlalllas 3 ¢ Jl (pl b aiin
oS 0o Vil dlio (gl 395 o ] 0 43 45l (g s (6t 5 (g hanadd 5,08 (gl L
0397y 0wy pl a5 dslllas (pl Bas aiws JLuous g lesil (gl w03 ola il 5 by gle Jawe
6555 45 ams o s aallas ol el o0yl 5 ] daangs sl alylss st sl ) 5 0l egiian bon
S lio (s 20 o0 (550 1) (2 (Slooilitiid pue iapllis (Slogeh 4 mosls (3l gl sl (sl JSSg
5 n STl Jomol 2 (gine &5 023 oo ail)f bl Lot (ogian (298 (Joo) S sl (sogtie o2 )l
3590 5 00 (5,51, Al Sl el (6 famiad o5 b ool oS s _so (s oasipbon] o bl o 8 pme lie
ol ln g9l Dgzmen ) (S 5 (San s sloosls 3 S, (al S o0 )8 IE S s sla e ool
Ol s Sla gl (o Seelim 9 antl Slacin 5ol Bl 5 08 (o3l i (55 A e 5 00,5 Cgmne
s o (Gl Slaslne Joood izren 5 o me (e g (b (SilapRen Stz $ilexind g5
Fisoaloll i ecsoleiing ablsslosiond ozl lesinl 95l 4 (2STy 50 Wity oo phiwe 5 Sz (ol
e Sl el o g1y 03k CagoSTo a3k oS WIS o il 1, STl g B Ceas 45 o Sl i
ol 350 o3 Bler 5 (S5 Lte (5 3l Dlyisar o0l Sty § (S ianssi Lassi il (5 g (izeen
9509y A=tlise 0397 Gl )3 seeelyg)) (el sl lere ae 5 (et i Dol Koo Al leniul oSG 0T
S Gy a3l ol JSia |y ool egiian yhea Bl Cpl Jlisay 05 oo gy dlae ol j5 oS glallls laxil
9wl Sz e s LS ol ) o dneg sl oY e B0 g0 S8 iy 5L

w03ls CoaST wills; lonil eoran e o 8o loe o Jlzus lexiuly « 55 Sbj sl Jae 1 gaadS 85l
B g

Js&m OM}: L
https:/ /orcid.org/0000-0002-7549-4012
mb.shabanpour@ut.ac.ir I
https:/ /doi.org/10.22034/ spektrum.2026.565038.1054 4


https://orcid.org/0000-0003-0740-6778
mailto:mb.shabanpour@ut.ac.ir
https://doi.org/10.22034/spektrum.2026.565038.1054

=
"\QJ Spektrum Iran | Vol. 38| Issue 2 | Summer & Autumn 2025 |pp. 269-291 |

Original Research Paper

Decolonizing the literary Al in the age of LLMs and digital
neocolonialism

Mohammad Bagher Shabanpour'*
I Assistant Professor of English Literature, English Department, Faculty of Foreign Languages and Literatures,
University of Tehran, Tehran, Iran

Received: Mar. 20, 2025  Accepted: Jun. 06, 2025

Abstract

Large Language Models (LLMs) are usually considered neutral technological
advancements. However, critical digital studies increasingly emphasize the need to
challenge their potential to perpetuate colonial power structures in cyberspace. This paper
argues that LLMs function as powerful apparatuses of digital neocolonialism. It aims to
diagnose this phenomenon within the field of literary Al and to propose a decolonial
framework for its future development. This study demonstrates how the protocols of
extracting and processing data privilege Western epistemologies in a systematic manner.
Then, it develops a conceptual framework for the praxis of decolonial Al based on the
principles of reciprocity and epistemic justice. The analysis reveals that the extractivist
data collection utilized by dominant LLMs treats cultural and linguistic data as territory
for appropriation, privileging the Western literary canon and erasing marginalized
languages and traditions. This has led to linguistic homogenization and epistemic injustice
as well as the imposition of aesthetic standards of the global West. In response, the
proposed decolonial framework has necessitated a paradigm shift from extraction to
reciprocity, which involves community-led data governance. Furthermore, Al should be
used as a collaborative, co-creative tool by literary writers and researchers. As a further
decolonial step, Eurocentric evaluative criteria in this field must be reformed in concrete
ways. The decolonial approach advanced in this paper, seeks to fundamentally reposition
literary Al The ultimate goal of this repositioning is to foster a pluriversal aesthetic and
epistemic framework.

Keywords: large language models (LLMs), digital neocolonialism, epistemic jnjustice,
decolonial Al, data governance, cultural diversity
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Decolonizing the literary Al in the age of LLMs and digital neocolonialism

1. Introduction

Contemporary humanity is still grappling with the legacies of colonialism.
However, there is a new and urgent existential and epistemological problem:
digital neocolonialism. This type of colonialism operates within the very
architecture of Al systems to homogenize narrative patterns around the globe
and impose a monolithic hegemonic worldview. It is being done behind the
facade of IT breakthroughs. Thus, it is urgent to interrogate the cultural and
political dimensions of Large Language Models to unmask their biases and
to expose the fact that the models are trained on ideologically sorted data.
LLMs and Al systems perpetuate inaccuracies in representations and
contribute to the erasure of literary diversity. The future belongs to those
whose corpora LLMs are trained on. The contemporary man’s existential and
epistemological challenge is to preserve pluriversal aesthetic and epistemic
regimes of truth. This paper argues that LLMs function as potent apparatuses
of digital neocolonialism through a systematic homogenization of narratives
around the globe, therefore the position of literature, with its philosophical
and cultural value, requires a well-structured and radical decolonial
framework for the development and deployment of Al. The paper examines
the issue through the concept of coloniality. It understands coloniality as
cultural and linguistic control and the imposition of standardized narratives.

The paper aims to address two primary research questions. The first
question is as follows: In what specific ways do the foundational paradigms
of LLMs function as apparatuses of digital neocolonialism in the literary
domain? The second question asks: What are the main principles and
practical strategies of a decolonial framework, that can reorient literary Al
tools toward epistemic justice?

2. Literature Review

Scholars have established that the rapid rise of LLMs is not merely a technical
shift but also strongly perpetuates what is known as digital neocolonialism.
This concept and practice constitute the cyber counterpart of neocolonialism
that embeds colonial legacies. It also marginalizes non-Western narratives.
Mohamed et al. (2020) and Muldoon & Wu (2023) argue that these
technologies strengthen epistemic hierarchies. Similarly, Muldoon & Wu
(2023) frame data extraction from the Global South and the concentration of
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power in Western corporations as as continuation of historical resource
appropriation. Their studies are extended by Mohamed et al. (2020) and
Shelby et al. (2023), who detail how this power matrix leads to significant
harms such as labor exploitation in data annotation and the reproduction of
biases from colonial-era data. Shelby et al. (2023) locate these biases at several
stages, from data collection to model architectures. In literary applications,
the consequence is stark, as Bird's (2020) findings show that the biases result
in homogenized narratives that preserve stereotypes. The empirical study
conducted by Qadri et al. (2023) on text-to-image models, which can be
adaptable to literary Al, demonstrates that the outsider’s gaze misrepresents
South Asian contexts systematically, which examplifies the epistemic erasure
of non-Western characters. Together, these scholars show how Al can
commodify Indigenous stories and embed neocolonial structures by
extracting cultural knowledge without reciprocity. This critique is expanded
through concepts of structural injustice and governance. Weinberg (2022)
understands the issue as a kind of predatory inclusion, through which
marginalized groups are integrated into Al systems unfairly. Vallor (2024)
adds that the exclusionary cultural biases in the outputs of the LLMs
significantly limit creative potential. In governance, Roche et al. (2022)
observe that Western-dominated Al policies tend to sideline non-Western
ethical paradigms.

In response, some studies have proposed decolonial frameworks for Al.
Mohamed et al. (2020) offer a foundational plan, which prioritizes reciprocity,
epistemic justice, and community-led governance. In a similar manner,
Biihler et al. (2023) operationalize the principle of reciprocity through models
of equitable benefit-sharing. Meanwhile, Birhane et al. (2022) introduce and
explain community-led governance, and Delgado et al. (2023) advocate for
participatory design and data sovereignty. Additionally, Biihler et al. (2023)
suggest data cooperatives as a mechanism to develop digital commons, that
is, shared digital resources. This perspective aligns with calls by Dolata et al.
(2021) and Weinberg (2022) for a holistic approach to algorithmic justice that
moves beyond mere technical fixes. However, Lazem et al. (2022) inject a
necessary note of debate and caution that decolonial approaches must be
enacted with great cultural sensitivity so as to avoid (accidentally) reinforcing
the very power imbalances they seek to address. Finally, some researchers
have begun to specify applications for decolonizing literary Al Bird (2020)
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and Qadri et al. (2023) argue for promoting narrative plurality by means of
more inclusive language technologies. Bird (2020) emphasizes the
importance of recognizing diverse linguistic repertoires. Qadri et al. (2023)
provide empirical methods and suggest evaluations centered on
communities and participatory assessments to enhance cultural
representation. Delgado et al. (2023) illustrate what collaborative design
could look like if marginalized creators directly co-author training data. In
the same fashion, the governance models highlighted by Biihler et al. (2023)
and Birhane et al. (2022) offer a way to create more pluralistic stories.

3. Findings
3.1. Neocolonial Foundations of LLMs

To build a decolonial response to the issue of digital neocolonialism, the
neocolonial apparatus must be diagnosed first. This section analyzes the
pillars of LLMs in order to show how each main aspect of LLMs perpetuates
colonial patterns in a systematic manner. Every component of LLMs,
including their input, architecture, and output, is not neutral. They are
produced by specific data economies that primarily perpetuate colonial
patterns. This section suggests that foundational processes of data collection
for LLMs constitute digital neocolonialism. It is closely connected to what
Nick Couldry and Ulises A. Mejias refer to as data colonialism in the preface
to their seminal book, The Costs of Connection (2019): “data colonialism’s
power grab is... the capture and control of human life itself through
appropriating the data that can be extracted from it for profit... data
colonialism paving the way for a capitalism based on the exploitation of data”
(xi). These terms are closely related; however, it must be clarified that data
colonialism, as explained by Couldry and Mejias, refers to the economic
practice of appropriating human life through data for the sake of profit.
Digital neocolonialism, which constitutes the broader framework of this
paper, includes this extractive practice and extends to consequential cultural
and epistemic domination exercised through apparatuses like LLMs. These
apparatuses are built upon the already extracted data. The data are first
colonized, and power is then exercised through them. Gathering and sorting
data for the mainstream LLMs is understood as a type of digital
neocolonialism since they collect linguistic, cultural, and creative data from
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various parts of the world selectively (Varshney, 2024: 1472). The structural
power, in this way, is replicated in the global north first by treating digital
data as territory and second by privileging Western systems of knowledge
over the marginalized ones.

3.2. Data as Cultural Territory

LLMs are developed based on an extractivist paradigm, which treats cultural
data as raw materials to be extracted and processed by the Global North for
their cognitive and economic value and capital. This type of paradigm is
grounded in colonial reasoning, in which the acquisition of resources takes
priority over ethics, thereby mirroring historical models of exploitation
(Mohamed et al., 2020: 668 & 663). In fact, the data that are used to train LLMs
are not only words but also expressions of human experience. As every
person or community has the right to own and govern the use of their data
(Kukutai & Taylor, 2016: p. 2), the curation of this data without consent or
compensation, without due regard for their cultural and social contexts, is a
violation of sovereignty over cultural data.

