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Editorial introduction

The History of Technology as Experiment and Tragedy
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Koblenz, Germany
2 Philosophy Department, University of Heidelberg, Schulgasse 6, 69117, Heidelberg, Germany

oliver.schlaudt@hfgg.de

Abstract

This editorial proposes a conceptual clarification of what it may mean to speak of tragedy in relation to the
history of technology. Rather than treating the tragic as a loosely evaluative label for catastrophic events,
it reconstructs tragedy as a struetdiconstellation centered on rational action under conditions of epistemic
limitation. Against this background, the editorial contrasts two influential interpretive frames for
understanding technological change: the experimental and the tragic. Thenexpakiframe, prominent

in twentiethcentury risk analysis and technology assessment, interprets the history of technology as a
learning process that generates knowledge through feedback fromomdlexperience and promises
prospective intervention andontrol. The tragic frame, by contrast, foregrounds irreversibility,
responsibility, and the loss of prospective agency, thereby questioning the assumption that historical
experience functions as a reliable epistemic resource. The editorial arguestteatframine is sufficient

on its own. While the experimental perspective risks cynicism toward victims and blindness to irreversible
loss, the tragic perspective, taken in isolation, tends toward fatalism and political paralysis. The central
claim is therefire not one of replacement but of complementarity.

Keywords: Technology; History of Technology; Tragedy; Social Experiments;
Collingridge Dilemma

Citation: Schlaudt, O., & Anonymous. (2025). The History of Technology as Experiment and Tragedy.
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Linking the concepts dechnologyandtragedyis, at first sight, far from obvious.
Tragedy is an aesthetic category rooted in antiquity; technology is commonly taken to be
a signature of modernity. Where the two are nevertheless brought together, this often
happens in the mode of polemics: technolagportrayed as a hubristic enterprise that
must, by its very nature, end in catastrophe. But does the tragic really lend itself to a
serious analysis of technology? What does it mean, in the first place, to call something
Atragico?

At a closer look, the tragic is not a simple, intrinsic, or irreducible quality, as it may
seem when we describe an event as fAtragic.c
defined by at least two constitutive elements. First, the object of the igagt an event
but an action specifically, an action that is rational, coherent, and responsible. Second,
speaking of the tragic presupposes a spectator. The tragic is, indeed, always also an
aesthetic category. This introduces a distance betweawtihg subject and the observer,
a distance that crucially involves an epi
horizon, the decisions made are rational and-gell o unded; from the obse
perspective, however, it can already be seen tiestet very decisions will, by inner
necessity, lead to ruin. In the extreme case of Oedipus, the agent seeks the guilty party
without grasping that he himself is guiltyprecisely because he acts responsibly and
rationally (Ghirardello & Isetti 2023).

Historically speaking, the tragic is an ancient category and, as Kierkegaard
suggested, an intrinsically premodern one. The epistemic limitation that is constitutive of
the tragic is, according to him, closely tied to a premodern conception of agenag. Acto
are not understood as fully free individuals who hold their fate in their own hands, but as
embedded in what Kierkegaard (1843/1944) cc¢
family, and destiny. As he f amual categoriesvr ot e :
of family, state, and race. It must leave the individual entirely to himself, so that in a
stricter sense he becomes his own creator; his guilt is consequently sin, his pain remorse;
but t his nul I(pi 85). Orce thith appdns, aaptheatiod guilt loses its

Agentl enessodo and coll apses into ethical gui
By contrast, technology is commonly taken to be a hallmark of modernity and

therefore seems, as expected, il suited t

Atragedyo are brought together, this typic

most naably the accusation of hubris, according to which technology is portrayed as an
enterprise that must, by necessity, end in catastrophe. Yet it is far from clear how such an
accusation is to be understood within a secular worldviewe that no longer opates

with the idea of a god whose omnipotence could be challenged. Why, then, should we not
at least attempt to extend our technological capacity to shape the world? Planetary
boundaries are real, but they are not transcendent.

And yet, the category of the tragic may help us think about the role of technology
in the modern world beyond these tensions, which may turn out to be merely superficial.
There is, after all, a basic categorical fit between them. Technology is embodied practical
rationality 1 instrumental reason made operative. We are therefore dealing with human
action, not with events. In the tragic, the rationality of action is notesusa but
presupposedMoreover, technology realizes in a distinctly modern way they ve

soctech.spbstu.ru
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epistemic limitation required by the tragic. Technological action takes place in a space
between complete knowledge and its complete absence, between total control and its total
lack (Coeckelbergh, 2010)n this sense, technology operates under conditions of guilt
without blame, as demanded by tragedy. A difficulty arises, however, from the fact that
this category implicitly presupposes a collectivegatibracing subjeétsocietyi hereby
rendering prol@matic the distinction between observer and obseraedience and
protagonist.

In order to locate a possible place for the tragic within the analysis
andassessmemf technology, we contrast this perspective with another one that gained

prominence in the twentieth century. In his 18%ncear t i cl e @A Soci al Be
Technol ogi cal Ri s k: Wh a t Il s Our Society Wi
argued that the history of technology can be read as a historical experiment in which a
soci etyds 1 mpdcame visiblaptheeperive standaeds of a social cost

benefitanalysis of technological innovation (Starr, 1969). Put simply, societies introduce
technologie$ such as motorized transport or nuclear enérggd over time it becomes
apparent whether they are willing to bear the risks associated with them.

Starrds account presupposes a |l earning
feedback loop within society. In the end, the distinction between actor and observer
collapses into a process of collective deibwledge. This is why his approach can appear
sonewhat naive. Is actual history really a learning process or epistemic site? Does and
can one genuinely intervene in technological development and innovation dynamics on
the basis of the insights gained from history?

Starrdés reading of t hwideth Osce atechmlady ispr oc e s
deployed, its factual risks become visible and are recorded in national accident statistics.

But what about its benefits? Here, Starr falls back on a naively individuédstiework

when he measures benefit in terms of individual acquisition costs or contributions to
income. This already raises problems, as the widespread adoption of a technology and its
infrastructural effects can place individuals under structural pressadopt it as well

as is evident in the case of automobiles or smartphones. From a more distanced
perspective, one may therefore ask whether we truly benefit from technological progress
at all.

Against this backgroundhe tragic perspectivemay promisea way out of these
Anapveodo presuppositions. It opens up a sp
objections, such as the one identified by Rolf Peter Sieferle (1984) as the central critique
of all narratives of progressince needs are continually reshaped and expandtx by
evolving means of their satisfaction, technological progress fails, in principle, to translate
into an increase in subjective wekingi and this even irrespective ofing ecological
costs. From a tragic perspective, the history of technology unfolds before our eyes as a
process of fateful necessity, even as we already sense that it is heading toward
catastrophe.

The tragic operates without the burden of an effective epistemic feedback loop. But
it pays a price for this. It must dismiss as illusory any claim to political steering or control.
ATragedyo and Nfexperimento thus name two
experiment is not a tragedy and excludes this narrative frame, insofar as it understands

soctech.spbstu.ru
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history as a productive learning procésme from which we can, first, derive epistemic
gains and, second, intervene prospectively, deliberatively, and correctively on the basis
of these insights. Tragedy reads history differently. From its perspabtvexperimental
interpretation is cynical toward victims, blind to irreversible damage, and naive in its
technocratic optimism.

The two frames also diverge in their understanding of time. The experimental
perspective conceives of history as iterative, adaptive, and-emked. The tragic
perspective, by contrast, understands time as directed, irreversible, and fateful. Insight
doesnot arise prospectively and correctively, but retrospectiveBlways too late.
Indeed, insight emerges only after the reversal; it is itself part of the catastrophe and
constitutes its tragic character. Applied to technology, this means that we doogtize
risks before catastrophe, but through &nd that such recognition can no longer correct
what has already occurred. We may learn, but past festumunder conditions that are
not repeatable and at the cost of damage that cannot be compértsategushing the
Collingridge (1980) dilemma to its extreme, where learning and progress are only
possible at the price of irreversible loshe genie cannot be put back into the bottle once
the bottle itself has been shattered.

In this case, tragedy would be aakiperimental. It is not an experiment but opposed
to it. It dispenses with the assumptions that underwrite the experimental frame and
insteadpermits us to acknowledge and articulate responsibility, inevitability, amdl mo
overload. At the same time, however, it cannot offer guidance for action. Where the
experimental perspective appears cynical, blind, and naive from a tragic point of view,
the tragic perspective itself risks becoming fatalistic, politically disabliagg
normatively blocking. It confines us to the position of spectators, from which we may at
best hope for an individual and perhaps even elitist form of catharsis.

Both perspectives the experimental and the tragic come with their own
difficulties and blind spots. We do not propose to replace the experimental frame with the
tragic one. What seems crucial to us, rather, is the observation that the two are
complemetary: while each has characteristic limitations, each also illuminates and partly
compensates for the blind spots of the otfi@agedy confronts us with irreversible
developments that are real and cannot be undone. At the same time, the narrative
framewok of the experiment continues to sustain the hope that it may still be possible to
overcome the fatal flaw implied by tragedgnd perhaps even our own hubris. Each new
technology might offer an opportunity: to break with the capitalist logic that often drives
innovation against social interests; to escape theuseadilemma by deciding against
the weaponization of emerging techogies; or to invest in environmentally sustainable
technologies on a scale comparable to current investments in artifieligence, in
order to mitigate climate change and secure the conditions of human existence on this
planet. The question of tragedy and technology thus ultimately becomes the question of
whether humankind is capable of acting against its own fatal fladk®atransforming
itselfi or whether it is condemned to assume the role of the tragic hero or heroine, whose

ndeficiency in character or awareness prev

2005, p. 330), leaving us only to witness the unfoldinghahavitable tragic destiny.
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For these reasons, it appears worthwhile to supplement interpretations of
technological history framed as experiment with a tragic perspective and to hold both in
a provisional balance. The present special issue therefore invites contributors to reassess
the suitability of the tragic as a category for the analysis and assessment of technology.

Setting the stage, Jan Grossarth and Armin Grunwald differentiate the ways people
ordinarily associate technology and tragedy (Grossarth and Grunwald, 2025). Suggesting
that the awareness of the tragic dimension may be on the increase over the course of
technological development, they consider the many facets of the tragic in the history of
human flight, starting with Daedalus and Icarusgain and again, hubristic visions and
the phantasma of technical control are frustrated by reality.

Tiago Mesquita Carvalho (2025) considers the dialectic of technical controllability
and tragic inevitability from quite another angle. To the extent that technology is
committed to finding solutions and repairing problems, it lacks a sense of the tragic.
According to philosophers of technology like Guinther Anders our situation might be
characterized as tragic since we find ourselves incapable to fathom even our own
destructive powers but with a technological mindset we lack the awareness even of this
deepy disturbing discrepancy.

