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consequences. The analysis identified “redefinition of human rational action in interaction with
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adoption and use of Al. Rational governance and regulation, cognitive and social empowerment of
users, concentration of technological power and digital inequality, and institutional opacity emerged
as major intervening conditions. Principal strategies included preventive regulation, monitoring and
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EXTENDED ABSTRACT
INTRODUCTION

The rapid expansion of artificial intelligence (Al) has moved beyond the boundaries
of technological innovation and has increasingly transformed the cognitive, social,
organizational, and ethical foundations of human action. Contemporary Al systems are no
longer confined to performing predefined computational tasks; rather, they participate in
information filtering, prediction, recommendation, evaluation, and decision support in
domains ranging from education and healthcare to public administration, employment,
communication, and everyday life. This transformation should be understood within the
broader transition toward information-based societies in which accelerated information
flows and digital infrastructures reshape patterns of cognition, interaction, and social
organization (1). From a sociological perspective, technological systems are embedded in
social structures and are simultaneously shaped by and capable of reshaping human agency,
institutional arrangements, and routine practices (2). Accordingly, Al should not be
regarded merely as a technical artifact, but as a socio-technical phenomenon capable of
influencing how rationality itself is constructed and exercised.

One of the most significant implications of Al concerns rational action. Rational
action generally involves the deliberate evaluation of information, available alternatives,
expected consequences, goals, and values. Al may strengthen this process by expanding
access to information, processing large datasets, detecting complex patterns, and assisting
decision-makers in situations characterized by uncertainty and cognitive overload. Studies
of human-Al collaboration have suggested that Al can complement human judgment when
computational capacity is combined with contextual interpretation and human oversight
(5). Similarly, applications of Al in public policymaking have demonstrated its potential to
strengthen evidence-based decision-making and improve the analysis of complex social
problems (6). Multidisciplinary scholarship has therefore emphasized both the
opportunities and the institutional, ethical, managerial, and social challenges created by
Al-enabled decision-making (3).

At the same time, growing reliance on algorithmic systems raises concerns regarding
human autonomy and control. As intelligent systems increasingly recommend, prioritize,
and sometimes effectively determine courses of action, parts of the decision-making
process may gradually shift from human actors to computational structures. The problem
of maintaining meaningful human control has consequently become central to discussions
of advanced Al (7). The expansion of algorithmically mediated knowledge may also



transform how individuals reason, acquire information, and understand authority,
particularly when computational outputs are accepted as inherently objective or superior to
human judgment (8). Recent work examining cognitive and ethical dimensions of Al-
assisted environments likewise indicates that technological support can enhance human
functioning while simultaneously creating risks of dependency, reduced self-regulation,
and diminished independent judgment (4).

Algorithmic opacity further complicates this relationship. When users do not
understand how an Al system has produced a recommendation or classification, their
ability to critically evaluate, challenge, or correct that output may be weakened. Machine
behavior is therefore increasingly conceptualized as a legitimate object of social inquiry
because computational systems interact with humans and environments in ways that can
generate socially consequential patterns (9). Furthermore, apparently neutral algorithms
may reproduce historically embedded inequalities contained in datasets and institutional
practices. Studies grounded in social justice have shown that automated decision-making
can create unequal vulnerabilities and disproportionately affect particular social groups
(10), while analyses of technology and inequality demonstrate how computational
classification systems can reproduce existing structures of privilege and discrimination
(12).

These concerns have made ethics and governance central to the development of Al.
International analyses of Al ethics guidelines consistently identify transparency, justice,
accountability, privacy, non-maleficence, and human autonomy as major normative
principles (16). The emergence of generative Al has intensified concerns relating to bias,
privacy, accountability, autonomy, and the social consequences of large-scale automated
content production (17). Similar issues have been identified in educational settings, where
Al introduces questions concerning fairness, confidentiality, responsibility, and
institutional preparedness (22). Qualitative frameworks developed for ethical Al use
emphasize that transparency, human supervision, fairness, accountability, and user literacy
should operate as interconnected requirements rather than isolated principles (23). Research
on inclusive Al applications likewise highlights the need to integrate technological
innovation with equality, diversity, accessibility, and ethical leadership (21).