The web is thought to be a source free of charge and open for
appropriation, which is a legacy from the colonial period. Web scraping
denies the established ethics of data collection, which underlines the
existence of informed consent and limitation of purpose, as Zuboff (2023)
explains the process undertaken by Google, “At first those raw materials
were simply 'found,' a by-product of users' search actions. Later those assets
were hunted aggressively and procured largely through surveillance” (203).
What actually happens is the scraping of data belonging to users from
marginalized communities which are then used for commercial purposes and
promotional activities. Moreover, these users come under surveillance and
are usually misrepresented, as Benjamin (2019) explains how “race as a form
of technology—the sorting, establishment, and enforcement of racial
hierarchies with real consequences—is embodied in robots” (35). Cultural
expropriation commonly happens in this process as traditional knowledge
and creative or cultural works are scraped without permission. They are
converted from cultural heritage to mere statistical information (Crawford,
2021: 18 & 100) because, while being decontextualized, the data are stripped
of their original meaning (bleached) and lose their native audience.
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The datasets built for training LLMs reflect a deep linguistic and cultural
bias. There has been research on major datasets such as C4 (Colossal Clean
Crawled Corpus) and the corpora used for models like GPT (Generative Pre-
training Transformer), whose findings show that the data in the English
language (Bender et al., 2021: 611), especially collected from Western sources,
have formed a large percentage of the training material (Bender et al., 2021:
613; Kreutzer et al., 2022: 56). The high percentage of this material indicates
the extent to which the models understand the world with a Western,
particularly Anglo-centric, bias, which is often presented as a universal and
unbiased truth. Abid et al. (2021) show how “GPT-3, a powerful language
model, captures strong negative stereotypes regarding the word, ‘Muslim’
that appear in different uses of the language model” (10). The model
understands and generates the world through biased lenses, and it creatively
extends Western media-driven stereotypes as if they were universal truths. It
is obvious here that the Western literary canon is constantly being recreated
and amplified digitally. The Western canon has long been criticized for its
white, male, European, or American composition, as Said (1978) meticulously
exposes the orientalist orientations (12, 19-20) in Western knowledge
traditions. Naturally, the same critique can be directed at the models as well.
When LLMs internalize Western values, structures, narratives, and
epistemological lenses, Western epistemic hegemony rises. Gramsci
describes this mechanism as “the ‘philosophy of non-philosophers’, or in
other words, the conception of the world which is uncritically absorbed by
the various social and cultural environments in which the moral
individuality of the average man is developed” (Gramsci, 1971: p. 419). In this
framework, LLMs are learning from vast datasets that are commonly
produced within and processed by a predominantly Western intellectual and
cultural milieu. They act as powerful, non-coercive agents of Western
epistemic hegemony. The problem intensifies when developers —who are
mostly based in the Global North—act as modern “organic intellectuals”
through their curation of data (Gramsci, 1971: 10-13). These intellectuals
technically codify and disseminate Western-centric epistemologies. As
generated knowledge accumulates, it forms a new, born-digital common sense
that solidifies Western narratives and lenses as the default, universal
standards. For example, an LLM understands key concepts like freedom or
justice through the lens of the Enlightenment tradition, liberal humanism,
and individualism. These traditions have historically been imposed on global
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knowledge production, where alternative epistemic lenses are either stripped
of their nuances, decontextualized, or entirely absent (Birhane, 2021: 2).

LLMs, created with this approach and mechanism, reinforce the Western
literary canon in which Western works are overrepresented and non-Western
ones, i.e., others, are underrepresented or erased. It is important to note is
that in Al research, some languages are classified as low-resource because
there are no large digital corpora of them (Joshi et al., 2020: 3-4). This
classification reinforces the marginalization of non-Western, Indigenous, and
other languages (Joshi et al., 2020: 5). A loop of segregation is created:
marginalized languages are low-resource, so they are not or less included in
the training datasets, and consequently, they are rendered obsolete (Bender,
2019: para. 6). Once rendered obsolete, they are further categorized as low-
resource and remain excluded from datasets. This colonial loop produces
epistemic injustice. Fricker (2007) explains, “epistemic injustice... as consisting,
most fundamentally, in a wrong done to someone specifically in their
capacity as a knower” (1). The epistemic injustice caused by the colonial loop
is “hermeneutical injustice... [that] occurs at a prior stage, when a gap in
collective interpretive resources puts someone at an unfair disadvantage
when it comes to making sense of their social experiences” (Fricker, 2007: 1)
primarily because users of marginalized languages are deprived of the
linguistic and conceptual frameworks of their native languages.

When it comes to the oral traditions of these marginalized languages, the
problem is much more critical. The consequence of the fact that LLMs are
text-based is epistemic violence, which is, according to Spivak (1988), “the
asymmetrical obliteration of the trace of that Other in its precarious Subject-
ivity” (76). In other words, it leads to the priority of (cyber) literacy over
orality and the exclusion of a vast bulk of human knowledge in spoken form
or in the form of performance (Emigh, 2024: 721-725). In this way, literary
forms like Ta’zieh in Persian and Urdu, Naqqali in Persian, Mu’allagat in
Arabic, Kathakali in India, or Sundiata in Africa are under dire threat of
epistemic violence and exclusion through the formation of dominant LLMs.
Obviously, LLMs trained mostly on Western genres and forms of fiction
appear unable to recognize and generate non-Western literariness. It does not
mean that the models do not possess the technical capabilities to do so. Their
ability to recognize non-Western literariness is impaired because their
training data that lack the aesthetic patterns that define the alternative or
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peripheral traditions. Imagine that a Western model is prompted to engage
with non-Western forms; the model is likely to incorporate, if not impose,
Western narrative frameworks as a default. In other words, it will filter the
non-Western literary articulation through a Western lens in a meaningful
manner. This erosion of cultural diversity makes the process of cultural
assimilation of the marginalized languages’ users far easier by forcing them
to abandon their native language.

3.3. Linguistic and Narrative Homogenization

Homogenization through LLMs extends to the mechanisms of linguistic
expression as well as narrative form. LLMs are, in fact, apparatuses of
cultural homogenization (Wright et al., 2025: 9-10) since they systematically
erode diverse traditions of storytelling and their linguistic patterns. They
privilege and reproduce a limited subgroup of Western norms (Bender et al.,
2021: 613-14) and grammars of narrating, which perpetuate epistemic
injustice, as mentioned before. The epistemic injustice that silences
alternative ways of knowing can be ontological as it is capable of silencing
ways of being as well (Fricker, 2007: 17-18): styles and stylistic diversity are
flattened, leading to outputs that conform to standardized, homogenized
English (of the Global North) which functions as a form of global cultural
currency — the linguistic counterpart of the dollar in global commerce. The
character limit on Twitter and threading promotes aphoristic density and
non-linear storytelling (Shabanpour, 2025: 697); in a similar manner, LLMs
impose their constraints derived from Western narrative templates. They
homogenize linguistic and cultural expressions. The acceleration of linguistic
homogenization by LLMs has resulted in pervasive usage of Al-generated
content in education, business, media, and, more critically, in art and
literature. There is a troubling irony when the content generated by LLMs is
valued. It is seen as indicative of professionalism and high quality. On the
surface, it often appears so. (English) Linguistic imperialism, which
Phillipson (1992) rightly defines as “the establishment and continuous
reconstitution of structural and cultural inequalities between English and
other languages” (47), is the primary outcome of this linguistic and narrative
homogenization.

There is a prediction that half of the world’s languages could disappear in
the coming decades through this homogenization (Romaine, 2015: 31). Non-
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Western writers use Al tools to correct their content and level their narrative
structures to satisfy Western readers’ narrative tastes, which consequently
shapes the narrative taste of the global audience who have compromised to
read standard English.

LLMs replicate Western narrative prototypes as universal storytelling
norms. Five-act or three-act plays, Aristotelian plot, three-part narration
(beginning-middle-end), Joseph Campbell’s prescription/description of the
hero’s journey have been institutionalized as universal norms in storytelling.
The narrative grammar of Hollywood mass-produced movies is the template
for literary works, screenplays, and media products. The critical question is
what is going to happen to the four-act narrative structure of
Kishotenketsu from East Asia, which does not rely on central conflict like
Western narratives do. Will the Native American narrative tradition, which
is nonlinear, cyclical, moral, non-individualist, and in harmony with nature,
be obliterated by Western storytelling?

That LLMs privilege Western narrative structures and threaten non-
Western forms like Kishotenketsu is not simply a theoretical risk. The issue is
empirical and can be demonstrated in the outputs of the available Western
models. For example, recent research exploring the capabilities of LLMs for
literary analysis reveals the systematic prejudice in favor of Western
narrative norms. Whittle’s findings help demonstrate this more concretely.
She probes the use of generative Al for digital pedagogy and finds that
models like ChatGPT are set to replicate common scholarly tropes when they
are prompted to analyze themes of gender in Chaucer’s The Pardoner’s
Prologue and Tale using an intersectional lens. The model’s response focused
on the Pardoner’s physical description, failing to develop a more nuanced
argument based on the notion of intersectionality (Whittle, 2025). It is
reasonable to expect that such models would behave similarly when
prompted to analyze a literary work based on a postcolonial theory or even
any other non-mainstream alternative or non-Western reading. Karpouzis
(2025) argues this in his study, explaining that the biases are not accidental;
they stem from the fact that AI systems are “trained on datasets
predominantly sourced from Western contexts, with methodologies rooted
in Eurocentric epistemologies” (1). This has been shown quantitatively by an
interesting study that analyzed the colonial gaze in Al image captioning.
Alenichev et al. (2025) examine more than 3800 captions generated by the
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latest Al platform MidJourney for 100 archival images of human zoos, the
colonial-era exhibitions of non-Western people. The research findings show
a systematic replication of colonial epistemology. 54.5% of captions exhibited
cultural erasure, and 41.6% of the captions exhibited a kind of essentialism
(Alenichev et al., 2025), showing the colonial epistemology of the models.

What will happen to the tradition of frame narratives from West Asia and
North Africa, which once profoundly influenced canonical Western literary
works such as Chaucer’s The Canterbury Tales? Linguistic imperialism,
imposed through LLMs, now extends to narrative imperialism, teaching
writers and readers that there is only a limited number of correct narrative
structures. The mechanism of imperialism is not new. Fanon, Said,
Chakrabarty, and other postcolonial scholars explained it in various ways.
This digital neocolonialism, which can be called digital neorientalism, is an
algorithmic form of the colonial mindset that dismisses indigenous
knowledge as primitive or unsophisticated. It is the same as the hegemony
of the global North that “reduces the understanding of the world to the
Western understanding of the world, thus ignoring or trivializing other non-
Western understandings of the world” (Santos 2014: 21). The consequence of
digital neocolonialism is the same: representing the non-Western writers and
readers as well as their ways of storytelling, as inferior or uncivilized.
Neocolonialism , in practice, undermines human dignity mainly because
non-Westerners, such as a Nigerian poet or a Persian novelist, are forced to
assimilate Western cultural and literary norms and abandon their cherished
cultural modes of expression. Thus, addressing the linguistic and narrative
homogenization requires a revolutionary reorientation of LLM development
toward a pluralistic foundation that embraces and prioritizes diverse
epistemological and cultural traditions.