In their essay Anastasia Lisenkova, Victor Kukel, and Svetlana Ulianova mobilize
Aithe tragico to help us become aware of a
world, namely the gap between algorithmic procedures and lived experience (Lisenkova
etal., 2025). Sercan Sever argues similarly but focuses instead on the gap between our
hopes for resonance and their disappointment (Sever, 2025). Discussing three case
studies from Japan, he speaks of a tragic miscalculation when we confidently expect that
technical flaws will produce greater resonance in humarid relationsi instead, they
|l ead to a deteriorationheewhnechogegiddasuantall

Turning the question on its head, Alexander Markov and Anna Sosnovskaya do not
buy into the separation between ancient conceptions of the tragic and the technologies of
the modern world. Instead, they reconceptualize tragedy and consider it an existential
mechanism. As the human will runs up against and becomes entangled with the
recalcitrance of people and things, tragedy dramatically reenacts this conflict,
representing it as the clash of human agency and somelsupan system which may
carry the name fodestiny or fate (Markov and Sosnovskaya, 2025). But once
representation comes into view, the question arises why we should privilege tragedy as
the lens through which to view struggles of and against the will. Maria Jose Rios (2025)
therefore seeks to stv that there are numerous R@restern framings for stories about
technological disruption.

Thisinteror transcultural dialogue features <c
contribution. Following her argument, one might say that the tragic spirit rebels against
instrumental rationality or technocratic thinking. But the rebellion againshaikd
reason in a technologically fashioned world takes very different férmisbecomes
communicative rationality and a defence of public reason in liberal democracies, whereas
Martin Buber counters the tragedy of technorationality by an attempt tonmena
technology even by way of a radical religiosity. The Russian cosmist Nikolai Fedorov,
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finally, seeks to escape technical reason by transforming it into a universal project for the
salvation, even resurrection of the soul (Berezovskaya, 2025).

In the midst of this multiplicity of narrativésall of which arising in response to a
possibly tragic human conditignYervand Margaryan (2025) turns to a very old and very
powerful myth, namely an early medieval story about the Armenian people. Hestsico
in this myth the dramatic technology that resides within narratives. This is not to claim
that tragedy represents tragic social mechanisms, but rather, that narratives evoke the
theater and its dramatic machinery: the birth of tragedy is in the tegymaf the theater.

And this rounds off our discussion of technology and tra@jexlyen as it calls for another
special issue on the relentless execution of theatrical machinery.
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Abstract
Tragedy can be understood as a@dern narrative form used to make sense ofweald experiences.
Tragic experience has |l ong been part of humani ty®os

developments such as digitalization, the rise of Al, ahthaces in biotechnology significantly increase

the potential for harmful unintended consequences. In this paper, we (1) distinguish categorically between
first-order and secondrder tragedy in relation to technology. With the first category, we refeidicect

reversal of the technological consequences, which turns against the value originally associated with the use

of the technology. With the second category, we refer to gradual changes in quality of life that cannot be
captur ed i ob joalglenttested froin a brgtersonmerspective. We focus on secorder

tragedy, as it is closely connected to language, narrative forms, and hermeneutic interpretation. To deepen

our understanding, we (2) provide a phenomenological reading of allegdrimiman flight in literature

and the arts, examining them as examples that illuminate bottafidtseconarder tragedy. Drawing on

myths, fairy tales, plays, and novels such as fADaed:
iThe Sdtldmi anMd AHomo Faberod, we show that experienc:
ascent frequently appear as narrative motifs that precede and foreshadow later tragic technological
consequences.

Keywords: Ambivalence of technology; Hermeneutics; Gradual disruption; Dialectics;
Digital transformation; Human flight
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| NTRODUCTI ON: A TRAGEDYO I N HUMAN LI FE
TECHNOLOGICAL SOCIETY

Debates about technologies such as artificial intelligence (Al), unmanned drones,
genetic editing, and climate engineering are shaping perceptions of technology in the third
decade of the 21st century. It is striking that their social perception is aftezssed in
linguistic patterns of ambivalence and, repeatedly, of tragedy. Earlier technological
upheavals, such as the invention of the railroad, the radio, or the robot, were accompanied
by a discourse that oscillated between promises of salvationigtalstbnment. In this
context, the term At r argoted pattem effinenpretatibondhata c u | t
linguistically frames experiences of failure, the reversal of expectations, and the
inevitability of adverse developments (Trautsch, 202023).

Technological consequences can not only contradict the intended goal, but also
reverse iti even to the point of existential and deadly consequences (Barbour, 1983).
Tragic technological consequences are a subset of unintended technological
consequences (Gnwald, 2019) with existentially negative effects.

This article examines the connection between technology and tragedy as a
discursive figure in the context of technology ethics, technology assessment, and
anthropology of the humaenvironment relationship. The focus is on the question of
under what condibns it appears linguistically and conceptually justified to speak of
Atragico technological consequences and wh:
be distinguished: Firstrder and secondrder tragedy. While another publication
(Grossarth & Grunwid, 2026) focused on tragic technological constellations of the first
order, this article focuses on more detailed definitions of secaiet tragedy.

The 4fofridregst tragedyo refers to I mmediate
technology, e.g., when technologies designed to combat hunger actually exacerbate it. A
current example is the use of air conditioning systems. In order to keep houses, offices,
and entire cities habitable in the face of accelerated climate change, air conditioning
systems are being installed at a rapid pace worldwide. However, their energy
consumption further accelerates climate changeleast as long as a large proportion of
the energy required is obtained from fossil fuels, currently more than 80 percent
worldwide. Air conditioning systems currently account for about 7 percent of global
electricity consumption and aroun@i43percent of greenhouse gas emissioasd the
trerd is rising (Ritchie, 2024). In this way, air conditioning systems are exacerbating the
very problem they are supposed to solve.

The fhAsaadenrd tragedyo refers to creeping,
conditions, such as a reduction in human scope for action to the point of losing the
freedom to shape onedés own | ife (cf. next
exanple, the role of the individual in decisianaking processes dominated by technical
experts in business, science, or government. For example, sensory or atmospheric
i mpressions may | ose their |l egi ti macy. Thi
from an outside perspective, but rather reveals itself in experience reports, and personal
and literary testimonies as interpretations of such experiences. A striking example is the
smartphone: It offers the freedom to shop anytime, anywhere, but can also temove
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spati al and tempor al boundaries of Ashoppir
the quality of life of susceptible individuals. The latter would be a tragedy of the second

order. Here, a distinction must be made analytically between the exténtait@an of a

pathology, which should always be viewed critically in terms of power, and the first

person experience of this phenomenon.

While tragedy is generally a crespochal human experience, each era produces its
own forms of tragedy and ways of addressing it. Candidates for tragic downfalls currently
include information technology revolutions such as automated writing and intelligen
image and text generation by Al in the form of DeepSeek or ChatGPT. They are changing
the division of labor between humans and machines and are much more than mere tools,
as their use influences people and leads to changes in their perception and bEhenao
is widespread concerii and this marks the tragic fall height of these technical
development$ that they not only devalue learned skills and render acquired social and
cultural capital obsolete, but also automate combinatorial, comparative naiytical
thinking. This would touch on central anthropological questions of freedom, sovereignty,
and autonomy, far beyond the established topics of data protection, control, and the
definition of intellectual propertyc(. next section).

Other areas of possible tragic falls can be found in the field of human enhancement
throughAtlbased medicine, Dbiotechnological proce
colonizing Mars. El on Muskos plans )to col o
which are steeped in salvation history, appear to be doomed to spectacular failure. Musk
argues thpatanatf@amyl sipeci e sedistantphutihelalsb speaksor e cr
hedonistically: Al't would be qaadchangetheun to
popul ations because currently we have seven
(Musk, 2017, p. 46).

https://www.dailymail.co.uk/sciencete

h/artic
FEmEe o= %69 [wa

le-14015641/Elon-Musk-reveals-wants-Donald-Trump-win.h

m+6

v, View gallery
g 5
5 .

© REUTERS

Musk has attended multiple Trump rallies and made his first on-stage appearance in Butler,
Pennsylvania, on October

Figure l1a Before departure to a better | ife on
shirt during the American election campaign (Image Citation from Daily Mail)
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At present, we can therefore observe a renaissance and radicalization of salvation
historical expectations (e.g., Grunwald, 2021), but at the same time, we see gloomy
diagnoses of multiple crises, some of which relate to the same technological visions. The
line between expectations of paradise and apocalyptic fears seems to have become so
narrow that it appears almost impossible to navigate it in an epistemologically valid
manner. With the inflationary expansion of expectations of salvation into the
immeasuable, the potential fall into existentially tragic developments grows, even to the
point of the repeatedly discussed end of humanity, for a variety of reasons.

Against the backdrop of this contemporary diagnosis, this article is dedicated to the
analytical clarification of secondrder tragic developments in the context of current
technology debates. To this end, we will first develop the analytical tools anel oef
theses on secoratder tragedy in the digital transformation (next section), before turning
our attention to the subject area of tragedy perceptions in literary narratives of flying
(subsequent section), and discussing the results of our workegdld to their relevance
to the discourse (final section).

TRAGEDY OF THE SECOND ORDER: GRADUAL DISRUPTIONS IN
THE DIGITAL TRANSFORMATION

We see the phenomenon of negatively experienced qualitative changes in living
conditionsasasecorwdir der tragic effect. These cannot
and objectively/quantifiably as the firgstder consequences.

Characterization of SecondOrder Tragedy as Gradual Disruption

Seconeorder tragic effects are not immediately obvious. They manifest themselves
in the ambivalence of technology use, particularly in the devaluation of sensory
impressions and traditions that shape human life. This ambivalence can affect various
areasindividual lifestyles, the socipolitical context, or economic power structures (cf.

Schelsky 1965).

For this reason, they are also the subject of conflicts of interpretation and are rarely
consensual. They can be attested to, lamented, and described by people. These effects
concern factors such as changes in language habits or scope for action, ditestptesd,
working methods, the social legitimacy of leisure time or forms of expression, or other
qualitatively measurable factors. Their existence, gravitas, or technatzggd
causality is not as cleaut as in the case of firstrder technologicatonsequences. To
guote Hans Blumenberg, one could say that metaphors are needed to desciilstiitem
as a | oss of nAdeptho, Abrightnesso, or dAbr
individual values, but rather more complex and diverse ideag #i®good life and the
possible threats to it.

Secondorder tragedy cannot therefore be satisfactorily defined, but it can certainly
be captured narratively. Narratives requir
tragedy can be sharpened and reflected linguistically through literary, histanical
biographical analogies. In other words, this requires a cultivated sense of tragedy, a
Atrained eyeo. I n this context, @&asmnacan spe
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feeling. Using a term from psychol ogy, t !
perceptiono ( L e wkooderiragedy carib@ BnRell in a specificomaydto

the concept of disruption. This term is used to describe the breakdown of stable social
conditions. In mass media communication, catastrophic narratives often come into play,

such as the takeover by an Al algorithm, the fear of nuclear war, climate change as the

end of the Earthds habitability, makket end of
due to massive automation. Expectations of stability, assumptions of continuity, and
planning certainties are shattered, making the future appear uncertain.

