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Abstract
As technological entanglements deepen, media organizations are undergoing a
fundamental transformation marked by increasingly complex intersections between
human and algorithmic agency. Drawing from 33 peer-reviewed studies, this paper
develops a socio-technical synthesis of Al integration, identifying four interrelated
subsystems—social, technical, contextual, and interactional—that collectively
reshape roles, hierarchies, workflows, and institutional values in media
organizations. Grounded in socio-technical systems theory, the study frames ‘co-
optimization’ as a conceptual anchor to capture the recursive interplay between
human judgment and algorithmic logic in contemporary media environments.
Theoretically, the paper reframes Al integration as a dynamic process of mutual
adaptation; practically, it offers actionable frameworks for responsible Al
governance in journalism and media practice. The findings indicate that AI
integration in media organizations is a dynamic, iterative process that involves
continuous negotiation across social, technical, and contextual dimensions. The
analysis underscores the importance of considering these dimensions to effectively
balance the benefits of AI with journalistic integrity and public trust.
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l.Introduction and Problem Statement The introduction and deployment of
Artificial Intelligence (AI) systems within the media ecosystem is a transformative
phenomenon that has fundamentally disrupted power structures, editorial
hierarchies, institutional values, professional identities, and the operational
paradigms of newsrooms. Over the past decade, the research literature surrounding
cognitive technologies and automation in the media has suffered from a degree of
"analytical fragmentation." On one end of the spectrum lies technological
determinism and technocratic optimism, which emphasize the liberation of
journalists from mundane tasks, enhanced productivity, accelerated data processing,
and content personalization. On the other end lies a radical, fear-driven pessimism
that focuses on the erosion of human agency, the elimination of journalistic jobs, the
crisis of content authenticity, and the amplification of algorithmic biases.

The fundamental issue is that a substantial portion of prior research has suffered
from "socio-technical blindness." This implies that Al has been treated as an isolated,
independent technical variable, with its impacts measured in a social vacuum. Such a
mechanistic perspective overlooks the internal dynamics of the newsroom, the
psychological and identity challenges faced by journalists, the interactive structures
between human and machine, and the institutional contexts governing media
organizations. The practical consequence of this perspective has been the emergence
of a condition termed "socio-technical rupture” in the media; a scenario wherein
technical tools are introduced into the newsroom but, due to the identity-based
resistance of the staff, incompatibility with organizational culture, the absence of
transparent user interfaces, and conflicts with journalistic values, they are either
marginalized or lead to the attrition of human capital and a decline in the quality of
journalism. In such a context, developing an integrated conceptual framework
capable of explaining the media's evolutionary transition from "structural rupture”
toward "co-optimization" is of vital necessity.

2. Theoretical Framework This research is grounded in "Socio-Technical Systems
(STS) Theory," an approach rooted in the studies of the Tavistock Institute (Trist &
Bamforth, 1951; Emery, 1980; Pasmore et al., 1982) and subsequently integrated with
the Social Construction of Technology (SCOT) theories (Pinch & Bijker, 1984).
According to this theory, achieving maximum organizational effectiveness is
contingent upon the "joint co-optimization" of both the technical and social

subsystems, ensuring that neither dimension is sacrificed for the other. Merely



13 Society Culture Media/Volume 15, Issue 58, Spring 2026

optimizing the technical aspect without reconfiguring the social subsystem
inevitably leads to system instability.

To operationalize this paradigm within the context of smart media, the conceptual
framework proposed by Niehaus & Wiesche (2021) was adopted as the analytical
foundation and redefined to suit the journalistic environment. According to this
model, a smart organization consists of the dynamic interaction of internal
subsystems in conjunction with the institutional environment, and the mediation
between human and machine dimensions is realized through "seven interactive
dimensions":

Technology Implementation

Collaboration Dynamics

UI (User Interface) Design

Task Allocation

Task Support

Process Allocation

N e R

Organizational Learning

Furthermore, to explain structural reconfiguration, the concepts of "Holacracy"
(Robertson, 2015) and networked hierarchical systems or "Holarchy" (Koestler,
1967) were utilized to illustrate the transition of newsrooms from traditional, vertical

hierarchical structures to flexible, interdisciplinary, and networked frameworks.

3. Research Methodology This qualitative study was conducted using a "systematic
review for thematic analysis" approach. The data selection and refinement process
followed the standard PRISMA protocol through four stages: identification,
screening, eligibility assessment, and final inclusion:

1.Identification: A systematic search was conducted in the Google Scholar database

using Boolean keyword combinations such as "ai + media,” "ai + media
organization," "editorial structure + ai,” and "socio-technical + journalism." The
timeframe for the reviewed literature was set between 2017 and 2025 to capture the
latest developments concerning the emergence of next-generation Large Language
Models (LLMs) and generative systems. In this initial step, 113 sources were
identified.