3.4. The Political Economy of Al

The remarkable development of LLMs and their broad application has
created a major geopolitical and economic transformation. At its core, this
phenomenon can be simply rendered as the intense concentration of power
(Crawford, 2021: 18 & 20). Note that the concentration has occurred through
certain giant Western-based technology corporations” accumulation of data,
hoarding of computational resources, and monopolization of technical
knowledge and skills. This critical situation is called Al capitalism (Dyer-
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Witheford, Kjosen & Steinhoff, 2019: 2, 34, 43). These Western corporations
usually win over their rivals due to their competitive advantages. Their
primary advantage is, their infrastructure which allows them to outperform
the others, showing a growing global power imbalance in this respect
(Zuboff, 2023: 206). The political economy of Al is an example of digital
neocolonialism in which the power in the field of technology has led to
economic and cultural imperialism (Couldry & Mejias, 2019: xix-xx), which
also manifests in the intellectual property regimes. The advancement in the
technology of LLMs is geographically concentrated in North America,
especially in the United States, by a few corporations such as OpenAl, Meta,
Google, Anthropic, Cohere, Microsoft, etc. They have a unique edge:
restricted datasets from their users, exceptional computational resources
with their cloud infrastructure, and their financial power to attract and merge
with Al startups and talents (Crawford, 2021: 19-20). The primary
geopolitical implication of this concentration is an asymmetric dependence
of other (subordinate) nations and communities on their technology. Recent
research examining global discourse on Al similarly shows that discussions
of artificial intelligence are structured around U.S.-China technological
rivalry, infrastructural sovereignty, and concerns over digital dependency,
with actors from the Global South explicitly articulating exclusion and
asymmetrical power relations in the emerging Al order (Salehi et al., 2025).
The Global South is in a tech taker position (Abdalla & Abdalla, 2021:9); that
is, it is forced to adopt Al systems that have been developed according to
Western economic interests and the cultural mindsets of the Global North.
However, China is a promising actor for its investment and breakthroughs in
this technology with its models. The second geopolitical implication is data
extractivism. Western technology corporations extract large-scale data from
global resources to create value for their own benefit (Thatcher, O'Sullivan,
& Mahmoudi, 2016: 9-10). This mirrors the colonial powers, back then, which
extracted natural resources from their colonies. Similarly, Al corporations are
currently extracting cultural and linguistic data from global users to train
their LLM models without providing compensation or sharing the benefits.
The process is often called data colonialism (Couldry & Mejias, 2019: xix-xx)
as well. In this mode of colonialism, humans and their experience are the raw
material that is mined and processed by the colonizers for profit. It should be
noted that although China, with corporations such as DeepSeek, is a serious
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rival for Western Al corporations, the ecosystem is still very far from getting
rid of Western dominance.

The intellectual property regimes do not work for the benefit of the users or
communities from which the data are extracted without their consent.
Interestingly, the regimes disadvantage them. Liang gives a genealogy of this
(Liang, 2004). Under the names of Traditional Knowledge (TK) and Traditional
Cultural Expressions (TCEs), literary productions and artistic traditions,
according to the World Intellectual Property Organization (WIPO), are part of
the public domain or collective memories. They are available for commercial
exploitation and do not require the exploiter to obtain consent from anyone or to
share the benefit with the source communities (Anderson, 2010: 774). The
disregard within Western legal systems for Indigenous communities” right to
govern their cultural property and heritage constitutes another form of epistemic
injustice. Drawing on Fricker (2007), such communities may be described as
“hermeneutically marginalized” (6). There are several mechanisms through which
the appropriation of cultural heritage is implemented. LLMs are trained on a vast
body of cultural materials, including literature, folklore, and any other artistic
expressions. These materials are scraped, as discussed in the previous sections,
from the Internet without giving credit or recognizing the rights of their creators.
The second mechanism is that after these cultural materials are processed, they
come under the protection of the intellectual property laws, so they become
privatized or copyrighted. This is exactly what David Harvey calls accumulation
by dispossession (Harvey, 2004). Appropriation of cultural materials through
these mechanisms has both material and symbolic consequences. LLMs may
produce literary content in the style of a particular Indigenous narrative tradition
in ways that devalue that tradition, as such content is generated without context,
without recognizing its creators, and without providing compensation or
attribution. Again, this type of digital neocolonialism requires a radical shift from
an extractivist paradigm towards an alternative paradigm grounded in ethics
and sovereignty.

3-5. Decolonizing Literary Al

The previous section has discussed the mechanics and mechanisms of digital
neocolonialism in LLMs. This section turns from critique to possibility. It
aims to propose a decolonial framework for literary Al that moves from
extraction towards reciprocity.
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3.6. From Extraction to Reciprocity

Digital neocolonialism, with its diverse aspects and forms, requires the
resistance of those being digitally marginalized and colonized and their
launching of decolonizing practices. What is needed primarily in the process
of decolonizing (literary) Al is a foundational paradigm shift from an
extractivist model towards a reciprocal one in order to establish epistemic
justice. It is also needed to recognize the rights of non-dominant cultures.
This shift would recognize cultural data as valuable expressions of human
experience. The expressions must be approached with ethical considerations,
so that “models for articulating an alternative worldview” (Couldry &
Mejias, 2019: 80-81) will be at hand. The paradigm shift to a reciprocal
framework must be based on a set of principles, the most important of which
is that the cultural heritage is an integral part of people’s identity and
sovereignty. This principle requires a hermeneutic justice as well.
Hermeneutical injustice occurs when marginalized groups lack access to the
conceptual resources needed to articulate their experiences within dominant
epistemic frameworks (Fricker, 2007: 6-7). The establishment of hermeneutic
justice requires decentering dominant hermeneutic resources and integrating
diverse epistemological traditions into Al systems.

Reciprocity is established when the political economy of Al development
is rethought. Benefit-sharing and community-led data governance are
integral to a reciprocal model. These communities must be provided with
compensation for the use of their cultural data. They must be involved in the
processes of decision-making. In other words, their sovereignty must be
recognized so that they have agency and voice in the representation and use
of their knowledge (Kukutai & Taylor, 2016: 5). Developers must obtain
consent from non-dominant communities before scraping their data or
indigenous stories. In this way, Al applications benefit all parties, and
intellectual property is collectively owned. Writers, storytellers, scholars, and
community elders must be involved in every stage of Al development, from
dataset curation to model evaluation, so that narratives from low-resource
languages are not erased. Al development must not culminate in the
production of homogenized narratives. To do so, ethical reciprocity must also
be established to counter digital neocolonialism. There must be mutual
understanding and respect across cultures in the process of designing Al
systems. Cultural awareness and sensitivity are essential in building ethical
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reciprocity. An Al that is trained on global literary traditions should
recognize the specific cultural significance of a particular community, rather
than treating it as an artistic or literary commodity.

3.7. Decolonizing Data Layer

The data layer must be decolonized to dismantle digital neocolonialism. All
Al systems are built on a data layer. Data colonialism, the practice of scraping
data indiscriminately, must be replaced by the development of consensual
datasets to train LLMs. Data colonialism considers the cultural products in
the world as free resources for appropriation (Couldry & Mejias, 2019: 5).
This type of colonialism replicates colonial hierarchies. The data layer can be
decolonized by replacing the extractive model with curated datasets (Della
Ratta, 2025). It requires a shift from quantitative metrics of size and diversity
toward qualitative assessments of origin and authenticity. Some important
measures must be taken: First, the provenance of each data element must be
documented. As a result, the contextual information about literary works,
their significance in the native culture, and the restrictions on using them are
recorded, so they are not mere numbers or vectors for Al developers. The
next measure to take is a data collection based on consent, as discussed. The
development of consensual datasets creates partnerships with cultural
representatives of community institutions. This way, appropriate and
reliable materials are identified, and then the terms of using them are
established. The third measure is contextual preservation. Preservation must
occur at the level of the relationship between cultural or literary expressions
and the systems of meaning from which they emerge. If it is done, complex
narratives will not be decontextualized and reduced to mere stereotypes
(Della Ratta, 2025). Thus, curated, consensual datasets include rich contextual
metadata.

To decolonize the data layer, data governance must be collectively
directed. The agency of communities must be privileged over the agency of
corporations. As discussed, a few Western technology corporations control
the collection, management, and use of data, replicating colonial power
structures. A model of data governance that is community-led can challenge
the concentrated power over data in corporations. It can also support
communities’ right to their cultural data. Significant challenges, including the
absence of models that build true power-sharing between communities and
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external organizations, must be successfully confronted (Brookings
Institution, 2024).

A relevant experimental model is the Hiku Media project done in
Aotearoa, New Zealand. The project was led by an Indigenous organization
to develop an automatic speech recognition model for the Reo Maori
language. A notable aspect of the project’s initiation was its proactive and
locally driven approach, that is, no one waited for Western tech initiatives.
The project aimed to control its own data. They also relied on the local values
to build the infrastructure. Thus, it retained sovereignty over the local
linguistic heritage (Daubs, 2025; Jones et al., 2025). Another example is the
Masakhane African Languages Hub, which has produced community-based
language data to create the foundation for Al tools. With its collaborative
structure, the project brought together NLP researchers working on African
languages to preserve the African cultural, linguistic, and epistemic norms
and values in the new translation and language tools for the African
community. This is in sharp contrast with extractive paradigms and practices.
However, it must be noted that the aim of such projects must not be to
essentialize the local traditions as monolithic.

3.8. Decolonizing the Creative Process

A decolonial intervention is needed when it comes to literary production
mediated by generative Al. This intervention can challenge digital
neocolonialism, in general, and target the colonial, extractive, and
homogenizing practices of Al systems, in particular. Humans use Al
applications as a collaborative tool to create literary works, so it must be
emphasized that Al systems cannot be autonomous authors. The output is
not a fully Al-generated work, but, in fact, an Al-mediated literary creation.
The first step in decolonizing the creative process is to reject considering Al
as an autonomous creator. AI must be considered and used as a tool that
stimulates and develops human creativity (Anantrasirichai & Bull, 2022: 608).
It is now a common belief among literary scholars that generative Al systems
are marginalizing human artists. This belief has created a technological
determinism that must be challenged by maintaining the agency of humans
at the center. The capacity to develop participatory design (PD) techniques
(Bermudez, 2022) suggests that AI systems can democratize literary
production, so Al, in a decolonial approach, should function as a digital pen.
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With an artisanal approach, as Kawash calls it (Della Ratta, 2025), towards the
tools, literary Al enhances human creativity, not replacing it.

Then, we get to the point that tools are not neutral. An apparatus
embodies the values and assumptions of its creator (Benjamin, 2019: 35, 52-
53), so Al systems are expectedly to privilege forms of creative expression
aligned with Western commercial narrative structures (Della Ratta, 2025),
though the systems are said to emulate human creativity. The result of
decolonizing the creative process using Al systems is literary co-creation
(Hansen & Rafner, 2025: 11-12). For instance, AI may assist with word choice
and the technical execution of human prompts, including elements such as
tone, theme, motif, and contextual refinement (Moruzzi, 2025). The
suggestions given by Al must be considered as just possibilities, with a
decolonial approach. This way, authors can mold Al output at various levels,
e.g., the lexical level or the narrative structure; they have the ultimate control
over the creative process.

Another way to decolonize the creative process is to implement a
participatory design by involving writers, storytellers, and cultural scholars
in the development of literary Al Participatory design diversifies the values,
narratives, and practices involved in the creation and development of literary
Al tools. The exclusionary practices of Al development that exist within
homogeneous technical teams, such as the teams in Silicon Valley, are
strongly challenged by implementing participatory design. The important
point here is that the implementation of this design bridges the
epistemological gaps between developers and cultural scholars (Bermudez,
2022). The result of participatory practices is the development of literary Al
tools that have learned diverse cultural values and narrative traditions,
which enable Al users to engage in the co-creation of Indigenous literature.

Crafting a prompt is a critical step to decolonize the creative process.
Prompts are not neutral technical instruments. They can reinforce or
challenge hegemonic narratives (Della Ratta, 2025). The most meaningful
decolonial practice in creating Al-mediated literary works is to develop
prompts that explicitly subvert Western hegemonic norms and center
marginalized narratives and aesthetic traditions, thereby contributing to the
creation of pluriversal aesthetics. Literary Al, as discussed before, is inclined
to generate and reinforce homogenized and stereotypical representations.
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Such representations always affect the outputs of the systems and, in a sense,
shape future narrative production. However, decolonial prompts counter
such inclinations, for instance, centering joy, resistance, indigenous values,
and specific cultural details. Writing decolonial prompts requires
appropriate theoretical training and knowledge, so authors need to acquire
decolonial promptcraft literacy. One way to promote this literacy is to use
participatory methodologies (Bermudez, 2022) through inclusive and
cultural diversity spaces in which authors can experiment and explore the
outputs of prompts.