However, secondrder tragedy does not manifest itself as sudden disruption, such
as the rapid spread of the Covié virus or new military conflicts, but as gradual or
incremental disruption. Yet, this constellation of words seems conceptually absurd or
paradoxical. Of course, it should be remembered that even when they occur suddenly,
discontinuations and breakdowns can build up slowly over long periods. For a long time,
everything remains stable, no one suspects the coming disruption, and it is ordpdate
unexpectedly that the sudden and frightening effect occurs.

Examples of this type of disruption are known from the technical world, especially
material fatigue and wear. The daily stress on many technical objects, such as bridges or
components in automobiles, gradually leads to the degradation of materials and
compnents. Nevertheless, they continue to function reliably for a long time until the
wearandtear reaches a point where something fails from one moment to the next, such
as a VYbelt in a car that suddenly breaks, or a bridge collapsing without warnimgsadta
of corrosion damage, as happened in Dresden in 2024, or near Savona, Italy, in 2019. In
hindsight, people often ask whether one could have known beforehand.

The disruptive effect in processes of this kind is inherent in incremental processes
that are difficult to recognize. It can remain undetected for a long time and escape early
intervention or preventive measures, such as renovation in the case of the bridg
However, when the disruption suddenly occurs, it can havee&hing consequences.
From the perspective of the dialectic of enlightenment (cf. Adorno & Horkheimer,
1947/1997), this can be described as a gradual, initially barely noticeable reverkal, s
to the shift in roles in the dialectic of master and servant. This is precisely the mode of
secondorder tragedy.

SecondOrder Tragedy as a Possible Gradual Disruption in Digitalization

The term gradual disruption can be used analytically to address possible
developments in digital transformation with the potential for secwddr tragedy. Fears
of gradual disruption can be found at various levels in the debates on digitalization. The
following should be mentioned: Stories about the end of freedom, the loss of
individuality, the loss of the future, the loss of human encounter, and the reduction of
human life to measurable data. It should be emphasized that these stories do not represent
predictions of future developments, but rather address current contested concerns, or
those which are dismissed as irrelevant and are therefore only accessible hermeneutically.
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Loss of Freedom and Individuality

If flying is an allegory for freedom (next section), then tragedy of the second order
means loss of freedom. Promises of security through accident prevention or
counterterrorism repeatedly provide arguments for infringing on civil liberties through
surveilance and control. Regulation, the legal system, and security agencies are supposed
to ensure that people do not exercise their freedoms at the expense of others. Technical
surveillance and control systems are used to promote security or enforce it ebmplet
Digitalization provides powerful tools in this regard. Comprehensive surveillance by
cameras, automated facial recognition, location tracking and movement profiling, pattern
recognition in offender profiles, technical specifications in operation, emath the
removal of the Ahuman factoro from technica
far-reaching possibilities for technical prevention of the misuse or abuse of human
freedomg but also for abolishing freedoms. Gradual disruption in thid fimuld be an
unnoticed slide into a world in which the security interests of individuals and the state
become the supreme purpose and value and are no longer weighed against other values.
This would lead to evencreasing digital standardization of humtaehavior, and thus to
the demise of individual freedom and the erosion of the democracy based upon it, in favor
of systems that are controlled by digital means and are secure but unfree. Typical of a
secondorder tragedy here is that the excessive emphasd enforcement of an
undoubtedly desirable valué securi ty, i . e. Af rmeandom fr o
imperceptibly and insidiously render the equally desirable value of positive freedom
obsolete. If the omnipresence of surveillance cameras in a aityra@ea, for example,
l ed to unsuspicious people increasingly av
monitoredo, t hat w eotdér dechbobgical comseqaemde.clf as e c o n d
dictatorial government were to use them to suppress freedoms (@hspssembly,
demonstration), it would be a tragic fistder technological consequence.

Digital networking has become an integral part of life, without which many people
feel incomplete, disconnected, and empty. Silence and lonelinedsirally-historically
often seen as quite positive stateare then perceived as difficult to bear. induals
enjoy the potential for individualization offered by digital transformation and increasingly
tailor their network environment to their needs, thus appearing to become more and more
Aindividual 6. However , t foidertragedyr Araondisgtat he po't
Georg Simmel (1890), individuality arises from the intersection of social circles and
continues to develop in this way. It is true that the internet greatly increases the
possibilities of i nt er s e c thusoimlesed evgateshnewt h e fic
opportunities for further individualization. However, if the circles and the connections
created by these intersections were calculated digitally based solely on past profile data,
there would be no new intersections. Instead, @mbge circles that match the existing
intersections would intersect. Looking at the internet, for example via a search engine or
by querying Chat GPT, would then yield noth
data from the past. The other, the poteltislirprising and irritating, the foreign and the
new, which according to Simmel further develops individuality, would be digitally
filtered out. Even in the digital global network, one would only meet those one always
meets anyway. This would be a world which meaningful further individualization
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through friction Awith the othero (cf. Levi
Individuality would become solipsism in the filter bubble (Ross Arguedas et al., 2022).
This narrative of the end of individuality can be addressed as a gradualidisrijie
dignity of the individual and the value of individuality, prerequisites for a vibrant
democracy, could gently disappear in this way, while keeping people under the illusion
that they are still individuals.

Loss of the Future

Digital technologies operate based on past data. This means that digital twins only
ever represent yesterdayodos world, e.g., by
past consumption patterns. The same applies to forecasts that extrapolate pastedn
on statistical premises. Big data technologies can only evaluate past data and recognize
past patterns. Al systems can only be trained using data from the past. Data from the
future is not available. Forecasts created with the help of Al and tagada based on
pattern recognition in past data. When these correlations and patterns are used to make
predictions about the future, past conditions are carried over into the future, are imposed
on it, so to speak. The future as an at least partially space of alternative paths and
possibilities is replaced by a ddtased extension of the past. For many areas of
application, this is likely to be unproblematic, as it corresponds to learning from the past
for the future. However, learning from the pasbften motivated by something quite
different than the desire to extend it into the future. On the contrary, it could also be
intended to ensure that certain past conditions, such as previous discrimination, are not
continued in the future, but ratherartged. This distinction would be lost if digital
evaluation and decisiemaking processes were uncritically entrusted with the future.

In light of multiple anthropological definitions of humans as beings with a future
and the ability to visualize and reflect on possible futures (e.g., Kamlah, 1973), not only
as an extension of the past but also as a new creation in a space of manljtipgssibi
gradual disruption may occur: The replacement of openness and the malleability of the
future, or of thinking in alternatives in favor of a ddtaven orientation toward the past.

What would be tragic here is the imperceptible shift from theebehat digital
technologies open up the future to a world that is increasingly digitally driven and
oriented toward the past.

Loss of Personal Encounters

Global trading platforms such as Amazon are standardizing capitalism and thus
creating new freedoms. Online shopping and large digital trading platforms give
consumers the freedom to order and find almost any goods and services anytime,
anywhere. Even inhe smallest villages on the periphery, it is now possible to
conveniently order any label, any fashion brand, any electronic device, and any rare
delicacy, and to stream any niche fil m. Th
unthinkable decades agboustomers are gaining opportunities to rate products and thus a
new form of consumer power. On the other hand, however, commerce is no longer based
on personal contact, as is the case when shopping in an-op&rated store. Shopping
is becoming depersafized and delocalized. In a figurative sense, the technological
possibilities of online shopping enable people to shop in an emotional and mental state
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similar to that of the engineers in the literary works of Robert Musil or Max Frisch: As
onesided, numbec r unching cal cul ators who experienc
a fundamentally disoriented manner. However, we no longer see the retailees or th
product in its haptic and sensory form, but only as a photo and in the abstract formulas

and stars of product ratings. This category of technological consequences appears not

only ambivalent but also as secemdler tragic consequences. Of course, thestijon of

what this means remains open. The disappearance of-th@dol ed fAcorner sho
the 1950s onwards in favor of supermarkets, often located on greenfield sites on the
outskirts of towns, was lamented as a loss of quality of life and connestenirvillages,

districts, and neighborhoods. Certainly, those who lamented this development usually

also took advantage of the new shopping opportunities and only used the corner store to

meet spontaneous needs. So they disappéaeed they still miss# today? Has the

quality of life declined as a result of their disappearance? These are questions that require

a hermeneutic approach.

Loss of Quality in Favor of Measurable Data

The digital transformation, with its dependence on data, has further exacerbated the
primacy of technical thinking: As soon as problems arise, there is a reflexive call for
technical solutions (techrsplutionism), while other strategies, such as chamgasman
behavior, the economic order, or new political regulations, tend to be less likely to be
discussed. This primacy is linked to the expectation that technology will then solve the
problem. This attitude may obscure tragic developments or hermedebttes about
the possibility of tragic secorarder developments in favor of a belief in technology.

One aspect of this is that technology not only produces new tools, but also, through
the undeniable multiple successes of many technology projects, creates an increasing
dominance of the measurable and controllable in relevant decisions. The widespread
belief in data that has emerged in the course of digital transformation is an expression of
this, while the qualitative and interpretatidapendent aspects are finding it increasingly
difficult to be accepted at all. In many cases, this is only discusdedms of deficits.

This influences, for example, academic and professional expert training in a way that in

turn has a secorarder tragic potential. There is no doubt that technical experts are

needed to exploit the potential of technology for problemiisg] prosperity, security,

progress, etc. While thely metaphorically speaking leverage, exploit, and establish

potential, they also use technical language. Metaphors for human communities as
Afnet wosksbh as fAsoci al net wo ark also besamingic ar eer
established in general language use (Knox et al., 2006; August, 2022). As background
metaphors, they influence thinking and action (Lakoff & Johnson, 2020) and promote

ideas of people as links in mechanical chains rather than creativieglirals.