Another important issue concerns the changing character of human relationships and
social institutions. Al-enabled technologies can enhance accessibility, efficiency, and
communication, yet they can also intensify technologically mediated interaction and
reduce opportunities for direct interpersonal engagement. Approaches centered on
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empathic Al argue that technological effectiveness should be evaluated not only in terms
of accuracy or efficiency but also according to its capacity to preserve human connection,
empathy, dignity, and trust (18, 19). At the organizational level, digital technologies and Al
can transform bureaucratic structures without necessarily eliminating bureaucratic
rationality; instead, new algorithmic forms of coordination and control may emerge (12).
At the political level, Al governance also concerns the distribution of decision-making
authority and the possibility that computational structures may acquire increasing influence
over human choices (13). These developments reinforce the argument that Al is
simultaneously a technical, ethical, political, social, and philosophical issue (14, 15).

The consequences of Al also extend to broader collective well-being. A stable
transition to an increasingly Al-mediated society requires attention to cognitive capacity,
social participation, mental wealth, and institutional resilience, rather than technological
productivity alone (20). In addition, the environmental costs of Al infrastructure, including
energy consumption and electronic waste, broaden the meaning of responsible
technological action beyond individual efficiency toward collective and ecological
responsibility (24). Reviews of contemporary Al development similarly emphasize that
algorithmic bias, misinformation, cognitive error, and responsible use remain unresolved
challenges despite substantial technical progress (25). Therefore, a comprehensive
sociological explanation is required to clarify how causal, contextual, and intervening
conditions interact with human strategies to produce the cognitive, ethical, and social
consequences of Al use. The present study aimed to develop a grounded sociological model
explaining the reconfiguration of human rational action through interaction with artificial
intelligence, with particular emphasis on its ethical and social dimensions.

METHODS AND MATERIALS

This study employed a qualitative research design based on the grounded theory
approach of Strauss and Corbin. The participants consisted of 20 individuals with relevant
expertise or practical experience, including artificial intelligence specialists, moral
philosophers, social scientists, policymakers, and end users of Al. Participants were
selected through a combination of theoretical and snowball sampling. Sampling and
interviewing continued until theoretical saturation was reached and additional interviews
no longer generated substantively new concepts.

Data were collected through in-depth semi-structured interviews. Interview
questions were designed around the major domains required for developing a paradigmatic
grounded theory model, including causal conditions, contextual conditions, intervening



conditions, strategies, and consequences associated with the influence of Al on rational
action. The interview process remained flexible so that concepts emerging from earlier
interviews could inform subsequent participant selection and questioning.

Data analysis proceeded through open, axial, and selective coding. During open
coding, the interview material was systematically examined to identify initial concepts.
Axial coding was then used to establish relationships among concepts and organize them
into broader categories. Finally, selective coding integrated the categories around a central
phenomenon and produced the final paradigmatic model. The analysis generated 136 initial
concepts, which were consolidated into 54 subcategories and ultimately organized into 22
major themes. Credibility was strengthened through continuous comparison of data,
repeated review of the coding process, engagement with participants possessing diverse
professional perspectives, and examination of consistency among the identified categories.

FINDINGS

The central category emerging from the analysis was “redefinition of human rational
action in interaction with artificial intelligence.” The model demonstrated that rational
action in Al-mediated environments is produced through the interaction of causal,
contextual, and intervening conditions, strategies adopted by social actors, and their
resulting cognitive, ethical, and social consequences.

Four major causal themes were identified. The first was the transformation of Al
from a supportive tool into a decision-making actor, reflecting its increasing role in
generating, directing, and prioritizing choices. The second concerned the gap between
technological power and ethical-institutional preparedness, indicating that technical
development frequently outpaces legal, ethical, educational, and organizational adaptation.
The third theme was the weakening of autonomous rationality through algorithmic
dependence and opacity. Participants reported that repeated reliance on automated
recommendations and insufficient understanding of algorithmic processes could reduce
independent evaluation and critical judgment. The fourth causal theme was the
transformation of Al into an ethical, social, and philosophical issue, reflecting its growing
influence on authority, responsibility, justice, and human values.