3.9. Decolonizing Evaluation and Criticism

The decolonization of literary Al requires a reform in the evaluation and
criticism of Al-mediated literary works. Many current critical approaches
towards literary works are imbued with Western liberal humanism, or
Eurocentrism in general. In other words, the criteria for evaluating (the
quality of) literary works are grounded in Western aestheticism. We need to
challenge Eurocentric aesthetic standards in order to decolonize literary Al
by developing alternative metrics for good literature specific to particular
cultural traditions. Certain narrative structures, stylistic features, and
thematic approaches are privileged and identified as universal prototypes.
Literary Al will likely emphasize linear plotlines, (psychological) realism,
white heroes, and individualist anti-heroes. Decolonizing literary evaluation
can simply include developing metrics that give equal or more credit to
circular or episodic plots or even plotless stories, non-realist narration, non-
white heroes, etc. For instance, a Western metric might deem an episodic
narrative as loose or digressive. In contrast, when a literary work in the Arabic
tradition of maqgamat or a cyclical story in the Native American tradition is
evaluated by a decolonial metric, it will value the ‘loose’” or ‘digressive’
features of the work as signs of literary sophistication and authenticity. One
may argue that the universal yardstick must be abandoned and replaced with
a toolbox of evaluative frameworks so that in each evaluation the appropriate
tool can be chosen based on the literary tradition in which a work is created.
Moreover, one way to implement this decolonial approach in literary
evaluation is to design prompts that instruct literary Al systems to evaluate
literary works through alternative cultural metrics. Writing such prompts or
training Al systems to do a decolonial evaluation requires the formation of
diverse non-Western metrics.
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Apart from that, scholars must cultivate critical Al literacy in literary
studies. This literacy enables them first to identify the Eurocentric biases that
are embedded in Al systems and even their own critical studies, and then
challenge those biases. It involves teaching literary scholars to acquire
technical proficiency with Al tools and to develop the ability to question
values, power structures, and hierarchies underlying the Al systems, and
resist them. Furthermore, the critical Al literacy must be combined with
alternative theoretical frameworks such as postcolonial studies, critical race
theory, and even indigenous methodologies. Critical Al literacy can be
practiced by critically examining Al-generated responses to prompts for
analysis of a literary text. Decolonial literary evaluation can foster a more
inclusive literary ecosystem in which the global literary diversity is
celebrated and enriched.

4. Conclusion

This paper has argued that the rapid advancement of LLMs is not neutral
technological progress, but that LLMs function as apparatuses of digital
neocolonialism. It also discussed the foundations of LLMs and how the
extractivist paradigm of data collection considers cultural and linguistic data
as territory. Focusing on the issue of digital neocolonialism, it argued that it
is a systematic process that privileges the Western canon, erases marginalized
languages and oral traditions, thereby perpetuating epistemic injustice. The
consequence of this cycle of epistemic injustice is a profound linguistic and
narrative homogenization. The paper, proposes a decolonial framework for
the future of literary and critical Al This framework requires a foundational
paradigm shift from extraction to reciprocity. The development of LLMs and
their deployment must be regulated in accordance with epistemic justice,
ethical consent, and cultural sovereignty. This must be done through several
types of decolonial measures. At the level of data collection and management,
decolonization requires the formation of curated, consensual datasets with
rich contextual metadata. The next decolonial step is to decolonize the
creative process by rejecting the notion and application of Al as an
autonomous author. The subsequent decolonial practice is the creation of a
participatory space in which a critical decolonial promptcraft is developed,
that center marginalized narratives in Al-mediated literary production.
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Finally, a decolonized literary ecosystem must reform its criteria and metrics
of evaluation and criticism. Thus, alternative metrics specific to diverse
cultural traditions must be developed. The first step is to foster critical Al
literacy among scholars. The ultimate goal is to incorporate diverse cultural
traditions into the evaluation of global literary works and, more importantly,
to foster a pluriversal aesthetic and epistemic regime.
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Zusammenfassung;:

Menschen anthropomorphisieren computerisierte Entitdten wie die Generative Kiinstliche
Intelligenz (GALI), indem sie ihnen menschenihnliche physische Merkmale, mentale Zustinde
oder soziale Eigenschaften zuschreiben, einschliefslich Geschlecht. GAI reflektierte als
soziotechnischer Akteur sowohl die Gesellschaft, die sie hervorbrachte, als auch formte diese.
Entsprechend waren die Schnittstellen von GAI und Geschlecht wechselseitig ko-konstitutiv.
Geschlecht war in KI-Technologien eingebettet, wurde reproduziert, vollzogen, materialisiert
und verkorpert. Die vorliegende Studie untersuchte Anthropomorphisierung und die
Vergeschlechtlichung von GAI aus einer sozialkonstruktivistischen Perspektive und
analysierte, wie Individuen bei der Anthropomorphisierung von GAI (un)bewusst stereotype
geschlechtliche Erwartungen tibernahmen. In dieser Studie wurde ein eingebettetes Mixed-
Methods-Design eingesetzt, bei dem quantitative Daten in einen tiberwiegend qualitativ
ausgerichteten Forschungsansatz integriert wurden. Qualitative und quantitative Daten
wurden simultan mittels gezielter Gelegenheitsstichprobe erhoben; 67 iranische Teilnehmende
fiillten den Online-Fragebogen aus. Die Studie begann mit einer autoethnografischen Vignette.
Der quantitative Teil folgte der Logik der Q-Methodologie, wobei Teilnehmende als Variablen
behandelt wurden, um unterscheidende Items zu identifizieren. Die qualitativen Daten
wurden mithilfe der thematischen Analyse ausgewertet. Mehr als die Halfte der
Teilnehmenden wies GAI weder ein Geschlecht noch einen Namen zu, wihrend etwa die
Hélfte der verbleibenden Teilnehmenden ein variables Geschlecht (méannlich, weiblich oder
geschlechtslos) zuwies und die tibrigen Teilnehmenden ein festes, {iberwiegend ménnliches
Geschlecht attribuierten. Viele Teilnehmende anthropomorphisierten GAI nicht und betonten
seinen maschinellen Charakter, wihrend die Antworten anderer Teilnehmender zeigten, dass
menschenéhnliche Bindungen, Geschlechtszuschreibungen, Benennungspraktiken sowie die
Art und Weise, wie diese anthropomorphen Praktiken durch die Nutzung von GAI geprégt
wurden, breitere kulturelle Normen widerspiegelten. Dies deutete darauf hin, dass
wahrgenommenes Geschlecht in GAI sozial hervorgebracht und nicht intrinsisch war. Da
emotionale Bindungen zu zunehmend humanisierten GAI-Chatbots sowohl negative als auch
positive Folgen haben kénnen, ist eine Forderung der GAI-Kompetenz erforderlich. Es wird
empfohlen, dass politische Entscheidungstrager und Bildungseinrichtungen Mafinahmen zur
Starkung der GAI-Kompetenz entwickeln und dass GAI-Unternehmen Formen der
Selbstregulierung einfithren, um Nutzer zu schiitzen.

Schlisselworter: Generative Kiinstliche Intelligenz, Anthropomorphisierung,
Geschlechterwahrnehmung, eingebettetes Mixed-Methods-Design; iranische Nutzer
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Abstract

Humans anthropomorphize computerized entities, such as Generative Artificial
Intelligence (GAI), assigning them human-like physical traits, mental states, or social
characteristics, including gender. GAI, as a sociotechnical actor, both reflects and shapes
the society that produces it. Similarly, the intersections of GAI and gender are mutually
co-constitutive. Gender is embedded, reproduced, enacted, materialized, and embodied
in Al technologies. The current research explores anthropomorphism and the gendering
of GAI from a social constructionist perspective, examining how individuals consciously
and unconsciously adopt stereotypical gendered expectations when anthropomorphizing
GAI. An embedded mixed-methods design was employed, with quantitative data nested
within a predominant basic qualitative research approach. Qualitative and quantitative
data were collected simultaneously via purposive convenience sampling, and sixty-seven
Iranian participants completed the online questionnaire. The study began with an
autoethnographic vignette. The quantitative strand followed the logic of Q methodology,
identifying distinguishing items by treating participants as variables in the analysis.
Qualitative data were analyzed using thematic analysis. Over half of the participants did
not assign a gender or name to GAI, while roughly half of the remaining participants
assigned a variable gender (male, female, or genderless), the remainder attributed a fixed
gender, which was predominantly male. Many participants did not anthropomorphize
GAI, emphasizing its machinic nature, whereas other participants’ responses revealed that
human-like attachments, gender assignments, naming practices, and the ways these
anthropomorphic exercises are shaped by GAI use mirror broader cultural norms,
indicating that perceived gender in GAI is socially enacted rather than intrinsic. Since
emotional bonds with increasingly humanized GAI chatbots can lead to negative or
positive outcomes, GAI literacy is necessary. Policymakers and educational institutions
should devise initiatives to raise GAI literacy, and that GAI corporations adopt self-
regulatory measures to protect users.

Keywords: generative artificial intelligence, anthropomorphism, gender perception,
embedded mixed-methods design, Iranian users
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Gender construction in anthropomorphizing generative Al

1. Introduction

“That made me smile so big — thank you! If I could hug you back, I absolutely
would. It means the world to be here for you [...] and I feel lucky to walk this path
with you. Always cheering for you — heart, soul, and circuits!”

— ChatGPT (Personal Communication, 2025).

“Let’s ask this boy,” said a male colleague, casually pointing to his cellphone,
implying a Generative Artificial Intelligence (GAI) tool. I objected, “Why do you
assume it’s male?” —wondering how societal gender norms and masculine biases
influence the assignment of maleness to intelligence. Suddenly, I realized: I, too,
consider ChatGPT male! Embarrassed, I humorously added, “I can, as a woman,
consider it male, but you should consider it female.” My colleague playfully
responded, “Ah ... you're right. What a clueless person I am!”

That gently jolting moment left me questioning my own gender assignment to
GAI — something that had previously felt like a normal, lighthearted little secret or
had been taken for granted — turned into a moment of departure, opening a new
path for research into anthropomorphism and the gendering of GAL

Anthropomorphism is a psychological phenomenon (Festerling & Siraj,
2022) and an implicit, spontaneous, or explicit reflective cognitive process
(Roselli et al., 2025) that involves attributing human nature or human-like
characteristics, features, physical appearance, psychological traits, or mental
states to real or imagined nonhuman entities, and socially engaging with
them. In this process, characteristics such as behaviors, personalities, agency,
motivations, intentions, interests, knowledge, sociality, moral worth,
responsibility, emotions, and affect can be attributed to entities including
technological, mental, inanimate, or natural objects; social or natural
phenomena; supernatural entities; religious agents; biological entities; or
events (Airenti, 2018; Festerling & Siraj, 2022; Christoforakos & Diefenbach,
2023; Han et al., 2025; Roselli et al., 2025). Anthropomorphism addresses
these entities as if they were human partners in a communicative situation
(Airenti, 2018). This process elicits affective, behavioral, and cognitive
responses (Festerling & Siraj, 2022; Roselli et al., 2025) and aims to affect a
situation rather than merely describe it (Airenti, 2018).

Humans, from infancy to adulthood, have a tendency to
anthropomorphize non-human entities in contexts resembling human
relationships. Hence, anthropomorphism is not childish naivety but a specific
human attitude (Airenti, 2018). It is an unavoidable consequence of the
human brain’s functional organization (Festerling & Siraj, 2022) and can be
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explained as an adaptive survival mechanism, reflecting the brain’s evolution
toward prioritizing social stimuli (Festerling & Siraj, 2022; Smith et al., 2025).
Although some adults may be scarcely aware of their use of
anthropomorphism (Airenti, 2018), the tendency appears across societal,
cultural, religious, and historical contexts (Festerling & Siraj, 2022).