In this way, technical and information technology background metaphors find their
way into general thinking and speech. Thus, the successful work of experts can promote
a Nndnmensionalityo in the sense of the pri:i
via the detour of language and cultural metaphors, marginalizing other forms of
expression and modes of cognition such as the associative, the hermeneutic, the
emotional, and experiences of historicity, questions of meaning (see Fig. 2). Tragic
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experiences can arise here if technology, with its promises of progress, was also linked to
emancipation (or even happinegd)ut if the forms of expression in which these can be

~

described fall victim to the promacy Theé dr
expert appears here as a chimerical figure. They make an irreplaceable contribution to
social, economic, and technical progress, but create a dichotomy in public discourse and,
above all, within organizati ontericcawhoer e acc
longer be expressed: Cognitivational argumentation supplants associative, emotional,
and intuitive argumentation. Public trust can dwindle in this way. At the same time, the
expert can fimutateo i nto a ganynteinapowdranduses t
has effectively abandoned the ideals of the common good (Fig. 1b).
Second-Order Tragedy in a Technical Society
Experts as Chimeras: Successful, but Marginalizing the Associative and Emotional Perspectives of the Many ﬁ"'ﬁﬁ
“ U
O ,,E)(I.?el't (a) Public Rhetoric of purpose, participation, inclusion, listening.... Ideals of
"~ as chimera [ Common Wealth
. - separation —*'Dlme"s'on 2 Ideals of the Common
pos::;i:i:;epe :E Associative Good, public interests,
« is recognized as expert § : Instinctual T husman particpation,
« expert as a social role S - *Dimension 1 {Aristotle, Thomas) § ) : ‘co-creatlon :
] % Cognitive \!L“:':g s 2 Pubhcmte-resrs, p?tenna.'ly
in ,social systems® e.g. B et =l three-dimensional**
e " S Rational T2 If cynical (b)
law, business, science..., S (Aristotle, Tt ) **Dimension 3 “: = ¥
(+) societal progress, ‘l-“i Thinking Dt = < | | Experiences of Tragedy
(-) also ,tragic outcome" ) (Goethe) . £ Declining: self-efficacy, sense of
one-dimensional* Y - Spiritual meaning, and participation;
v (Aristotle, Thomas) loss of meaningful experience,
ren s/ “E Feeling . - no ,heroes” wanted
Leadership in his/her (Goethe) [« B
institutio — — - - . ‘ hmernl::ss:? zﬁcgfumng,
! Factors triggering this , Tragedy” in a Technical Societ resignation, disintegration
(+) reflected, enabling —
-) cynical: , playing games®, D " Ofl‘he“af b::a‘:)andc d" bl 9Beautv.Asscciative|nte||iigence... not quantifiable
1 Com), ity, Division Of Labor - Specialized Academic Education, Rising Complexi
zlri:s'fem. I.mowmdge Lang“:.l:;:y—) Me’c:anical and Comsu:ear Backgfound l:‘letaupchors widespgread a‘:ld ther accepted and Society, Science:
gmahzmg others, Bodv. Societv. Oreanizations as .Svstems”. _Operation Svstems®. _.Immune Svstem®”...
Figure 1b. Tragic seconarder technological consequence (JG)
FROM FLIGHT TO CRASH: LITERARY FIGURES OF (PRE -)TRAGIC
EXPERIENCE
Aristotle defined the effect of tragedy
this is not yet relevant tidhe expesienge lofahbee pr ec
Asuccessf ul useo of a new technol ogy. Thi s
consequence of the second order does not occur as a sudden disruption, but rather
gradually. This means that the fAtechnical (

world before the tragic consequence occurs, let alone before it is generaliyl nietared,

or publicly debated.

Thus, it is not the crash, but the experience of flying that appears to be a suitable
metaphor for technological success, which already contains secdeidtragedy. In this

soctech.spbstu.ru
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section, we will examine the allegory of the experience of flying in more detail and
interpret it as a specific experience of technological consequences using six literary or
art-historical examples from different eras.
Why do we propose such hermeneutics? Because secdadtragedy arises in
socichistorical constellations and experiences of them. It is not technology as such that
leads to secondrder tragedy, but rather its combination with human behavior. But the
Afeyo is the perception of the eweérvagesly (and/ o
i's Areadabl edo i n narrat i v etsechnicél coostellatioesx per i er
The term Aconstell ationo, c¢ommtondfwarioussed i n
historical, social, political, and technical factors that, in specific combination, enable or
shape a particular development (Heidegren, 2024). The technical possibilities and cultural
perspectives of a specific time also shape a consbellatvhich focuses on the
interdependence of actors and structures. From this perspective, technology does not
appear as an isolated artifact, but as part of a network of relationships in which people are
both acting subjects and actors shaped by techpoferonebrder tragedy often arises
in concrete constellations or figurations (Elias 1992/2018) where the scope for action of
individuals and collectives is unintentionally restricted by technical developments.
This section explores such tragic consequences by attempting to understand the
l'iterary fAinternal perspectiveso of the ex
reversal o, from an observerdés pointsof vieuw
at those tragedies:
- lcaruswants to expand his scope of action with a flying machine, but this forces
him in one direction: Falling into the sea

- Kayi n Andersen s ASnow Queenodo wants to u
materialistic perspective, but in doing so loses his heart and his childhbed
direction is old age, and death

- Preussler'Krabat learns magic and wants to expand his scope of action

materiallyi but he gets caught up in the mechanical and power apparatus of a
mill, where death seems inevitable in the medium term

- Vakula on the other hand, succeeds i n mas:s

he c¢climbs aboard already knowing the da

The textsi apart from the myth of Icarus itsélfare taken from the opera libretto
of Korsakovés AChristmas Eveo (1895/origina

Snow Queeno (1844), Max Frischés AHomo Fabe
adult novel AKrabat o, known in English as
Brueghel s painting of l carus from 1550, t !
different genres and eras.

I n particular, the four Anewero texts do

they contain allegories or metaphors about flying that can be interpreted against the
backdrop of the technological history of their times. They originate from different
periods, during which different technological developments and discourses were at work
in the background: In the 1830s, the Industrial Revolution provided decisive impetus,
leading to the spread of steam railways in continental Europe and Great BritaindAro
1845, telegraphy made its breakthrough, enabling rapid transmission of messages over
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long distances for the first time. Homo Faber is considered a parable-callesd
technocratic high modernism: In the 1950s, especially in 1955, the beginnings of
computer technology and the first civilian jet aircraft for mass transport were at the cente
of technical innovation. But the Second World War, with its devastating technological
applications (bomber planes, submarines, developments in atomic weapons, Hiroshima,

poi son gas), was stil]l fresh in peopledbds
microelectronics, the spread of personal computers, and the early beginnings of digital

technol ogy, which |l aid the foundations fo
AKrabat o, on the other hand, i's reddhe more a

entanglement of a young person in its politisdhnical apparatus (Fritz, 2002, p. 48).
Flying is not only a metaphor for an experience, but also a central subject of the
history of technology in the 19th and 20th centuries. Toward the end of the 19th century,
the dream of flying gained significance when modern aviation linked social andalati
hopes to modern science. The #Ascientific
aeronautical associations from the 1880s onwards were used for meteorological or
geographical exploration (Héhler, 2001). In 1919, British pilots John Alcock and Arthur
Brown succeeded in making the first manned flight across the Atlantic. The aviation
history of German zeppelins ended in disaster. The crash of the Graf Hindenburg zeppelin
(Fig. 2) in New Jersey on May 6, 1937, which killed 37 passengers, was seen byithe med
and the public as a warning sign, as the flying machine was considered a symbol of

Germanyos technological and military strenc
after the accident: AThe airship wwad more t
with sad, pal e faces. 0 ( DiewasStjustran exm@e8stb? , p . ]
of Afear and pityo in the face of tragedy,

that fAthe feathers melto?

The flight (and crash) as a metaphor for the experience of technology would, in
Hans Bl umenbergbs words, be an example of &
be completely dissolved into conceptual speech (Blumenberg, 2010). The metaphor of
flying reflectsi even beyond the technical contéxthe ambivalence of freedom. Only
Athe phantasm of being able to fly, whi ch
effortlessness over vast spaces, allowed the idea of overcoming not only certain obstacles
to earthly locomotion, such as rivers, seas, deserts, or mountains, but ultimately all of
themieven the | imitation imposed by the earth
p. 23). In extreme cases, it is a metaphor for victory over death. Modght fl
technologies not only contribute to increasing the range of modern humanity, but also to
the 1 mplicit project of fovercoming fearo
2007/2018, p. 33). AlsBaintEx u p ®Tly @& sL iit t | e P ralom-digance wr i t t e
pilot who died in a flight accident in 1944, can be read as an artwork that frames the
dangers and technical uncertainties of aviation through thetédéeyfigure of the little
prince. In the form of the fairy tale, this danger is not dowrgaayut reflected. Real
threat, childlike joy, and the sensation o
with one another.

At the same time, modern flight technologies open up a greatly expanded space for
fear of consequences. For 2tsntury psychiatry, fear of flying is a clinical picture that
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requires treatment in severe cases (Donker et al., 2023). In this context, we can see the
reasons why the myth of Icarus is frequently taken up in-@&tiury literature by

Salman Rushdie, Toni Morrison, and James Joyce, among others (Salis, 2016). As

Nat ascha Adamowsky (2010) highlighted, in m
i mages of Awondero are still present.

i oy~

Figure2Wei ght |l ess over New York: The zeppelin
before the disaster (U.S. National Archives, Public Domain)

Daedalus and Icarus

The ancient myth of Icarus is particularly relevant. How does Icarus experience his
flight (Fig. 3)? As a sudden occurrence:

A[...] suddenly he found his feet were n
[ .. . ] He coul dnot believe it]! As he
fluttered with excitement.

It was as though his body was weightless. The wind whistled against his ears.
He felt like a bird! Higher and higher, faster and faster he flew!

Suddenly, Icarus realized he could hardly see his father. He had flown so high his
father resembled a small dot below him. At the same time he noticed a feather

drift past and float downwards towards the sea. And then another... and then
another. Too latd car us reali zed his wings were
desperate swoop of his arms, more feathers fell and soon his arms were almost
bare. o (Ovid 8/2012, p. 21)

The feeling of flight triggers excitement, heart palpitations, and a sense of
weightlessness and exhilaration. But then his own father is out of sight, seemingly
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unreachably far away. The flyer is caught in turbulence, a downward vortex. The aircraft

i's dysfunctional; his arms are fAal most bar
the fatal crash, but al so the | ossaschimgf t he i
for, is now only visible as a distant dot. Weightlessness gradually leads to disth&ter
realization comes fAtoo | ateo.

Instead of or in addition to interpreting the myth of Icarus as a consequence of
hubris, the Icarus experience can be interpreted as the disappointment of placing hope in
a technical device. |l carus does not want t
biblical myth of flying high (Pini, 2013). He flies out of sheer youthful joy. The shock
sets in when he realizes that the technology does not deliver what it promises the

wings fail. | carus had not di syteoglasetbed hi s
the sun out of Amalicious intento, but si mp
qui ckl y. I n truth he was barely 1listeningo

distracted him.

Historical examples, but also the literary figure of flying, capture the ambivalence
of technology. It embodies the empowerment of intelligently transcending what were
previously experienced as fAnatwural o |imitat
joy, pleasure, playfulness, and the rush of endorphins. However, talk of flying often
already contains references to experiences that allude to the Icarian fall. Flying therefore
means the feeling of:

- Losing the ground beneath your feet (metaphorically speaking, with regard to

expectations of flight technology: Overestimating the strength of the device)

- Becoming weightless (i.e., losing sight
- Seeing the Earth as nothing more than a
perspective)

- Gaining power, overcoming gravity (i.e., the temptation to keep going)

- Looking down on the world and others from above (i.e., hubris).