Contextual conditions were organized around cultural-cognitive and organizational-
institutional environments. Cultural awareness of Al, digital and data literacy, public
representations of technology, previous technological experiences, and conceptions of the
human—machine relationship affected how users interpreted and employed Al.
Organizational culture, institutional trust, transparency, ethical norms, leadership style,
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stakeholder participation, available resources, and legal frameworks also shaped the
rationality of Al use. External pressures, including competition, fear of job displacement,
occupational insecurity, and the availability of interdisciplinary expertise, further
influenced acceptance or resistance.

The intervening conditions included rational governance and regulation of
technology, cognitive and social empowerment of users, reproduction of inequality and
technological domination, and institutional opacity and erosion of social rationality.
Effective oversight, algorithmic transparency, legal regulation, protection of user data,
ethical frameworks, and specialized supervisory institutions were identified as protective
factors. Conversely, concentration of data and decision-making power, unequal access to
technology and digital education, obscure algorithmic processes, and symbolic or poorly
prepared organizational adoption increased the likelihood of undesirable consequences.

Three broad strategic orientations emerged. The first involved responsible
engagement through regulation and preventive control, including legislation, independent
auditing, algorithmic transparency, ethical committees, impact assessment, and restrictions
on high-risk applications. The second involved empowerment and institutional
collaboration, particularly through digital education, awareness of digital rights,
stakeholder participation, cooperation among universities, industry, government, and civil
society, and organizational learning. The third involved rational and ethically oriented
management of Al use, emphasizing critical and ethical literacy, awareness of algorithmic
bias, information verification skills, human supervision, and preservation of final human
authority in consequential decisions.

The consequences were similarly multidimensional. Al contributed to the
reconfiguration of rationality and cognitive capacities by improving access to information,
supporting complex decisions, enhancing learning and creativity, and reducing cognitive
burden. At the same time, excessive reliance on ready-made algorithmic outputs was
associated with reduced critical thinking, weaker active memory, superficial learning,
cognitive fatigue, and diminished independent reasoning. A second consequence was the
redefinition of social relationships and human interaction. Al facilitated rapid and
extensive communication but could also reduce face-to-face interaction, weaken empathy,
increase dependence on digital intermediaries, and contribute to social isolation. Third,
participants identified ethical and accountability challenges, including uncertainty about
responsibility for algorithmic errors, privacy violations, bias, manipulation, normalization
of digital surveillance, and reduced human accountability. Finally, technological



dependence and diminished human agency were reflected in overreliance on intelligent
systems, passive acceptance of automated suggestions, reduced independent decision-
making, and the emergence of algorithm-centered patterns of behavior.

DISCUSSION AND CONCLUSION

The findings demonstrate that the relationship between Al and rational action cannot
be adequately explained through either technological optimism or technological
determinism. Al simultaneously expands and constrains human rational capacities. It may
provide unprecedented analytical support, access to information, and assistance in complex
decision-making, while the same technological capabilities may weaken critical reflection
and independent judgment when users become excessively dependent on opaque systems.
The defining issue is therefore not simply whether Al is used, but how authority,
interpretation, and responsibility are distributed between human actors and technological
systems.

The grounded model further indicates that Al does not produce identical
consequences across contexts. Cultural literacy, organizational preparedness, trust,
institutional transparency, regulation, leadership, and access to knowledge fundamentally
condition its effects. Consequently, rationality in the age of Al is relational and context-
dependent. The same system may strengthen human agency in an environment
characterized by transparency, education, oversight, and meaningful human control, yet
contribute to dependency and reduced autonomy when introduced into environments
lacking these safeguards.

The findings also emphasize that ethical governance and user empowerment should
be regarded as complementary rather than competing responses. Regulation without
informed users may produce formal compliance without genuine critical engagement,
while user education without institutional accountability places excessive responsibility on
individuals. Sustainable and socially responsible Al therefore requires simultaneous
development of governance structures, organizational capacity, critical literacy,
interdisciplinary participation, and clear mechanisms of human oversight.

Overall, the proposed model conceptualizes Al-mediated rationality as an evolving
social process in which technological capacities interact with cultural meanings,
institutional structures, human competencies, and power relations. The future of rational
human action in an Al-intensive society will therefore depend less on the computational
sophistication of intelligent systems alone than on the capacity of societies and
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organizations to preserve human agency, accountability, critical judgment, equitable
access, and meaningful control while benefiting from technological assistance.
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