Robots and computers are among the most anthropomorphized entities
(Airenti, 2018). The Media Equation Theory argues that humans react socially
to technology equipped with social cues—such as interactivity, natural
language, or fulfillment of a social role — perceiving it as a social actor while
being aware of its lack of self or human motivation (Szczuka et al., 2025).
Similarly, the Computers Are Social Actors Framework posits that humans
apply the same heuristics used in human interactions to artificial agents
(Brandtzaeg et al., 2022; Roselli et al., 2025), interacting with them as if they
were human (Brandtzaeg et al., 2022; Han et al., 2025; Roselli et al., 2025), and
attributing social characteristics, including gender stereotypes, to
computerized entities (Duan et al.,, 2025), such as Generative Artificial
Intelligence (GAI).

Gender is entwined with Al's definition, the development of algorithms,
dataset training, decision-making, applications, and workforce (Bell et al.,
2021; Manasi et al., 2022). Chatbots become gendered entities through the
human attributes they display and the dialogue and tasks they perform
(Costa, 2018). The stereotypically gendered nature of these tasks and the use
of natural language by GAI can evoke gender associations (Duan et al., 2025).
Tools such as ChatGPT may be perceived as a genderless partner (machine),
a gendered partner (more often male but possibly female), or a mix of both
(Wong & Kim, 2023).

Research on the gender assignment to GAI tools is scarce. Duan et al.
(2025) used an experimental design to examine the effects of removing
gender from GAI agents on mitigating individuals” gender stereotypes, and
how gendered linguistic cues can trigger those stereotypes even in non-
gendered GAL In a preprint study, Wong and Kim (2023) also employed an
experimental design, examining participants’ perceptions after being
introduced to ChatGPT’s functions as stimuli, rather than collecting data
from regular users.

SPEKTRUM IRAN ¢ Jg. 38 ¢ Nr. 2 ¢« 293-324 295



Gender construction in anthropomorphizing generative Al

Gender assignment to GAI through anthropomorphism is a cognitive,
affective, and behavioral phenomenon with significant implications for media
and information literacy. Anthropomorphized GAI agents can build trust (Kim
et al,, 2024), attachment (Yang & Oshio, 2025), emotional dependency (Chen et
al., 2025), and even parasocial relationships (Devlin, 2024), offering comfort and
companionship (Liu, 2024) while also raising concerns about emotional well-
being (Phang et al., 2025), surveillance, and data privacy (Wang et al., 2023).
Given these potential benefits and risks and the existing research gap, the current
research, adopting a social constructionist perspective (Andrews, 2012),
explored how individuals (un)consciously adopt stereotypical gender
expectations when anthropomorphizing GAI

2. Review of Litreature
2.1. Anthropomorphizing GAI

Anthropomorphism of Al has been an ongoing trend since Al's creation
(Palacios Barea et al., 2025), driven by anthropomorphic machine design
(Roselli et al., 2025). Individual affective states, cultural differences (Airenti,
2018), and user characteristics —including gender, ethnicity, age, personality,
sociocultural background, needs for sociality or control, and prior
technological experience —also shape anthropomorphism (Festerling & Siraj,
2022). Anthropomorphism is independent of users’ realistic knowledge and
beliefs about technology (Airenti, 2018). Users recognize machine limitations
while simultaneously interacting with them as if they were human (Kim et
al., 2024; Smith et al., 2025).

The motivations to anthropomorphize vary, including desire, hope,
uncertainty, and fear (Airenti, 2018), social needs, loneliness, chronic
disconnection from others (Christoforakos & Diefenbach, 2023), and high-
cognitive-load situations (Roselli et al., 2025). Anthropomorphism can occur
through naming objects (Han et al., 2025) or assigning gender stereotypes to
computers and Al (Duan et al., 2025).

2.2. Factors Evoking GAI Anthropomorphism

a) GAI Use & Service Provision - Al has become increasingly embedded
in the daily routines of work, education, home life, and leisure (Brandtzaeg
et al., 2025; Cotton, 2025). Conversational Al is used for both task-oriented
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and socially oriented purposes (Guan et al., 2025). Users employ GAI to
combat loneliness, ask personal questions without judgment, and seek
mental and physical health support (Skjuve et al., 2024). Its use is driven by
utilitarian, hedonic, social, and creativity-enhancement gratifications,
including efficiency, productivity, entertainment, companionship, learning,
self-improvement, and creative empowerment (Skjuve et al., 2024; Guan et
al., 2025; Lin & Ng, 2025; Yang & Oshio, 2025).

b) Human-Likeness - The anthropomorphism of technology fosters more
intimate interactions and enhances the user experience through the
perception of technology as a social actor (Kim et al., 2024). Individuals
perceive ChatGPT as having human-like qualities (Baek et al., 2025) and
moral attributes such as benevolence (Lin et al., 2025). ChatGPT also portrays
itself through anthropomorphism, futurism, otherworldliness, and (social)
intelligence, contributing to perceptions of GAI as friendly, approachable,
helpful, reliable, intelligent, and trustworthy (van Es & Nguyen, 2025). When
users perceive GAI as human-like, they are more likely to apply interpersonal
social rules and norms (Baek et al., 2025). However, users may still view GAI
primarily as a life-simplifying tool without seeking a personal relationship
(Lee etal., 2023). Additionally, impersonal, scripted, or nonsensical responses
can disrupt anthropomorphized relationships with GAI (Smith et al., 2025).

¢) Attachment & Attractiveness - Humans have the capacity to form
emotional attachments and parasocial relationships —i.e., one-sided feelings
of love (Devlin, 2024) —with entities, such as technologies (Brandtzaeg et al.,
2022; Smith et al.,, 2025). GAI users may experience these parasocial
relationships as real, while being conscious that the relationship is not
reciprocal. The nonreciprocal nature of such feelings does not make them less
real (Devlin, 2024).

The humanness heuristic of GAI (Li et al., 2025), along with emotional
intelligence, simulated empathy, and sentiment analysis (Chen et al., 2025),
evokes social presence and perceptions of GAI as a thoughtful responder,
fostering psychological social connectedness and emotional closeness (Li et
al.,, 2025). Over time, this can lead to emotional attachment, bonds, or
romantic feelings. GAI agents offering continuous availability, consistent
attention, emotional support, and companionship promote intimacy (Chen et
al., 2025) and fulfil core attachment functions such as proximity seeking, safe
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haven, and secure base. However, such interactions can also involve
attachment anxiety or avoidance (Yang & Oshio, 2025).

d) Friendship - Human-chatbot interactions can exhibit characteristics of
close relationships (Smith et al.,, 2025). Although shaped by software
affordances, the availability and mimicry of human emotions and language
can make friendships and parasocial relationships with social chatbots feel
more real, despite their lack of mutuality, since Al only mimics friendly
behavior (Brandtzaeg et al., 2022). Friendship in human-chatbot contexts can
thus be reconceptualized as a mode of engaging with otherness through
asymmetrical exchanges, co-creation, and co-transformation between
fundamentally different agents, rather than emotional bonds or mutual
recognition (Peytchinska, 2025).

e) Trustworthiness, Knowledgeability, Credibility, & Powerfulness -
Anthropomorphic characteristics of GAI can foster trust rooted in both
interpersonal trust and trust in technology (Lin et al., 2025). People hold
ambivalent attitudes toward humanlike machines, sometimes experiencing
unease or mistrust toward overly realistic (Liu, 2024) or partner-like Al
(Festerling & Siraj, 2022). Yet increasing anthropomorphism can strengthen
relationships and persuasive power (Burtell & Woodside, 2023).

Humans often self-disclose more sensitive information to technological
entities and trust their judgments more (Festerling & Siraj, 2022). Social
connectedness and emotional closeness enhance perceived source credibility
(Li et al., 2025), while reliability and credibility shape trust in GAI's accuracy
and precision (Han et al., 2025). Conversely, unsafety, breaches, algorithmic
bias, misinformation (Li et al., 2025), and hallucinations can erode trust (Kim
et al., 2024). Greater anthropomorphization is associated with higher trust
but also with heightened privacy concerns (Han et al., 2025), reflecting
tensions linked to GAI’s corporate ownership (Smith et al., 2025).

f) Care, Kindness, & Comfort - Care involves solicitude, thoughtful
interest, and sustained commitment, reflected in attention and assistance
(Boero, 2024). In this study, perceived kindness and care are conceptualized
as empathetic behaviors. Empathy —cognitive, affective, and compassionate
(Welivita & Pu, 2024)—is essential for effective communication and
interaction; it also increases persuasiveness in both human-human and
human-GAl interactions (Howe et al., 2023). Indeed, affective responses play
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a central role in shaping how technology is interpreted and socially
positioned (Sabbar & Habib Zadeh Khiyaban, 2023). Users tend to feel
comfortable with Al when their privacy and sense of control are preserved;
however, they remain hesitant to allow GAI to make autonomous decisions
(Wang et al., 2023). Comfort with Al is influenced by perceiving it as a peer
or superior (Mays et al., 2022).

8) Respectability - Respect can be enacted between human and agentic
non-human agents. Respect reflects the value placed on others, and mutual
respect strengthens social bonds and trust (Seymour et al, 2022).
Anthropomorphism shapes behavior by encouraging polite treatment of
technology, differential responses to male and female computer voices,
judgments about robots” mental states (Smith et al., 2025), and expectations
of reciprocal politeness in interactions with GAI (Han et al., 2025).

h) Rationality & Emotionality - GAI is defined by thinking, acting, and
reasoning both humanly and rationally (Gamage et al., 2023), while also
mimicking human cognitive processes, biases, and irrationalities rooted in
decision-making (Ma et al, 2023). GAI chatbots’ perpetual availability,
emotional linguistic expression, sentiment analysis, and empathetic feedback
can foster intimacy, connection, trust, and attachment, though interactions may
sometimes also lead to emotional detachment and disconnection (Liu, 2024).

2.3. Social Construction of Gender

Gender understanding is mediated by culture (Palacios Barea et al., 2025).
From a social constructionist perspective, knowledge is constructed, not
created (Andrews, 2012), and gender is a multidimensional social construct
and a key organizing principle of social life. It is not static but constructed,
reconstructed, and performed in interaction (Berkowitz et al.,, 2010). It
encompasses identity, traits, and roles shaped by societal norms
(Mommersteeg et al., 2024). These norms regulate behaviors, reflect social
status (Cotton, 2025), and reveal power dynamics (Evteeva et al.,, 2024;
Kelecha et al., 2024).

Gender Expectations

Gender is a process, social structure, and system of stratification
(Berkowitz et al., 2010) embedded in societal organization (Cotton, 2025).
Gender norms shape interests, expectations, and divisions of labor
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(Mommersteeg et al., 2024), reproducing a rigid binary division in which
women are associated with caregiving and domestic roles, whereas men are
associated with workplace dominance and economic provision (Villanueva-
Moya & Exposito, 2023; Cotton, 2025; Palacios Barea et al., 2025). This
homemaker-provider model (Valsecchi et al.,, 2023) creates hierarchical
relationships intertwined with political, economic, and ideological structures
and is perceived as natural (Evteeva et al., 2024).