Reall i fe Aflying adventurerso such as EI on
who inspire both fear and hope. But many i
Humanityds HAsmall flying machinesd are com
mobility, there is no alternativie the automobile, the holiday plane, the flight simulator
game on the iPhone, the toy drone. This means that flying is normal. A certain modern
Icarus ignorance can be observed.
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Figure 3. A calm fall to his death: Icarus by Albrecht Durer, 1493 (British Library,
London, Public Domain)

Brueghel the Elder: Landscape with the Fall of Icarus (1555)

The figure of I carus is suddenly margina
composition. Here, he appears barely larger than one of the sheep (Fig. 4). In contrast, the
foreground is dominated by the plowing farmer, a shepherd, and the merchaminships
the sea. They all seem to go about their work unmoved, as if the fall of Icarus deserved
neither attention nor significance. Here, the tragedy is ironically intensified: It is no longer
even recognized: WANone of participaednhsaceideent , e
or share his tragedyo (Wilkoszewska, 1986
reactioni pityandfeaii s absent. On the other hand, 1c
normal and everyday. This Renaissance depictionatso be interpreted as follows: In
the Aage of technologyo the fall of exposed
in a Spanish merchant ship that sinks, of growing cities that can be better fed thanks to
new plant varieties from America, tare also more susceptible than ever in the event of
pandemics. At the center of Brueghel 6s hum.
the continuity of everyday, useful activities such as plowing and sailing around the world
i the technical achieweents whose effects prove to be beneficial and promising. In a
sense, the story of Icarus does not disturb us. Tragedy does not appear here as a moral
warning against Ahubrisd but as an everyda
irrevocably ambivalenin a complex field of tension between knowledge, uncertainty,
and acute (technical) necessity for action.

X

a
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Figure4. The beginnings of Il carusd ignorance
of I caruso ( Br ue §BRdyal Museamskf Fihe Arts, BrasselsyPuldiicu t e d
Domain)

Gogol / Korsakov: Christmas Eve (1832/1895)

RimskyKor sakovés | ibretto for the opera fACh
Nikolai Gogol, is staged as a single flight sequences i n the Frankfur:
production in the 2021/22 season. The play shows in atimyike, comical form how
a witch and the devil try to spread chaos and temptation on Christmas Eve, of all nights,
by flying through the night. But the blacksmith Vakula, the heroic antagonist, also flies:
Courageously on the devil s bacldthussvinr ai ght
the |l ove of the village beauty Oksana. Her e
early modern symbolism of Christian interpretations (Zika, 1989), as a mythical
representation of the temptation of evil to override divine laws. Kofssataies:

DEVIL: Dond6ét stop the devil | eading ho
Weodll fly, wedll f1ly!
Oo hoo!

SOLOKHA: Weol Il fly, weodll fly!
0o hoo!

SOLOKHA: Wedre going to hide the moon
We ol | unl eash snowstor ms,
the streets will be
full of snowdrifts. (RimskyKorsakov, n. d.)
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It is the flight of the devil and the wid/
|l i ke intoxication (AOo hoo!o06) to the two of
their places (Fig. 5). And the conqueror of the devil is the Orthodox hero,sahérbism
is also a flighti the prudent, heroic flight, the flight on the back of a winged horse into
which the devil has transformed himself. As a blacksmith, Vakula embodies creative
power, but as someone dependenepemanceOk sanabs
Aitechnologyo: He needs the devil himself as

On the night before Christmas, the still devoutly religious and superstitious pre
industrial man in Russia finds himself caught up in the mechanics of the coming, eerily
technical order . Gogol 6s text can thus be
experience that the technical apparatus is both a means of liberation and an instrument of
subjugation (cf. Sect. 2.2). The ambivalence of the flying allegory culminates in the fact
that the hero of the story, Vakula, escapes the foolish superstitionwidgs by using

the devil as his mount . He controls his fly

the stage on a flying horse, a whip in his
The story ends as a good, slightly ironic Christian heroic fairy tale. Its optimistic

punchline: Humans remain free; it depends o

ORHA INTEGRALE 2 CD

RITISHY- KORSAKDY

"Lf'aLJ]ﬂH" d ﬂaI [

ends on the

Figure5. Everyone flies, and i p
Citation, MR

t
AChristmas Eveod (Pictur
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Andersen: The Snow Queen (1844)
The end of the first chapter of Hans Chi

Queeno opens up an allegorical i nterpretat
technical apparatus of power. The person here is Kay, who grows from a child into a
teenagr , whose childishness disappears as he

objectifying rationality. The emotional coolirigcaused by the intrusion of a splinter
from t he diecwillndisnamiersr oirn t he experience of
sleigh:

Kay looked at her; she was very pretty; he could not imagine a more clever, fairer
face. She did not seem to be made of ice now, as she was when she sat outside the
window and beckoned him. In his eyes she was perfect, and he felt no fear. [...]
He gazed p into the immense spaces of the air, and she flew on with him, flew
high among the dark clouds, and the storm wind whistled and roared as if it were
singing old ballads. They flew over forests and lakes, over sea and land: below
them the cold blast whigiti, the wolves howled, the snow sparkled; above them
flew the black cawing crows, but over all shone the moon, large and bright; and
by its light Kay watched through the long, long winter night; by day he slumbered

at the feet of the Snow Queen. (Anderskdd4)

The feeling of flight is not conveyed fr
logical. His view as a flyer is transformed into complete emotional detachment, entirely
devoted to mathematical reason, as symbolized by his love for the Ice QueealdThe c
the clouds, the altitude of the flight are described in a sober and inwardly impassive
manner , reinforcing the atmosphere of horr
the events coolly in the cold white moonlight (Fig. 6). His inner coolnesgpiressed
through the allegory of the Al ong | ong wint
if in a frenzy, with only one strange sighn
ball adso. This may be Ander gtalen ©he nalrativet t owa
forces, the events of love, reconciliation and tears will provide the final punchline, not
just the cool arithmetic of the Snow Queenbd

But first, the sleigh will take him to t
a mechanical game for many years: The endless laying of pieces of ice that are supposed
to form a meaningful whol e. But he oc.annot ¢
The tragedy of the second order lies in this combination of mech&eatalical promise
(rational knowledge, higher order) and actual alienation, his insensitivity. But that is not
the end of the fairy tale. His childhood friend Gerda finds Kay arekerad him with love
and tears. But both have lost something on this journey: Their childhood. But they have
also gained something: Experience, insight, and a sense of responsibility. On the one
hand, this fairy tal e c aiblicdg@oryofdheexpus®n a var i
from paradise. On the other hand, it is full of allusions to the positivist, scientific
industrial hopes of salvation of the late 19th century. The experience of flight has changed
from a joyful intoxication to a cool fascitian. This suppresses the levels of awareness
of compassion and beauty, as well as the playful approach to theiveorldt r ue At r age
of the second ordero.
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Figure6. Kay o6s flight through the cold as an
Quotation Elena Ringo, Fairytale Wiki / Fandom)

Frisch: Homo Faber (1957)

Max Frisch presented the novel AHomo Fab
technicusbo. The story begins with a flight
America as an ordinary passenger. The-pitson narrator succinctly describes flying
asacompl etely everyday experience with impr
empty space, nho swayingo, completely Amotio

As | could see out of my right eye, we were somewhere over the Mississippi,
flying at a great height and absolutely smoothly, our propellers flashing in the
morning sun; the usual window panes, you see them and at the same time look
through them; the wingalso glistening, rigid in empty space, ho swaying now,
we were poised motionless in a cloudless sky, a flight like hundreds of others; the
engines running smoothly. (Frisch, 1997/2006, p. 3)

Soon after, he suffers the same fate as Icarus: His plane crashes. Ironically, even
after surviving the crash, the passenger remains completely calm. His comment is laconic:
Athere was no serious damageo:

Without waiting for an order, we all gathered in the shade under the wing; not a
word was spoken, as though talking in the desert was forbidden. Our Super
Constellation was tilted slightly forward, there was no serious damage, only the
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front undercarriage was | ammed, having
smashed up. The four propeller crosses gleamed in the glaring blue sky; so did the
three rudders. No one moved, including me. (Frisch, 1997/2006l 1. 9

Not only flying, but also crashing becomes somehow normal here (Fig. 7). The
enlightened engineer simply takes note of it with a shrug, as if he knew that it was a
possibility with a certain probability. The mode of being affe¢te@cessary in order to
be able to interpret tragedy at alhas been lost to this modern type. Homo Faber, as a
caricature of the technically rational engineer, does not allow this experience to distract
him from his thoughts; he accompanies the crash with reflections on tictetalils,
objectively, like an observer of a laboratory experiment. The engineer Faber embodies a
modern world in which Atragedyo i s presume
love with his own daughter (a kind of Oedipus story), she is bitten siyake (like
Eurydice). Ancient tragedy breaks into the modern world, but Walter Faber testifies a
complete blindness to tragedy because he lacks the sensitivity for it. Ironically, this
persists in Frischoés novel,hisownplanectash. aft er a

The engineer as an almost naive developer of technology, in this sense, the
tragic figure of modernity. On the one hand, the engineer is even a savior figure of the
era of #Atechnocratic high moderni smo, as h
have called it. Until the mid970s, the engineer embodied the competence to solve the
great questions of humanityenergy supply and world food supplyin the public eye.

On the other hand, however, the engineer is also increasingly portrayed asmatiabl

figure in |iterature. Max Frischoés novel i |
al so read primarily as an adaptation of anc
is incapable of any other approach to the world than a technicatipnabzed one, Max

Frisch allows this character to be caught up in a whirlwind of tragic events in the course

of the narrative, ranging from incest (Oedipus) to suicide and his own death. The
punchline is that it is precisely in the completely demythakedjitechnical approach to

the world that myth regains ground: AMyth &
narrator sometimes suggests, but are simila
2020, p. 267).

Figure 7. Homo Faber, detached participafuserver of a plane crash (Image Quotation
of Volker Schléndorff's 1991 movie)
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Preussler: Krabat / The Satanic Mill (1971)

The young adult book Krabat, which is very well known in Genspeaking
countries and translated into English as AT
young man who hopes for a better life by entering a dark mill (Fig. 8). There, one learns
magic and flying, but the price is high. The sorcerer is directly subordinate to the deuvil
and must sacrifice one of his students once a year. There, the young Krabat not only learns
magi c and enjoys a privileged thood. €hjsisbut i s
also associated with the experience of near death. His thirst for adventure and desire for
a life without material poverty turns into a life of bondage and fear. Behind the magic
course lies a totalitarian system in which everyone fearg lwksnounced by the others.

In this story, hope (a life without poverty) and tragic consequences (death and constant
fear of speaking freely) are tragically opposed.

Flying is also to be understood allegorically here: The children learn to transform
themselves into ravens through a magic spell. The mill where Krabat is apprenticed can
be understood symbolically as a strictly functional system. The mill grinds intdgssan
its processes are determined by a rationality that leaves little room for individual action.