2.Screening: After removing duplicates and evaluating titles and abstracts based on
academic originality and alignment with the organizational domain, 95 studies were

selected for closer examination.
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3. Eligibility Assessment: In this phase, the full texts of the articles were evaluated
against criteria such as conceptual innovation, theoretical grounding, and a direct
focus on organizational processes, editorial workflows, and human-machine
dimensions. Studies that solely examined pure algorithmic aspects without
considering organizational dimensions were excluded.

4. Final Inclusion: Ultimately, 33 highly credible academic sources (comprising
seminal journal articles and foundational theoretical texts) were included in the final
analytical corpus.

The extracted textual data were coded using Braun and Clarke’s thematic analysis
technique across six phases (familiarization with the data, generating initial codes,
searching for themes, reviewing themes, defining and naming themes, and
producing the report). The validity of the findings was ensured through peer

debriefing, maintaining an audit trail, and achieving theoretical saturation.

4. Research Findings: Thematic Network and Subsystem Structure Data analysis
revealed that AI convergence in media organizations is articulated across four
primary, interconnected dimensions/subsystems: the social subsystem, the technical
subsystem, the contextual dimension, and the interactive dimensions. Together,

these dimensions constitute the thematic network of media transformation.

4.1. The Social Subsystem The social subsystem encompasses two fundamental
axes: "organizational structures” and "psycho-cultural structures."

e Novel Organizational Structures: Traditional bureaucratic, vertical, and
pyramidal models in newsrooms have severely eroded. Findings indicate a transition
toward holacracy and agile cellular structures, where authority is distributed among
interdisciplinary teams. The rigid boundaries between the traditional editorial staff
and the technical department have been dismantled. The emergence of hybrid job

"o

titles such as "Content Engineers,” "Editorial Data Technicians," and "Algorithmic
News Analysts" is evidence of the inextricable link between "pen and code." In this
environment, journalists who rely solely on traditional writing skills are
marginalized, while those possessing data literacy and prompt-engineering
capabilities take center stage in directing the production workflow.

¢ Psychological Structures and Identity Tensions: AI implementation is
accompanied by psychological shocks, "replacement anxiety,” and a sense of
professional alienation. Many veteran journalists view machine-generated outputs as

devoid of the ‘journalistic soul," ethical judgment, and heuristic creativity,



15 Society Culture Media/Volume 15, Issue 58, Spring 2026

perceiving collaboration with AI as a breach of professional autonomy. This
psychological resistance often manifests as non-adoption, minimal utilization, or
active resistance to the tools. Furthermore, a profound generational divide has
emerged between the younger editorial cohort (who readily adapt to AI tools) and
the veterans.

4.2. The Technical Subsystem Based on the literature review, the technical
subsystem is categorized into five distinct classes of AI systems, alongside their
operational tools and processes:

1.Machine Learning and Predictive Modeling Systems: Utilized for forecasting
audience behavior, subscription churn rates, user journey/bounce rates on web
pages, and identifying potentially viral topics.

2 Natural Language Processing (NLP) and Content Structuring Systems:
Including automated tagging, Named Entity Recognition (NER), summarization of
lengthy documents, and the moderation of user-generated content in comment
sections.

3.Computer Vision in Visual Journalism: Employed for the automated tagging of
massive visual archives, video monitoring, and automated face-blurring for privacy
protection. However, the reviewed studies also document evidence of gender and
racial biases within these visual algorithms.

4.Decision Support Systems (DSS): Assistants that play a role in selecting high-
traffic headlines, determining optimal publication times, and evaluating content
rankings. Findings indicate that an over-reliance on these systems increases the risk
of editorial deskilling and a blind dependency on click-driven metrics.

5.Generative Al: The deployment of Large Language Models to automatically draft
financial and sports news, repurpose content across various platforms, and generate
scenarios. Here, distinguishing between human- and machine-generated text has
become virtually impossible, bringing questions of legal liability and original
authorship to the forefront.

o These systems are integrated into modern Content Management Systems (CMS)
such as Arc Publishing and BLOX, transforming the traditional linear workflow into
an adaptive, automated cycle.

4.3. The Contextual Dimension Al does not operate in a vacuum; it is deeply
influenced by the media’s institutional and discursive environment:

e Ownership Structure and Commercial Orientation: Commercial and private
media outlets are more inclined to use Al tools to reduce personnel costs, drive click
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engagement, and maximize profit. Conversely, public service media focus on
balanced utilization, enhancing public accessibility, and mitigating algorithmic bias.
e Transformational Leadership and Policy Guidelines: An organization's success
in navigating technological shocks correlates highly with leaders who provide a
transparent vision for AL The establishment of proprietary ethical guidelines (such
as the protocols of the BBC, CBC, and The Guardian)—which delineate the
boundaries of transparency, the necessity of disclosing machine-generated text to
audiences, and standards for human verification—is a prerequisite for institutional
immunity.