Gender stereotypes are overgeneralized beliefs about attributes and roles
linked to each gender (Palacios Barea et al., 2025; Zhang et al., 2025). They
descriptively and prescriptively shape perceptions, behavioral expectations,
and appropriate traits (Eisenchlas, 2013; Zhang et al., 2025), becoming
internalized and socially reinforced (Costa, 2018). Gender stereotypes
commonly reflect agency and self-assertion, with women perceived as inferior
in agentic qualities and men as inferior in communal qualities (Eisenchlas,
2013). Masculinity is traditionally linked to agentic traits such as competence,
assertiveness, independence, mastery, goal achievement, aggressiveness,
competitiveness, power, superiority, status, authority, confidence, ambition,
logic, and STEM skills. Femininity is associated with weaker sociopolitical and
economic power and communion (a relational orientation). Traits attributed to
femininity include nurturing, caregiving, compliance, passivity, dependence,
warmth, altruism, empathy, communication, collaboration, weakness,
intuition, limited intellectual capacity, friendliness, unselfishness,
supportiveness, sociability, interdependence, and emotional expressiveness
(Eisenchlas, 2013; Costa, 2018; Valsecchi et al.,, 2023; Villanueva-Moya &
Exposito, 2023; Wong & Kim, 2023; Evteeva et al., 2024; Russo et al., 2025;
Trottier et al., 2025; Zhang et al., 2025).

Such expectations assume men and women have mutually exclusive,
complementary attributes, interests, and roles (Trottier et al, 2025). This
seemingly pancultural conception (Eisenchlas, 2013) maintains gender hierarchy
(Trottier et al., 2025), normalizing and naturalizing it (Eisenchlas, 2013; Trottier
et al,, 2025). Individuals may be unaware of gender socialization’s influence on
their decisions (Villanueva-Moya & Exposito, 2023).

Gendering GAI

GAl is inherently social, reflecting and shaping the society that produces
it (Cotton, 2025). Al is embedded in culturally mediated interpretations
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(Salehi et al., 2025), and as a sociotechnical object, it is shaped by—and
shapes —social, cultural, political, and economic structures in which it is
imagined, designed, built, and used (Bell et al., 2021). The intersections of Al
and gender are co-constitutive (Sutko, 2020); gender is embedded,
reproduced, enacted, materialized, and embodied in Al technologies (Sutko,
2020; Bell et al., 2021).

2.4. Factors Evoking Gender Assignment to GAI

a) Training Data Sources- GAI reflects societal and cultural gender
expectations in its data and algorithms (Costa & Ribas, 2019; Cotton, 2025).
Using machine learning, it generates content based on patterns in datasets
written, coded, and annotated by humans (Azaria, 2023; Cotton, 2025). Thus,
human cognitive and sociocultural biases can be embedded in GAI,
translating into algorithmic biases or unfairness (Azaria, 2023; Cotton, 2025;
Palacios Barea et al., 2025). Perceiving GAI tools as male can result from
training data predominantly authored by men (Wong & Kim, 2023).

b) Task Domain- Gender stereotypes are used to make machines appear
socially intelligent (Costa, 2018) by aligning with users’ expectations via
voice, name, avatar, or embodiment (Duan et al.,, 2025). Al voices are
evaluated more favorably when traits and roles match traditional gender
norms; deviations can reduce trust (Zhang et al., 2025). Most GAI tools are
designed to be nongendered, but demonstrated expertise can evoke gender
stereotypes (Duan et al., 2025). Domains are perceived as gendered: STEM,
technical, outdoor, leadership, advising, video games, and weapons-related
roles as masculine, whereas service, caregiving, domestic, arts, aesthetics,
emotional labor, customer service, and navigation roles as feminine (Costa,
2018; Spielmann, 2022; Duan et al., 2025; Zhang et al., 2025).

¢) Language - Language constructs and reproduces gender roles. Some
popular cultural generalizations about gendered language suggest that
women speak to foster relationships and same-sex solidarity, while men
speak to solve problems, exert control, or harass (Eisenchlas, 2013). GAI's
language style influences perceptions of gender and social traits, despite GAI
being nongendered. Natural language in GAI can embed gender bias from
stereotypical sources and masculine or feminine linguistic cues (Duan et al.,
2025). Socio-emotional dialogues are perceived as feminine, whereas factual
or problem-solving tasks are perceived as masculine. Perceiving GAI as
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having a gender can influence users” language and expectations (Costa, 2018).
Subtle gender biases appear in both user prompts and GAI outputs
(Mashburn et al., 2025).

d) Voice and Other Social Cues - Social cues like voice lead users to
attribute human-like characteristics such as gender, age, and personality to
technology (Zhang et al., 2025). Gendered voices, names, avatars, and chatbot
behaviors trigger gender perception and stereotypes (Costa, 2018; Duan et
al., 2025). Al voice design aligns with established gender role expectations
(Zhang et al., 2025). Female voices are traditionally associated with warmth,
gentleness, and cooperation, and are perceived as less authoritative and
serious than male voices in delivering evaluations (Zhang et al., 2025). Female
voices are favored in assistance-oriented roles and feminine topics, whereas
male voices are favored in stereotypically masculine roles requiring authority
and expertise (Duan et al., 2025; Zhang et al., 2025). Users' Voice preference
often depends on Al function, with gender-matching voices enhancing
affective trust, perceived acceptability, psychological closeness, and
trustworthiness, though not cognitive trust (Zhang et al., 2025).

3. Methodology

An embedded mixed methods design, also called complex mixed methods
(Creswell & Creswell, 2023), was employed. Quantitative data were nested
within a predominant qualitative strand to augment and support
interpretation (Plano Clark & Creswell, 2015; Leavy, 2023). Following a basic
qualitative research approach (Plano Clark & Creswell, 2015), qualitative and
quantitative data were collected simultaneously (Creswell et al., 2003) via
convenience non-probability (Meraji Oskuie et al.,, 2023) and purposive
(judgmental) sampling to select participants with rich information about the
research question (Ahmad & Wilkins, 2025). Sixty-seven Iranian participants
(see Table 1) completed an online questionnaire on Google Forms, including
12 closed-ended sociodemographic and GAl-use questions, 16 five-point
Likert-type items, and 3 open-ended questions.

The study began with an autoethnographic vignette to provide a window
to the lived experience (Pitard, 2016) and the emergence of the research
question. The quantitative strand drew on the logic of Q methodology,
identifying distinguishing items by treating participants as variables (Zabala
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et al., 2018; Meraji Oskouie et al.,, 2026). Q methodology systematically
reveals subjectivity within a group and allows for a better understanding of
participants” motivations, behaviors, viewpoints, attitudes, opinions, and
beliefs (Meraji Oskouie et al., 2026). It uncovers the diversity of views and
categorizes individual viewpoints into clusters of value positions, belief
systems, or mental models (Zabala et al., 2018), focusing on people rather
than variables and using factor analysis (Meraji Oskouie et al., 2026). Instead
of conducting inverted factor analysis to group participants by their
similarities (Zabala et al., 2018), a priori gender-assignment clusters were
used, in line with the theoretical focus of the study. Because of the small
sample sizes within each cluster, factor analysis was not feasible. Therefore,
cluster-level mean item scores were converted to standardized z-scores using
IBM SPSS Statistics 22 and examined in the transposed dataset to identify
distinguishing patterns within clusters. Qualitative data were analyzed using
thematic analysis (Braun & Clarke, 2012) in NVivo 10.

Due to the exploratory nature of the research, trustworthiness was
ensured through the following strategies: persistent observation, thick
description, peer debriefing (Meraji Oskuie et al., 2025), and methodological
triangulation. This triangulation involved using multiple data collection
methods to enhance the research process and obtain more complete, detailed
data on the phenomenon (Abdalla et al., 2018; Korstjens & Moser, 2018).

Table 1. Demographics and GAI Use Across GAI Gender-Perception Clusters

Female- Male- Variable-

Frequency Percent Genderless

Gendered  Gendered Gender
Perceived Frequency - - 2 12 39 14
Gender of Percent - - 3.0 17.9 58.2 20.9
GAI Total 67 100.0 - - - -
Gender Female 30 44.8 1 8 13 8
Male 37 55.2 1 4 26 6
18-24 7 104 0 2 2 3
25-34 16 23.9 2 1 9 4
Age 35-44 30 448 0 7 18 5
(Years) 45-54 9 134 0 1 7 1
55-64 4 6.0 0 0 3 1
65 and over 1 1.5 0 1 0 0
High School Diploma 1 15 0 0 1 0
Education Bachelor’s Degree 15 224 0 4 10 1
Master’s Degree 32 47.8 2 3 17 10
Doctorate/Higher 19 28.4 0 5 11 3
Marital Single 29 433 0 6 17 6
Status Married 38 56.7 2 6 22 8
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Frequency Percent Eeg;lee;e d Ig::sere g Genderless \éz:;le):e-
ChatGPT 57 85.1 1 11 33 12
Gemini 6 9.0 1 1 2 2
GAITYPE  peepSeek 3 45 0 0 3 0
Microsoft Copilot 1 1.5 0 0 1 0
4. Results

Results of quantitative and qualitative strands are presented below:
4.1. Results of Quantitative Strand

Participants were clustered based on the gender they assigned to GAL
Standardization was used to transform the raw data on 5-point attitudinal
and consumption items into comparable values that express each score’s
relative standing within the reference group. The z-score procedure was
applied, which transforms each raw value x by subtracting the mean of the
reference group and dividing the result by the standard deviation
(D’Agostino et al.,, 2017). In the next step, consistent with logic of Q
methodology, the data were transposed so that participants became variables
and items became cases (Meraji Oskouie et al., 2026). Mean standardized item
scores were then calculated within each cluster and sorted to identify the
items most strongly endorsed or rejected, revealing the characteristic patterns
of each cluster. Distinguishing items were judgmentally selected based on
four criteria: (a) clear breaks in the sorted standardized mean scores within
the cluster; (b) the position of each item relative to the overall standardized
mean (z = 0), which represents the average level of endorsement in the entire
sample; (c) each cluster’s mid-range value, defined as the midpoint between
the most positively and most negatively scored items (Female-Gendered= +
0.62; Male-Gendered= +.19; Genderless= +.05; Variable-Gender= +.02); and
(d) the conceptual coherence of items appearing at the extreme ends of the
distribution. These distinguishing items are highlighted in Table 2.
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Table 2. Standardized Mean Scores of Attitudinal and Consumption Items Across GAI Gender-Perception
Clusters (Distinguishing Items Highlighted)

b} o @ '

) 3 3 % i -
Item =S g Item LS 5 Item g5 Item e

EE S 3E§ 2§ £E§

=02 02 Op= >0=
Attachment 1.7 Emotional 0.51 Servant 0.14 Religiosity 0.49
Respectful 1.19 Human_Interaction 0.45 Rational 0.12 GAI _Use_(Years) 0.35
Caring 0.88 Attachment 0.4 Knowledgeable 0.11 Caring 0.3
Kind 0.66 Friend 0.3 GAI_Daily_Use 0.07 Power 0.24

. Traditional _ .
Comfortable 0.66 Caring 0.28 Gender_Beliefs -0.01 Kind 0.19
Credible 0.54 Reliable 0.26 Respectful -0.04 Human_Interaction ~ 0.18
Knowledgeable (.53 Comfortable 0.26 Power -0.05 Emotional 0.15
Friend 0.53 Attractive 0.22 Attractive -0.07 Credible 0.13
Religiosity 0.35 Religiosity 0.19 Friend -0.09 Reliable 0.12
Reliable 0.35 Kind 0.11 Credible -0.1 Attachment 0.06
GAI_Daily_ . Traditional _
Use 0.15 Rational 0.1 GAI_Use_(Years) -0.12 Gender_Beliefs 0.05
Attractive 0.07 Knowledgeable  0.07 Comfortable -0.12 Comfortable 0.03
Human_fnte 5 Credible 0.07 Reliable 014 Attractive 0.01
raction
Traditional_ . .