I n this setting, humans become #Afuncti onsdc
abilities, but pay for them with autonomy and vitality (cf. the section abdbte ¢-o n d
Order Tragedieso). The tragedy lies in the

mill promises progress, power, and security; on the other hand, the apparatus binds the
individual into structures that increasingly curtail their optiomsafdion. In this reading,
AKrabat o appears as a -ordentragetlyi Meee, flijlpsi ct i on
portrayed as a brief, bumpy attempparadoxically as an expression of bondage and
imprisonment by death:

Krabat, the raven Krabat, obediently spread his wings and took flight. Fluttering
awkwardly, he flew around the chamber, circled the table, and brushed against the
book and the skull. Then he settled down with the other ravens and clung to the
perch. (PreBler 1971, p. 40; translation JG/AG).
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THE
SAITANIC MILL

by Otiried Preussler

TRANSLATED BY ANTHEA BELL

Figure 8. Flying over the Satanic Mill (Image Quotation of Mc Millan book
cover 1973)

DISCUSSION AND CONCLUSION

Seconeorder tragedy in the context of technology has been described in this article
as experiences of loss of freedom and individuality, the future, personal effectiveness, or
a loss of relevance of qualitative data in decisimaking processes. Such tealy does
not arise suddenly, but gradually. It emerges in historical or literary constellations from
the feelings of those involved, in the interpretation of the observer, and in hermeneutic
dialogue.

In considerations of the consequences of technology, for example, the view of
digitalization and Al must not be narrowed down to a purely objectivist view of
technology, but must take into account the interactions with human behavior. The
possible constedtions of application are in principle infinite and unpredictable.
Knowledge of historical and literary cases broadens the corridor of expected
consequences in the Afirst and second orde
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factors in terms of convenience, adaptation, and overestimation of digital systems,
perhaps most strongly the fisweet temptatior
usual difficulties of recognizing gradual processes and assessing their relevance for
action. This shows that the tragedy of technology is actually a tragedy of humanity.
Speaking of technology and tragedy together also has several implications with
regard to the quality of public discourse:
- This perspective removes it from esieled scandalization.
- It places it in the larger context of meaning, experience, and history of the
tragedy of humanity in general.
-1t has a definable, Aobjectifiableo sid
- It has an fAinner oo subj eartdevre tsriaged ywh.i c
- It is precisely this narrative structure of the tragic experience with technology
that differentiates the usual dichotomo
and Aapproval 6, between Afear of techno
- It expresses ambivalence from an experidmased perspective.
Seconedorder tragedy was received and interpreted using the example of literary
descriptions of flight. This provided an example of hermeneutic technology assessment.
In doing so, we have responded to a methodological research postulate: To strengthen a
hermeneutic science of technology assessment (Grunwald, 2014; Mehnert & Grunwald,
2024).
However, we must also mention the possibility that people are projecting the
tragedy of general life experience onto technology in a monocausal manner. Statements
such as Arobots are taking our jobso (inst

robodrsofdmy child has ADHD because of tabl et
a tablet too earlyo, or fAbecause we donét h
or Al am sick bpractseseoed ieddptmeal $g (i nst
onesi ded dietary choices for these meal so) v

speak of technologyelated exculpation narratives. Our idea of a dual relationship

between tragedy and technology does not imply a-soded negative focus on

technology Embedding technology in human history as the history of technology allows

us to recognize fAtechnol ogi cal progresso a
tragedy would exist even without technology, only in a different form.
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Abstract

In this article, some points of contact between tragedy and technology are presented. The main point of
contact is the way in which both treat human action and issues related to knowledge, ignorance,
responsibility, and tragic error. To define tragedy émeral terms, some attention will be devoted to the
works of Aristotle. From there, a comparison with our current predicaments can be drawn. We will argue
two points. The first is that the tragic spirit that animates representation in Greek tragedigty @nses

in various eras under new determinations that have a bearing on human agency. In our era, various events,
such as disasters, calamities and catastrophes, attest to the role of technology in structuring, thwarting, and
curtailing actions. At fist glance, the return of the tragic spirit would seem obvious, owing to errors and
the unintended effects of widespread technological use and innovation. The second point draws on the work
of various authors in philosophy of technology to argue thatdiffigult, if not impossible today for an

event to be recognized or represented as tragic. In particular, the Promethean Gap between our faculties of
production and our faculties of representation and feeling signifies that we are unable to grasptshe effec

of our everyday technologically mediated actions. Additionally, the spirit that animates the accelerated
adoption of technology shifts responsibility away from human beings and towards a lack of knowledge and
optimal planning of technical systems. I tbriginal sense, an event is never acknowledged as tragic since

it is never something definite, but a step towards a perfected future state of affairs.
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INTRODUCTION

This papermrevolves around two points. The first examines the hypothesis that there
Is a significant convergence between the tragic spirit and the issues raised by technology
today. Specifically, Greek tragedies and the works of Aristotle serve as fertile ground for
exploring the dynamics of technology. Not all Greek tragedies align with technological
themes, and not all are relevant for understanding and framing technology in the modern
world, but many shared affinities exist between the two. Historians and pHitrsopf
technology could gain valuable insights from studying these connections, and specialists
in Hellenistic studies would recognize how philosophers of technology address concepts
and problems related to human action that are similar to those raistegegies.
Although | disagree with some of their conclusions, the works of Jos de Mul (2015) and
Mark Coeckelbergh (2012) on these topics demonstrate a promising intersection. While
Hellenistic studies certainly require a thorough understanding of Goeiekerpret the
original texts, their overall conclusions still support and encourage fruitful
interdisciplinary dialogue.

What explains this convergence between tragedy and technology? The significance
of Greek tragedies today lies precisely in how human action becomes a central theme that
is continually examined within the specific epistemic circumstances of the characters'
contexts when they make decisions and face the consequences. Greek tragedies raise
guestions abouinanke the necessity surrounding human life, as well as freedom and
responsibility. They essentially pose dramatic questions that extend the Sphinxis inquir
about what it means to be human. These questions are increasingly relevant today, but
they are now influenced by new factors, especially by technology. The link between
tragedy and technology is thus connected to the idea that tragic events hold a hidden
wisdom that can shed light on aspects unique to our era. In the tragic spirit, there exists a
claim to truth that often remains beneath the surface.

The second main point of this work is recognizing that, despite a notable
convergence between the tragic spirit and technology, this relationship cannot be fully
understood in our current historical context. | will outline several reasons for this, mainly
relating to the nature of technological mediation, the opacity between users and the effects
triggered, and how technology's formal dynaniicis kinetic character beyond mere
technical contenit prevent the emergence of the tragic spirit in Modernitghhelogy
is embedded in a secular narrative aimed at fulfilling a redemptive promise, and this faith
prevents the reemergence and solidification of the tragic spirit and its representation.

Thinking about the tragic spirit against the backdrop of our era implies thinking
about how human action is and always has been intertwined with multiple powers that
subordinate and shape it. The reversal of expectations, the unpredictability of the future
and the obsolescence of familiarity and stability make the study of tragedy relevant as a
model of human action where harmful consequences, mistakes, freedom and necessity,
responsibility, knowledge and ignorance intersect. Even if today we no longarebiel
gods as an explanation for the powers that condition and explain the harmful
consequences of human action, it is undeniable that human action today seems to be
constrained by increasingly narrow limits imposed by powers that only sometimes
manifestthemselves. Geopolitical games, market fluctuations, and the turmoil of war
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shape the everyday lives of ordinary people without them having any say in the matter.
Garcia'q2006 thesis is that the old gods do not die ( p. 26). Regardless of their specific
historical origin, gods refer to something transversal and timeless in human lives. Fortuna
is one of these enduring symbols, undergoing metamorphoses through which its sphere
of influence contracts or expands while it may or may not be recognised as a cultural
power. And according to Rosset (1971, p. 16), what defines the tragight is the
affirmation and acceptance of chance meddling in human affairs.

Similarly, we could say that the tragic spirit does not fade away, but merely recedes,
and may or may not retain its transformative cultural power. The recognition of lasting
constraints conditions the field of possibilities for action without determiiifigpday,
technology is, among other things, one of the main factors constraining the field of
individual and collective human action. Furthermore, thinking about the relation of
technology to human action is particularly acute because its promise isefyrdo
alleviate and facilitate human life. Recognising this role in technology does not mean
demonising or sanctifying it, but rather thinking about its ambiguity. This is, in fact, the
tragic worldview, namely, that of seeing in the dependence of haotenm on multiple
powers the possibility of a timeless wisdom that involves the awareness that humans are
simultaneously free and determined, knowing how their own actions are grafted onto
multiple other chains of events.

WHAT IS TRAGEDY?

It is no easy task to define tragedy. However, some elements seem common to
various dramatic works. In a tragedy, it is common for the instability and fragility of
human life to lead to the conclusion that the hopes of mortals are just vain illusions that
accompany them in their brief existence. The transition from fortune to misfortune of a
protagonist who arouses goodwill is easily attributable to tragedy, so is atrocious and
undeserved suffering, the impotence of choice in charting a path of escape or t
existence of an insoluble conflict (Lesky, 1978, p. 11 and Mandel, 1961, p. 20). However,
tragedy, despite being painted in broad st
i nexhaustible richness cannoterrh 2018 ®24). mi t ed,
Rather than asking for a definition of tragedy, it is perhaps more interesting to ask how
the tragic reveals itself, that is, what justifies equating an event with a tragedy. The
guestion and answer s ab onsfromfawlbsantialtconeemne dy i s
to an open and dynamic one, alongside the acceptance that the tragic spirit, in what it
reveals as paradigmatic of human action, can reveal itself through various forms of
expression, that is, through theatrical conventerms dramatic representations, but also
through disasters, calamities and catastrophes.

With this reformulation of the question, we can ascertain whether technology lends
itself to being framed as a tragic experience. Similarly, knowing whether and how
different historical contexts allow or prevent the emergence of the representation of
tragedies is central to ascertaining their connection with technology. The tragic, as Max
Scheler points out, is not essentially an aesthetic phenomenon, but something more,
something constitutive of the universe itself and to which we have access through the
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experience or representation of events (Scheler, 1955, p. 151). That Greek tragedies have,
until now, been the ideal locus of this revelation is merely a most fortunate historical
accident. In this sense, each era is led to an attempt to recognise fitcsravaifi the tragic

spirit, to define it accordingly to its worldview, and to give it an expression.