e Incentive Systems: If a journalist's performance evaluation system relies solely
on inbound traffic and search engine metrics, AI will be weaponized for low-quality
mass production (churnalism). However, if analytical depth and investigative
reporting are rewarded, Al assumes the role of a sophisticated data refinement tool.
4.4. The Interactive Dimensions The interactive dimensions serve as the bridge
connecting the social and technical subsystems:

o User Interface Design and Explainable AI (XAI): Journalists are reluctant to
use "Black Box" models. Mistrust breeds when systems fail to disclose the logic
behind recommending a specific topic or headline. Providing human-centric user
interfaces that clarify the assumptions and data driving each algorithm is essential
for rebuilding professional trust.

e Dynamic and Participatory Task Allocation: In successful organizations, the
machine is positioned not as an ultimate decision-maker, but as a "Copilot" and
synergist. Optimal task allocation dictates that repetitive, time-consuming tasks (e.g.,
transcribing audio interviews, initial database scraping, and rapid translation) be
delegated to AI, while normative judgment, multidimensional analysis, field
interviews, and the comprehension of emotional nuances remain exclusively in the
human domain.

e Organizational Learning and an Innovative Mindset Shift: Comparing
pioneering organizations with traditional ones reveals that newsrooms hosting
continuous monthly workshops for hands-on tool experimentation internalize the
technology as a constructive team member. In contrast, passive newsrooms treat

these tools as "intrusive agents."

5. Discussion and Conclusion The findings of this paper demonstrate that the
transition from a state of "rupture and professional burnout" toward "sustainable co-

optimization" necessitates abandoning reductionist approaches in favor of
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implementing a holistic socio-technical perspective. Al technology carries political,
discursive, and organizational value loads; introducing it into newsrooms without
adequate preparation not only fails to improve media efficiency but also causes
cultural rupture within the editorial team and drains the media of its valid symbolic
capital. Co-optimization is realized when a media organization, parallel to
purchasing or developing computational infrastructure and processing models,
undertakes the following:

1.Redesigns its organizational charts toward horizontal, transdisciplinary networks.
2.Adequately addresses the existential and identity-based anxieties of writers and
editors, officially guaranteeing the redefinition of their professional dignity.
3.Enforces algorithmic transparency as a non-negotiable red line of professional
ethics, ensuring journalists know precisely on what basis data has been selected at
any given moment.

4.Establishes a mechanism for continuous, iterative learning between systems
engineers and content creators. Therefore, the destiny of Al in the media is not
determined by algorithmic codes, but rather within the complex arena of interaction
between these codes, journalistic norms, human agency, and the governance

structure of the media.

6. Research Limitations and Future Horizons

¢ Limitations: The concentration of the reviewed literature on mainstream Western
media, coupled with a notable scarcity of rigorous empirical research inside the
newsrooms of media organizations in developing countries (including both state and
private media in Iran), constitutes a major limitation of this field. Furthermore, the
reliance of this study on published qualitative documents and evidence underscores
the necessity for broader behavioral and field surveys.

o Future Research Proposals: 1) Empirical and field-based measurement of the
variables in this socio-technical model within Iranian media organizations
(particularly the Islamic Republic of Iran Broadcasting (IRIB) and the private press).
2) Investigating the role of Al in decentralized media, social networking channels,
and citizen journalism. 3) The genealogy and localization of language models,
considering the linguistic and cultural complexities, as well as the discursive red lines

inherent to the Persian language.
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7. Policy Implications and Operational Proposals For Senior Executives of Media
Organizations:

e Drafting a "National and Organizational AI Ethics Charter" that guarantees
content independence, mandates transparency in disclosing machine-generated
outputs to the audience, and prohibits machine intervention in final ethico-political
decisions.

¢ Redesigning the organizational chart away from rigid traditional hierarchies and
establishing "Multidisciplinary Media Innovation Units" comprising journalists,
software engineers, and data ethics specialists.

o Allocating annual budgets for the continuous upskilling of staff in areas such as
prompt engineering, critical thinking, algorithmic hallucination immunity, and
advanced statistical literacy.

For Editors-in-Chief and Editorial Staff:

o Adopting a "Human-in-the-Loop" approach across all stages of the news cycle; no
raw data or text generated by language models should be published without
proofreading, reference validation, and alignment with the publication's tone.

o Directly collaborating with technical teams to refine algorithms and provide daily
feedback on inadequate AT outputs to sustain the participatory optimization process.
o Delegating routine tasks (such as preliminary copyediting, table formatting, and
archival research) to Al and investing the freed-up time into elevating the depth of
investigative journalism and producing exclusive reports.

For Academics, Universities, and Communications Researchers:

 Radically revising university curricula for journalism and communications degrees
Data

"o

by incorporating applied courses such as "Computational Journalism,
Analysis for Media," and "Critical Algorithmic Assessment."

¢ Focusing on the development of indigenous communication theories in the post-
digital era to explain the impacts of algorithmic curation on public opinion, societal
cognitive bias, and national cultural identity.
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