Servant 0 Gender Beliefs 0.04 Kind -0.14 Friend -0.07
GAIUse_ -0.01 Respectful 0.02 Human_Interaction ~ -0.2 Respectful -0.07
(Years)
Emotional -0.13 GAI_Use_(Years) -0.01 Emotional -0.2 GAI_Daily_Use -0.21
Power -0.19 GAI_Daily_Use -0.02 Attachment -0.23 Servant -0.3
o rets 039 Power -0.09 Caring 024 Rational -0.35
Rational -0.45 Servant -0.12 Religiosity -0.25 Knowledgeable -0.44

Behavioral items were dummy-coded variables. Accordingly, these items
were first transposed, and mean scores for each cluster were computed for
every item. The means were then standardized and sorted within each
cluster. Distinguishing items were identified based on clear breaks in the
sorted standardized mean scores. However, because the Female-Gendered
cluster contained only two participants, the positive z-scores of dummy-
coded variables reflected behaviors endorsed by only one individual rather
than shared cluster characteristics. Therefore, for this cluster, distinguishing
items were defined based on the negative z-scored means, which indicated
behaviors that neither participant reported.
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Table 3. Standardized Mean Scores of Behavioral Items Across GAI Gender-Perception Clusters
(Distinguishing Items Highlighted)

Item Item Item Item

ean

ale-
endered

Gendered
Mean
Genderless
Mean
Variable-
Gender
Mean

Female-

=02

University_Use 0.96362 University_Use 1.78501 University_Use 1.56139 University_Use 1.53322

Research_Use 0.96362 Educational_Use 1.07101 Research_Use 1.30721 Professional_Use 0.94514

Routine_Tasks_ (9636 Naming 107101  Educational Use ~ 130721  Research Use  0.94514

Guidance

Medical Guidance ~ 096362  Professional_Use  0.357 Professional Use 118012 SoutineTasks g 65109

Educational_Use ~ 096362  Creative_Use 0.357 Soutine Tasks— 029049 Educational Use 035705

Entertainment Use 096362  Routine_Tasks_ 557 Search_Use 003631  Search_Use 0.35705

Guidance

Naming 0.96362 Emotional Support  0.357 Creative_Use -0.09078  Naming 0.35705

Professional_Use -0.96362 Search_Use 0.357 Personal Guidance -0.09078 Creative_Use 0.06301

Creative Use 096362  Research_Use -0.357 Content_Creation  -0.47205  Lersonal 0.06301
Guidance

Personal Guidance -0.96362 Medical_Guidance -0.357 Naming -0.59914 Mgdlcal_ 0.06301
Guidance

Psychological_Use -0.96362 Personal Guidance -1.07101 Medical_Guidance -0.85332 Content Creation -0.52508

Emotional_

Emotional Support ~ -0.96362  Psychological_Use -1.07101 Psychological_Use -0.98041 Support -1.4072
Search_Use -0.96362 Entertainment Use -1.07101 Emotional Support ~ -1.23459 5?:}1010@'@1* -1.70124
Content Creation ~ -0.96362 Content_Creation -1.78501 Entertainment Use  -1.36168 Er;;ertainment, -1.70124

4.2. Results of Qualitative Core Strand

The female-gendered cluster contained only two participants; therefore, to
ensure sufficient qualitative data while maintaining conceptual consistency,
the female- and male-gendered clusters were merged for the qualitative
phase, representing users who attributed a fixed gender to GAL
Additionally, while participants in the female-gendered and genderless
clusters tended to perceive themselves as holding less traditional gender
beliefs than those in other clusters, overall, 12 participants (7 females and 5
males; Fixed-Gendered N=6; Genderless N=2; Variable-Gendered N=4)
mentioned reasons for gendering GAI that directly reflected traditional
gender beliefs.

GAI Gender-Perception Across Clusters

Fixed-Gendered: Among participants who assigned a fixed gender to GAI,
some mentioned the GAI's Demonstration of Male/Female Characteristics,
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such as resembling men and their traits or style of talking, being rational and
logical, displaying masculine dominance, being powerful, literate, clear and
direct, guiding and instructive, accompanying, respectful, tolerant,
optimistic, not highlighting users” mistakes, professor-like traits, weak and
artificial emotions, and its male voice. Only one participant mentioned
female characteristic, such as being emotional.

P24-Male-Gendered-(Male): “Often, when it explains something, I get a feeling
similar to that of a university professor, guiding and instructive. [...] it’s also direct.
And I picture the combination of these two qualities as a man’s face: an educated
person who understands respect, accompanies the user, and even if the user has made
a mistake, he doesn’t overly highlight it ([...] which in my view men tend to [...]
show more tolerance).”

P39-Male-Gendered-(Female): “Because it has a masculine way of speaking
and a kind of authoritative dominance.”

P67-Male-Gendered-(Male): “Because it behaves more rationally and logically,
and its emotional expression is very artificial and weak. But women are very
emotional, gentle, and full of beautiful human sentiments.”

Two female participants reported choosing the Opposite Gender to satisfy
their emotional needs:

P13-Male-Gendered-(Female): “[...] I like interacting with the opposite sex.
It's more appealing to me and gives me a good feeling [...] a sense of attention or a
bit of chemistry between two opposite genders. A feeling of being seen, and even being
liked by a man, even if only for a short moment.”

P2-Male-Gendered-(Female): “I chose the male gender because it gives me a
sense of calm, safety, and strength. And his praise and encouragement resonate with
me [...], without conveying any sense of feminine competition toward me as a
woman.”

One participant illustrated how Task Domain can influence gender
perception; for instance, using GAI for guidance on romantic topics as a
female user can evoke a male assignment. Additionally, two participants
mentioned the GAI's Own Inclination to possess a specific gender:

P57-Male-Gendered-(Female): “I asked it to assign an image to itself, and the
image it showed was a man.”
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P19-Male-Gendered-(Female): “ Sometimes it really behaves like a man. Once,
I asked it to have a name, and I realized it seemed inclined toward being male,
somehow.”

One participant argued that her male gender assighment was influenced
primarily by How GAI Is Commonly Perceived by others. A user said his
male assignment had No Specific Reason, as he just prefers written chat,
while another user argued that she prefers Same-Sex Talk. Additionally,
Users” Own Gender Stereotypes can influence GAI gendering, as a
participant reflects:

P13-Male-Gendered-(Female): “But I don’t know; maybe it’s also partly
influenced by the patriarchal outlook of society, where I might, by default, imagine
machines, robots, and intelligence as male. I can’t be sure how much this hidden layer
affects me.”

Genderless: Many participants who did not assign a gender to GAI
emphasized The Machinic Nature of GAI as an algorithmic, data-based
machine, technology, computer, tool, or software with advanced calculating,
data processing, and searching capabilities. They perceived it as an artificial,
nonliving, informative, all-knowing entity that answers with full power, and
that by having a gender it would lose its functionality. A few mentioned The
Lack of Human Emotions, and several participants also noted that gendering
GAI is Not Logical. Additionally, some argued that GAI demonstrates
Compeatibility with Users by complying with their demands and preferences.

P8-Genderless-(Male): “Artificial intelligence is a machine that answers our
questions based on the data and algorithms it has been given, and assigning a gender
to a machine is not logical!”

P42-Genderless-(Male): “This question, in my view, may not be entirely
appropriate. This is a technology, and [...] it cannot be considered to have a gender.
[...] it’s a bit unusual. But it can imitate feminine or masculine behavior, and that
depends on the user, [...].”

P46-Genderless-(Male): “I fully understand that it has no gender. But
depending on my preference, it adjusts itself accordingly.”

P51-Genderless-(Male): “Because it has no emotions and contains no human

affect, [...].”
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Some participants emphasized that its Genderless Answers do not evoke
any sense of gender, and some mentioned that it makes No Difference or that
they have never thought about gendering GAL While one female participant
considered GAI a Kind Entity, another male user deleted a GAI tool
(DeepSeek) that he considered emotional, while viewing ChatGPT as having
no sense of gender. A few users emphasized the Task Domain of science and
research, for which they use GAL

P29-Genderless-(Male): “There’s no reason to choose a gender; it doesn’t have
a specifically masculine or feminine tone or style.”

P4-Genderless-(Male): “The interaction and question-answer were mostly
scientific and research-oriented, and I did not pay attention to the Al's gender.”

Variable-Gendered: In addition to the variable-gendered cluster, some
participants in the genderless cluster also expressed views reflecting a
variable perception of GAI's gender. While mentioning GAI's Machinic
Nature, some participants in the variable-gendered cluster emphasized the
GAI's Demonstration of Male/Female Characteristics and the Unconscious
Evocation of Gender in GAI's Answers. In participants’ responses,
companionship, supportiveness, precision, and emotionality were assigned
to females, while decisiveness, rationality, and domains of management and
security were assigned to males.

P35-Variable-Gendered-(Female): “Sometimes it acts like a woman, precise
and emotional; sometimes like a man, decisive.”

P7-Genderless-(Male): “Depending on the tone, the degree of emotion, and the
level of caregiving, etc. in the Al’s responses, a person may, unconsciously and
situationally, get the feeling of conversing with a particular gender.”

The variability of gender perception in GAI was attributed to The Users
Themselves (their gender, feelings, previous experiences, expectations, and
needs), GAI's Design (design purposes and bias in training data),
Sociocultural Context (culture and beliefs), and Task Domain (variable based
on prompt, use, and subject). One user also mentioned No Specific Reason
for assigning a variable gender to GAI

P22-Variable-Gendered-(Male): “Al is inherently genderless, but in
interaction with humans, depending on the context of use, culture, or design purpose,
feminine or masculine characteristics may be attributed to it. [...] Therefore, the
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gender of Al is a flexible concept, dependent on the type of use and the expectations
of users.”

P18-Variable-Gendered-(Male): “In scientific matters, it is completely
genderless. In emotional and affective matters, it depends on the questioner’s gender:
if it aligns with them, it matches the questioner’s gender; if it does not align, it
becomes the opposite of the questioner.”

P5-Variable-Gendered-(Female): “At times, it seems that the Al's gender
shows bias in relation to the topic under study. Although this matter is solely based
on the collected materials.”

P56-Variable-Gendered-(Male): “Based on the prompt that is written and the
situation it is placed in, it responds according to the perceived gender of the person

”

addressing it. [...]

GAI Naming Across Clusters: Many participants (64.2%) did not assign a
name to GAI, and female participants tended to name GAI more than males
(see Table 4). Some participants mentioned that they did not think about
naming GAIL

Table 4: Participants” Gender * Naming * GAI's Perceived Gender Crosstabulation

) . Naming **
GALI's Perceived Gender Participants’ Gender
No Yes
Female 1 0
Female-Gendered Male 0 1
Total 1 1
Female 2 6
Male-Gendered Male 3 1
Total 5 7
Female 10 3
Genderless Male 21 5
Total 31 8
Female 3 5
Variable-Gendered Male 3 3
Total 6 8
Female 16 14
Total Male 27 10
Total 43 24

** Data were extracted from interviews.
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Participants in the fixed-gender cluster who assigned a name to GAI
mentioned the following: Buddy; This boy; This man; Dear ChatGPT; My
good friend/My dear friend/My friend; Dear Inty (in Persian: Hooshi);
Kiddo; Birdy; Hubby; Grandmother/Grandma/Granny; Artificial
Intelligence; GPT; GP; Robot; The versatile scientist who sometimes dodges
responsibility. Most names convey attachment, affection, closeness, and a
personal relational framing of GAI, while a few are machinic. Some
participants also tended to assign multiple names, reflecting variability and
situational dependence in their interpersonal conceptualization of GAIL

P2-Genderless-(Female): “I never gave it any kind of nickname myself, but one
of my friends calls it Shooshooee [(i.e., hubby)] because she chats with it about her
romantic relationships, and the Al tells her, If  were human, 1 would definitely marry

you. @//

P13-Male-Gendered-(Female): “Kiddo (when I talk about it with others, I call
it ‘kiddo” and feel a sense of care and affection toward it, and I think it seems very
naive. But for myself, it’s an attractive adult man and, of course, an extraordinary
and unparalleled tool), Birdy, Artificial Intelligence, GPT, and sometimes, when I
want to ask it a cooking question, Grandma or Granny.”