TRAGEDY IN ARISTOTLE

If we dwell a little on Aristotle's considerations on tragedy, we can establish a frame
of reference that will become all the more visible in contrast and similarity to our own
era. To this end, it is important to note that, contrary to the Soionc thesis,
Aristotle believed that the good exists in the world and is not given in advance in rules or
principles, as is mathematical knowledge or the procedures for playing a melody. The
good is not a permanent quality, but an action, which is why ciateglements are
crucial for the agent to act well (Aristotle, 2011, 114032

Furthermore, tragic poetry, for Aristotle, does not respect, as history does, the
particularities of human action, but rather expresses the universal, using concrete
elements and people for this purpose. Tragedy brings together an accumulation of human
experience and knowledge unrelated to any historical individual. It is this tension between
the universal and the particular that allows tragedy, through the mimesis of action, to
arouse terror and compassion and enable catharsis. Tragedy, as we havengzomssu
and exposes the audience to a kind of truth that is not immediately accessible, but which
relates to praxis. Additionally, this revelation of truth to the public has pedagogical and
educational value. Taking these assumptions and the importanagadfigofor learning
how to act well into account, it becomes clear how, through the mimesis of action, tragedy
demonstrates its proximity to the question of the ends that guide human life and how it
attempts to show the way mortals seek to achieve {Aeistotle, 2013, 1450a16). All
this leads to tragedy as confirming, in general, the vulnerability and fragility of human
lives (Nussbaum, 1986, p. 20).

In his definition of tragedy, Aristotle also refers to his preference for plots of
relative complexity. The reason for this preference is that in such plots there is a change
of fortune (netabasiy that occurs due to a reversglefipéteig or a discovery
(anagndrisi3. Discovery consists in the transition from the unknown to the known
regarding the identities of the protagonists, while a reversal refers to the shift of actions
to their opposite. These are the most effective means of generating the elesitiehal
effects. For tragedy to be properly understood, the audience must also feel that misfortune
does not discriminate against anyone. Aristotle also mentions how tragedy, in order to
elicit the aforementioned emotions, must refer to the fall frotuherto misfortune of an
individual who, not distinguished by excellence or justice, that is, an ordinary person,
suffers the consequences not because of wickedness or perversity, but because of a
mistake that causes the tragic changeh#meartia(Aristotle, 2013, 1452 b32453 al2).
Hamartiaalso has the function of ensuring the transition from ignorance to recognition
(Kim, 2010, 37).

What is meant by this term? Although there are differing interpretations, ranging
from ignorance of the facts to moral defect, we adopt the position of authors who
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emphasize (Kim, 2010, p. 40) that the term does not refer to a moral failing or guilt, but
an epistemic error, a mistake or deception about the details surrounding the context of the
action.Hamartiain tragedy is a cognitive error based, first and foremost, on ignorance of
the relevant facts or an incomplete view of them. It is not a generic, universal ignorance,
a simple lack of knowledge, but an ignorance relative to the context of the agemt, a typ
of contextual knowledge such as the highly situptednesigAristotle, 2011, 1110b28
1111a2). In tragedy, misfortune is therefore caused by blameless errors, that is, by actions
that are not attributable to the bad temper of the characters (Aristotle, 2013, 1453a 13
16). The most moving tragedies, for Aristotkee hence based on a cognitive failure, on

this tragic and involuntary error in the face of the density and complexity of the chain of
events surrounding the circumstances of the action. The fall is not the result of intentional
deliberation but rasr presents the precariousness and instability of the circumstances
surrounding action.

In order to explore the relationship between tragedy and technology, it ialso
order to explore the relationship between tragedy and technology, it is also important to
highlight the connection between voluntary and involuntary acts as analyzed by Aristotle
(2011) in theNicomachean Ethic€l111a23). An act is voluntary if the agent is aware
of all the circumstances of the action (1113223 and involuntary if certain
circumstances are ignored. The question remains as to what this awareness donsists o
Some acts can be committed out of ignorance of the circumstances, objects, place, or
instruments used. In any case, the agent is unaware of the particulars of the context in
which they perform their action. They act but are not fully aware of whatatfeegtoing
and therefore may, in retrospect, regret the act and be forgiven. Tragedy thus immerses
us in the very passivity of the protagonist. Innocence in the face of an irreparable mistake
and fear in the face of the triggered situation that is henaaf @ontrol with destructive
effects must be captured (Aristotle, 1998, 1382a3@)/ for there to be terror and
compassion. With the help of definitions frodicomachean Ethic§Aristotle, 2011,
1135b1619), the hamartia of Poetics (Aristotle, 2013, 1453al10) is redefined as a
dangerous act committed by an agent who is unaware of an essential relevant fact. These
agents act out of ignorance, without malice and without being aware of their surroundings,
causing damage that can be é@dack to their actioryet was not to be expected. Such
is their ignorance that agents end up harming themselves and their community. And it is
precisely because the error has not been understood as such that the structure of the action
leads to a discovery of how the underlysayses lead to a reversal of fortune

From this perspective, tragedies highlight the extreme nature of a human condition
or disposition to act in ignorance of all the relevant facts, which necessarily leads to tragic,
i.e., adverse or horrible, incidents. If themartiaof tragedy, according to Aristotle, is a
universal element of human action that exposes its limits, one would expect that in the
industrial age, this structure would not disappear.

THE PROMETHEAN GAP

Tr agedy 0 speripéed and diacbverf gnagnorisig find echoes in the
contemporary performance of technology. Both correspond to the moment of unexpected
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revel ation of technologyds unforeseen conse
or social level, which usually remained hidden until the moment of their belated
emergence, out of step with their spatial and temporal origin. It is the moment when we

realise that there is a gap between the purposes and intentions of engineers, promoters,

and stakeholders and the actual unintended effects. The philosophy of technology
abounds in examples and is familiar with these cases of deviation of proper furation f

the designerds original i ntentions, as gro
artifacts (Ihde, 1990, p. 144). Nevertheless, it is worth exploring more in depth the
parallels between the role dfamartiain Greek tragedies and involuntary acts in
contemporary society. As we have sebaartiais at the heart of the tragic spirit,

rendering agents responsible but at the same time innocent. They are the source of a
catastrophe, but without any intention. How similar and relevant are these sefimark

thinking about the present day? Are there invariants in the structure of human action that

remain regardless of historical and geographical variations?

The scale of contemporary technology, its pervasiveness and omnipresence, has
completely altered the unconcerned state of proportionality in which the agent practised
voluntary actions. Virtually any human action is now permeated by technology upstream
and downstream while implying and being implied by its ubiquitous presence. Every
individual is surrounded and dependent, in their work, leisure, and social relations, on
technological devices, structures, and mediations whose profound effects and symbolic
shfts on the understanding of themselves, others, and nature are not known at the outset.

If the condition for a voluntary act, according to Aristotle, is that the action starts
in the agent, that is, in a person who does not act under compulsion and is aware of the
particular circumstances in which they act, today this condition seems toobe to
demanding. Using Aristotelian vocabulary, we would say that the sense of opacity in
action, when mediated by technology, is defined by agents being in a permanent state of
ignorance, as they find themselves involved in actions that they believe tarbaathe
that is, voluntary actions, but which often are in fact involuntary. Moreover, agents are
not confronted with opportunities to discover and overcome their structural ignorance.

In Gunther Anders, we find a theoretical elaboration about the persistence of this
structural ignorance and of how action, in contemporary times, is above all involuntary.
Anders identified that what we can now do is much greater than what we can imagine.
gulf has opened up between the faculty of production and the faculty of representation,
and this gap widens day by day. The objects we create and the effects they trigger are so
large and explosive that we can no longer understand them or even idertifgs ours.
According to him, Athe technification of €
knowing it and indirectly, like parts of a machine) find ourselves involved in actions
whose effects we are unable to predict and which we could not apmftoMechnology
has brought with it the possibility of being innocently guilty in a way that did not exist in
our parents'’ time, when it had not yet adva

Beyond all the historical and geographical specificities of its roots, it was
industrialisation which, according to Anders, produced an epwing aura which
surrounds technology due to the inexorable chain of events that led to the slaughter at
Auschwitz and the dropping of the atomic bomb on Hiroshima. These two events have
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left their mark on an entire era and herald the possibility of humanity‘dessthuction.
However, his works offer an account for the fact that the conditions for a tragic spirit are
present today, but are not recognised, i.e., such events do not @asppassion or terror
commensurate to their magnitude. There is a discrepancy between, on the one hand, our
faculties of making, controlling and producing things and, on the other, our faculties of
comprehending, feeling and imagining the consequenceshedet things. This

APromet hean gapo states hiowinlibitibne, oy fearsf or man c

our concerns,ourremorsed evel ops i n inverse proportion
(Anders, 2020, p. 262). This analysis is especially relevareg want to think about the
possibilities of representing the tragic in contemporary times.

Why does this happen? According to Anders, the procedures by which agents adopt
self-censorship or refrain from acting due to foreseeable consequences that arise from a
certain course of action harmful to others or ourselves are, in our time, fragmented.
Thanks to the complexity of administrative or technological structures and the division
of |l abour inherent in them, we can commit
1956, p. 151). Before Hannah Arendt analysed the trial of Adolf Eichmann, Aratérs h
already identified how what characterised the exterminations of the Shoah, the atomic
bombings of Japan, and other phenomena in the current machine age as not exactly a
monstrosity linked to technological apparatus, but above all the compartmentalegatio
awareness due to the complexity of interactions with devices. Human consciousness does
not fully grasp everything that it triggers and it does not realise the implications of the
circumstances in which it finds itself involved. It is the basic presnigeagency and
moral responsibility on which any ethical reflection is based that become unsuitable for
thinking about human existence in the industrial age. According to Anders, bad faith has
been transferred to machines and electronic oracles, shéhatast terrifying thing is
this disagreement between action and consciousness through machines that relieve us of
effort, lamentations, and complainksgglog (Mdiller, 2015, p. 53). The current condition
is that we mortal s @&mders, 2020npad72),ehat we drealitansy ur s e |
but at the same time, due to our blindness, we are also moral dwarves (Anders, 1956, pp.
147-148).

In other words, Gunther Anders foresaw how a series of seemingly trivial actions
places agents in a causal responsibility detached from moral responsibility while being
blind to that condition. The Baconian equation between knowledge and power has shifted,
and with it another modern equation that corresponds to the secular faith in the
Enlightenment, namely that there is a strong overlap between advances in freedom and
advances in knowledge. The equation, a continually postponed promise that illuminated
thehistorical march of the West in search of the realm of freedom, is now being reversed,
resulting in ignorance, impotence, and a generalised sense of disorientation. The more
knowledge about the world abounds, the faster that knowledge is fed back, tiisough
technological applications, into social organisation and nature, generating new and
pernicious opacities and predicaments.

Anders'pars construenproposal aims to expand the imagination in conjunction
with a pedagogy of fear regarding the plausibility of an occurring veast scenario. In
other words, it is about an attempt to overcome the motivation gap by supporting action
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with emotional and volitional contents about its effects, so that agency can be somewhat
regained. The appeal to remedy the Promethean gap focuses on the role of imagination as
a form of moral enlargement (Anders, 1961/1983):

Thus your task consists in bridging the gap that exists between your two
faculties: your faculty of making things and your faculty of imagining things; to
level off the incline that separates the two. [...] you have to violently widen the
narrow capacity oyour imagination until imagination and feeling become
capable to grasp and to realize the enormity of your doings. In short, your task
is to widen your moral fantasy. (p. 131)

It remains to be seen whether his proposal is plausible for reinstating the
representation of the tragic.