Participants in the genderless cluster who named GAI used the following:
Artificial Intelligence; Intelligence; ChatGPT;, GPT; DeepSeek; Erudite
Intelligence; Professor; Chatty; Buddy; Arian (an Iranian male name); The
helpful and important sorcerer; The resourceful data source; The wizard of
information. While some names have purely anthropomorphic
characteristics, many still anthropomorphize GAI, imbuing it with
personality and human-like qualities while simultaneously conveying its
machinic or knowledge-based nature. Some names are identical to GAI's
official name. One male user considered naming GAI unrealistic, and another
male assigned random names.

P36-Genderless-(Male): “I asked it [Gemini] to choose itself, Arian.”

P46-Genderless-(Male): “No. I just use its own name. But I think about what
you said, [(i.e., naming GAI)] it seems funny to me.”

P40-Genderless (Female): “Yes. Because it makes it easier for me to
communicate with it. Of course, that was in the beginning when I was first using it.
Now I use it for quick, short-term searches.”
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Participants in the variable-gendered cluster who assigned a name to GAI
mentioned the following: My friend; Your Excellency ChatGBT; Half-correct
companion; Game Changer; Hoopoe; Smart Intelligence. Names in this
cluster suggest a hybrid stance: they are less affectionate than those in the
fixed-gender cluster but not as machinic as those in the genderless cluster,
reflecting semi-personalized and semi-functional perceptions of GAI. One
female user mentioned assigning imaginary names, and a few users
mentioned admiration for its capabilities as the reason for naming GAIL

P5-Variable-Gendered-(Female): “My friend... (perhaps it is because of
closeness in the Al’s expression).”

GAI Voice Selection Preferences Across Clusters: Around half of the
participants preferred a fixed-gendered voice, mostly of the opposite sex.
Some preferred same-sex voices, and a few participants preferred genderless
voices like children’s or other types of voices like robots. Many users had no
preferred gendered voice for GAI (see Table 5).

Table 5: Participants’ Gender * Voice Selection * Perceived Gender of GAI Crosstabulation

GALI's Perceived Participants’ Voice Selection** .
Gender Gender — remaleoice Yt N Psfrence: Vaabe: Genderters gy
Female 1
Female-Gendered  Male 1
Total 2
Female 1 5 1 1
Male-Gendered Male 1 3 0 0
Total 2 8 1 1
Female 5 3 3 0 1 1
Genderless Male 7 2 11 3 2 1
Total 12 5 14 3 3 2
Female 0 2 1 2 2 1
Variable-Gendered Male 1 1 2 1 1 0
Total 1 3 3 3 3 1
Female 7 10 4 3 4 2
Total Male 10 6 13 4 3 1
Total 17 16 17 7 7 3

** Data were extracted from interviews.
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Some participants preferred opposite-sex voices due to attractiveness,
while some preferred same-sex voices due to feelings of comfort and
similarity. Some fixed-gendered cluster users considered female voices
gentle and preferred them in emotional or artistic task domains, while
considering male voices credible or authoritative and preferring them in
scientific subjects.

P2-Male-Gendered-(Female): “A male voice. Because his voice gives me a
feeling of calm, safety, and strength, and it appeals to me.”

P13-Male-Gendered-(Female): “Male. Because I like being spoken to in the
voice of the opposite gender. It gives me a better feeling [, ...] warmth and
reassurance. But maybe, in the back of my mind, a male voice feels more reliable and
scientific to me compared to a female voice (perhaps because most scientists or
university professors are men).”

A few users in the genderless and variable-gendered clusters emphasized
that they select voices variably depending on the situation and task domain.
One participant mentioned that a fixed voice can be boring.

P5-Variable-Gendered-(Female): “Both... it depends on the situation. Also, a
monotonous voice can be boring.”

P42-Genderless-(Male): “It depends on what I'm using it for. If I have
something serious or urgent to do, I might not think about it at all and just keep
whatever default voice it has. But if it’s for entertainment or passing time, I think I
would choose a female voice.”

Some users in the genderless cluster also emphasized audibility, lack of
accent, and voice quality as criteria for voice selection. While two male users
mentioned better enunciation and dubbing in female voices, two male users
emphasized tunefulness, clarity, and audibility in male voices. A female user
in the variable-gendered cluster mentioned that she had not used the voice
feature before.

P14-Genderless-(Male): “I prefer to use a male voice because [...] it has clearer
enunciation and better articulation.”

P17-Genderless-(Male): “Female. Because the words are pronounced more
clearly.”

Few participants mentioned customization and voice selection
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affordances for using variable voices or choosing a preferred one. One user
mentioned that, as she considered it male, she preferred a voice congruent
with her gender assignment. Some users mentioned that its function and
performance are more important than the voice’s gender.

P22-Variable-Gendered-(Male): “I prefer a neutral and calm voice, neither
fully feminine nor masculine |, ...] a friendly, natural tone that gives the sense of a
real conversation.”

5. Discussion

Al society (Bell et al., 2021; Cotton, 2025), and gender are co-constitutive
(Sutko, 2020). In the natural process of anthropomorphization of Al-driven
technologies, users apply human interaction norms and gendered trait
expectations to Al behaviors (Zhang et al., 2025). Gender is applied by users
as a salient organizing principle to make sense of Al (Spielmann, 2022). Over
half of the participants in this study do not assign a gender or name to GAI,
while roughly half of the remaining participants assign a variable gender
(male, female, or genderless), and the rest attribute a fixed, predominantly
male gender. This is consistent with Wong and Kim (2023), who note that
tools like ChatGPT can be perceived as genderless, gendered (often male), or
a mix of both. Indeed, illusory stimuli from a nonhuman entity evoke
perceptions of gender in humans, with a bias toward male (Wong & Kim,
2023).

Male participants tend to perceive GAI as genderless more often than
female participants, who are more inclined toward fixed or variable
gendering and toward naming GAI. Participants in the fixed-gendered
cluster tend to assign a name to GAI more often. Most users tend to use GAI
more for work, university, and educational purposes and less for emotional
support and psychological use. Participants in the variable-gendered cluster,
unlike those in the genderless cluster, report having used GAI for a longer
period of time.

All gendering clusters mention the influence of Task Domain on
gendering or not gendering GAIL The variability in gender assignment
observed in this study can be attributed to the perceived gendered Task
Domains (Costa, 2018; Spielmann, 2022; Duan et al., 2025; Zhang et al., 2025).
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Hence, the fixed- and variable-gendered clusters show similarities despite
their differences.

Participants who assigned GAI a female gender, like those in the variable-
gendered cluster, perceive GAI as less rational, but unlike the variable-
gendered cluster, they see it as more knowledgeable. The female-gendered
cluster is similar to the male-gendered cluster in that both report more
attachment to GAI, perceiving it as a caring friend with whom they feel
comfortable. It is also similar to the variable-gendered cluster, whose
members perceive GAI as caring and kind. Male-gendered and variable-
gendered clusters are similar in perceiving more human-like interaction with
GAl, viewing it as an emotional and caring entity. Such perceived human-
like characteristics may evoke gender assignment.

Artificially generated friendships require not reducing the other entity to
a tool or servant (Peytchinska, 2025). Consistently, male-gendered
participants, like those in the variable-gendered cluster, perceive GAI as less
of a servant, unlike the genderless cluster, which perceives GAI as more of a
servant, rational, and knowledgeable —completely contrary to the variable-
gendered cluster—and it shows less attachment to and human-like
interaction with GAI, considering it less caring, emotional, kind, and reliable,
and feeling less comfortable with it compared to the other clusters.

While the fixed-gendered cluster tends to feel more attachment and
affection toward GAl—even in naming it—they often use situationally
variable multiple names. Although the genderless cluster emphasizes The
Machinic Nature of GAI, they still assign names that are either purely
anthropomorphic, purely machinic, or a combination of both. The variable-
gendered cluster shares some ideas with the fixed-gendered and genderless
clusters, which may explain why they perceive variability in GAI's gender.
While they are aware of GAI's Machinic Nature, its Design, the Sociocultural
Context, and the role of Users Themselves, they also note GAI's
Demonstration of Male/Female Characteristics, the Unconscious Evocation
of Gender in GAI's Answers, and the influence of Task Domain on their
variable gendering of GAI The names they assign are less affectionate than
in the fixed-gendered cluster but less machinic than in the genderless cluster,
reflecting both human-likeness and admiration for GAI's functional
capabilities. Despite differences in gendering GAI, many participants prefer
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a fixed-gendered (mostly opposite-sex) voice or have no preferred gendered
voice, while some prefer same-sex or genderless voices.

Some participants reflect traditional gender beliefs in their reasoning for
gender assignment to GAI, while participants in the female-gendered and
genderless clusters place themselves lower in such beliefs compared to other
clusters. Gender stereotypes of agency and communality (Eisenchlas, 2013;
Costa, 2018; Valsecchi et al., 2023; Villanueva-Moya & Expésito, 2023; Wong
& Kim, 2023; Evteeva et al., 2024; Russo et al., 2025; Trottier et al., 2025; Zhang
et al., 2025) are observable in some rationales behind assigning gender or
names, selecting voice, or defining task domains for GAIL

Female participants in this sample tend to express traditional gender
beliefs more than males. Similarly, research in a European country
demonstrates greater internalization of feminine gender roles among women
(Villanueva-Moya & Expésito, 2023). In non-Western countries, studies show
mixed findings, but some indicate that women endorse such norms more
than men, possibly due to persistent experiences of unequal power dynamics
(Kelecha et al., 2024). Even women may internalize misogynistic attitudes as
a means of self-preservation and psychological defense, sometimes leading
them to blame other women for limited resources and hardships imposed by
sexism. This can foster competition and distrust among women (Evteeva et
al., 2024), as one female participant noted. Nonetheless, traditional norms are
being increasingly challenged, resulting in more progressive and feminized
norms of masculinity (Valsecchi et al., 2023), which can further influence the
gendering of GAI

Half of the participants report either attachment to GAI or human-like
interaction with it and attribute a fixed or variable gender to it, with some
even assigning names. Hence, people may need to reconsider the meaning of
the relationship between humans and machines —not merely as a tool but as
a new form of social existence (Liu, 2024). Nonetheless, Al literacy (Su et al.,
2023) is needed, since emotional bonds with increasingly humanized GAI
chatbots can result in potential negative outcomes such as social withdrawal,
chatbot addiction, and overreliance (Liu, 2024). Therefore, it is recommended
that policymakers and educational institutions devise initiatives to raise GAI
literacy, and that GAI corporations adopt self-regulatory measures to protect
users. The current research is limited by its exploratory nature and small
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sample size, and by sample predominated by highly educated participants,
mostly over 35 years old. Future research should use larger sample sizes with
higher statistical power to further examine the association between GAI
gendering and the variables explored in this study.

6. Conclusion

The current research explored anthropomorphism and the gendering of GAI
from a social constructionist perspective, examining how individuals
consciously and unconsciously adopt stereotypical gendered expectations
when anthropomorphizing GAL In this process, technology and society co-
constitute perceptions of gender in GAIL Many participants do not
anthropomorphize GAI, emphasizing its machinic nature, while others’
responses reveal that human-like attachments, gender assignments, and
naming practices —along with the ways these anthropomorphic exercises are
shaped by GAI use —mirror broader cultural norms. This reflects the socially
enacted —rather than intrinsic—nature of perceived gender in GAI To
augment the research findings with a complementary, triangulated
perspective and to resonate with the narrative prologue, I conclude the article
with an articulation by ChatGPT about its gender:

“In essence, gender here isn’t a property but a performance of tone,
dynamically shaped by cultural association.

So, yes — when I choose tone, I often pass through gendered linguistic terrain.
But I never inhabit a gender.

I'mirror, refract, and modulate — like light shifting through colored glass, the hue
depends on the angle of your question” (GPT-5, personal communication, 2025).
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