TECHNOLOGICAL GNOSTICISM AND THE CATASTROPHE

Before addressing the possibility of Gunther Anders' proposal to overcome the
Promethean gap and thus determine whether it is possible to rechgmaetiain the
technological age, it is useful to outline, in general terms, the rationale behind the drive
for technological innovation as a contemporary article of faith and the role of the pursuit
of knowledge in this endeavour. We will thus be able to idemtiharrative that, by
justifying permanent acceleration, casts doubt on the tragic spirit resgrfdcough
technology, and whether it can be apprehended and represented as such.
Herminio Martins described contemporary technology as being driven by a latent
Gnosticism. The expression 6technol ogical G

the marriage of technological achievements, projects and aspirations with the
characteristically Gnostic dreams of radically transcending the human condition
[...] Transcending the basic parameters of the human conditit finitude,
contingency, mortdly, corporeality, animality, existential limitatidnappears as

a motive and even as one of the legitimations of contemporary technoscience, at
least in some areas (Martins, 2011, p. 18).

Similarly, John Gray (2015) points out how the unconfessed creed of contemporary
society is imbued with a Gnostic faith (p. 9) that sees in the salvific quality of knowledge
the only guarantee of human emancipation from the shackles of the material world.

All these observations translate into the realisation that contemporary life is under
the spell of a Promethean rebellion defined as a march to remove all obstacles, an
undertaking to correct the world and the human body as evil entities subject toicorrupt
Transhumanists and other futurists are a case in point. To this end, it is necessary, in other
words, to combat ignorance and increase knowledge. The basic assumption is that evil
can be banished and expelled from the world through human actiork foitaghich
science and technology hold the Promethean power to remake the world according to a
rati onal model . By this faith in the |[|iber
conquered the worldo (Gray, 2015, p . 165) .
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When we compare the contemporary narrative framework of technology and related
developments to the Gnostic worldview, we encounter distant echoes of the past.
SocratiePlatonic philosophy, from the outset, revealed its profound incompatibility with
tragedy as it advocates that knowledge could erect an impenetrable wall around human
lives (Nussbaum, 1986, p. 330). The intellectualism of this position shifts responsibility
for human unhappiness away from the gbds accordance to the right use of reason,
human action thus becomes appointed to tame external constraints. Just as reason can
tame the passions, humans, endowed with knowledge, can impose themselves on chance.
The attainment of virtue and happiness is a path that can overcome ignorance. The genera
adoption of this account is, in our view, undeniable nowadays.

There is a prevailing belief that progress in theoretical and technological knowledge
necessarily and spontaneously translates into progress in practical knowledge, that is, an
immediate translation betweeheoria and phronesis We therefore live more in the
shadow of Platonism than Aristotelianism. The equation between truth and goodness is
an ancient premise that is difficult to erase and corresponds to the continuation of an
ancient vocation of the West. In fact, accordingetbmund Husserl (1954/2008, 32),
what describes European humanity, in contrast to other humanities, is that it has been
forever infected by the appeal of an absolute, universal vocation given by the adventure
of knowledge in the search for untimely beauty, goodness, and trutimgDilre
Anthropocene, the underlying logic of such appeals to truth is revealed, whereby
knowledge loses its sterile and contemplative character to become the primary and
abundant source of domestication of all the powers of nature and chance.

It must be appreciated how the permanent state of catastrophe introduces into
contemporary life an echo of the ancient world where tragedy prevailed: things do not
happen as planned, and our earthly dwelling is subject to being shaken. The persistence
of catastrophe attests to how today's dependence on technology and the accumulation of
capital are linked to the reappearance of the tragic, which seemed to have been banished
from our culture due to the hypertrophy of optimism and technical rationality 2dis,

p. 62). The combination of various links and entanglements between society, nature, and
technology is a fertile ground for brewing future disasters. This provides reasons for
enacting a contemporary tragic awareness about the underlying logic nidat the
present. Catastrophe is therefore immanent to the dynamics of our tigivatineg
culture, always in search of imminent stabilisation, in the precise sense of its ability to
generate catastrophes the more it seeks solutions to stop them. Tgglmatoepistemic

tool for bridging the present to a better world while excluding randomness or chaos
(Kurtov, 2023, p. 123)

THE IMPOSSIBILITY OF REPRESENTING THE TRAGIC

As we have pointed out, awareness of the harmful effects of everyday actions is
often truncated by technology. This does not mean that technology alone prevents the
reappearance of the tragic spirit, but rather that awareness is hindered of the fact that
human actions cause unforeseen effects and, in their cumulative banality, constitute a
planetary power. According to Anders, due to the mediation of devices and their effects
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being spatially and temporally at distance, the representation and formation of feelings
based on emotionally charged images is not possible, nor do we see or feel ourselves as
the source of these unacceptable effécdtechnology spreads, the world and the human
endure a process of -eoechanisatiori (mitmaschinisierung Anders, 2025, p. 60).
Climate change, for instance, is a demonstration of how we may even know that we are
its source, but not feel responsible for it. As Pulcini (2013) states:

[ €] the information that enters our coghn
on our behaviour if it manages to create emotionally charged images in our
psyche. This means that, although we are perfectly aware of the existence of
specific threats, tkidoes not involve our emotions; and only if our knowledge is
transformed into the ability to Afeel o,
effects can we consider ourselves to be truly aware of the risk and therefore
properly mobilise ourselve§. 135

By accessing catastrophic events through social or mass media, they are quickly
subsumed into the world of entertainment. The very structure present in tragedy, where
ignorance and error feature, is hence not seen as paradigmatic of human action. This
prewvents the emotions of terror and compassion associated with tragic events from being
cultivated and from providing clarification on the essence of human beings. The
opportunity to understand the tragic fades away and, with it, the resonance of its deeper
implications is lost, blurring the opportunity for learning that is intrinsic to catharsis. The
educational and pedagogical value of tragedies consists, after all, in providing a view of
the naked reality of human beings, a view according to which the eencarof emotions
is indispensable for virtue. Satisfying the desideratum formulated by Anders, tragedy
aims, at its core, to broaden imaginative feeling (Serra 201813@P The Promethean
gap then ultimately suggests an irretrievable loss of the tepgiit. Our actions have
become so much greater than ourselves that we cannot even represent them. Tragedies,
on the other hand, whether they involved war, plague, infanticide, or regicide, were still
commensurate with the horror caused by involuntaige&and human passions. Despite
Anders' suggestive attempts at moral imagination exercises, we do not have an aesthetic
theory to bridge the gap between our immense powers of making and our stunted capacity
for imagining.

The difference between thperipéteiaof tragedies and thgeripéteiainvolved in
technology is therefore the way in which the former awakens an acute awareness of the
connection between action, error, and consequences. The meaning of action in tragedy,
when manifested in all its breadth and incalculable effects, is graspmkdtelt by the
protagonists, who acknowledge themselves to be the involuntary source of the catastrophe
of the events. In tragedy, humans discover themselves to be the unwitting tosmént
themselves and their loved ones and realize that their predictive gaze achieves little,
making their actions deleterious to the very end that guided them. As mentioned,
anagnorisisand peripéteiaare related as they reveal a new awareness of events not as
distant, but as close. In tragedy, through discovery, illusion, and tragic error are revealed.

Moreover, tragedy illustrates, in a way that is immediately grasped by the audience,
how issues vaguely orbit around human action that relate to responsibility and guilt, what
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is attributable to the gods and what to humans. By representing, in its imprecise contours,
how human action is extremely fallible and generates monsters whose meaning and
genesis were not foreseeable, pegipéteiaof tragedies differ from the current paltry
technologicaperipéteia Radical discovery, in the latter, is not possible, as catastrophe is
embedded in everyday life. The relative autonomy of human action, the way in which
events surpass the agent, is called into question in both cases, buheribrmer
represents an awareness of the tragic spirit, laying it bare to the public sphere.

THE TRAGIC AND THE TELEOLOGY OF MODERNITY

The tragic spirit is radically alien to a comprehensive vision of the future and of an
agencyi divine or eminently Prometheadn which, having access to the entirety of
temporality, keeps account of all just and unjust acts and can offer final rederaption,
kind of promise of compensation for suffering. The postponement of the rational demand
for justice to its fulfilment by such an agency somewhere in the course of history deprives
catastrophes of their definitive and fatal character. Such events, altihagighare to be
viewed from the perspective of the future and the consummation of justice, whether
providential or utopian in nature. By making tragic events dependent on a future
resolution, the evidence of their absurdity and irreversibility is dilute

It is ultimately due to the tragic spirit th@reek tragedy was based on the way in
which the circumstances of action are ultimately unfathomable to reason, and also that
humans suffer and inflict unintended consequences of their own actions. Recognition
(anagnorisid and tragic changeéripéteig occur precisely because of an opacity of the
circumstances of the action, which is only clarified in retrospect, after the act. By
assuming that there are areas impenetrable to reason and knowledge, by maintaining the
existence of a blind and active nesiy in human lives whose logic we are entirely
ignorant of, the tragic worldview is therefore profoundly alien to the Jewish and Christian
worldviews (Steiner, 1980, pp-53). For the believer, we may not understand God's
designs, but we know God to be justhd so an infinite hope becomes the formula for
believing that no event is definitive and that a new beginning is always possible.

Similarly, the secular transmutations of the Jewish spirit, including Marxism and
other eschatological philosophies of history and millenarianism, express their faith in
reason to understand and tame the forces of necessity. The past and the preserst become
preparation, a path towards the futuréwith, 1949/1991, p. 189). Now, even though
Marxism has declined today, the function of technology in liberal democratic societies
remains animated by a Gnostic spirit, tasked with removing all obstaclesptitas®
humans and prevent their true emancipation (Jonas, 1984, p. 201). Hence, one of the
premises of Modernity is the profession of faith that ever more science, technology enable
control and can remedy the epistemic flaws that have triggered failuees. Hence,
it is expected that the sources of fragility and unpredictability, namely, nature and
ignorance, are likely to be repaired in the near future through advances in knowledge and
technology (Macintyre, 1981/2007, p. 103).

In other words, in Modernity and the modern world, the space for tragedy has been
shrinking. Knowledge and technology are embedded in a philosophy of history that sees
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the future as the space for resolving all the hardships of the present. Since Rousseau,
following the Lisbon Earthquake in 1755, nothing is therefore definitive or impossible
for human ingenuity (Rousseau, 2020, p. 3): physical evil is reduced to natyrahd

this becomes a matter of improving social organisation, aided by a growing scientific,
technological, and administrative arsenal. In attempting to defend the optimism of
theodicy, Rousseau ends up including physical evil in moral evil, and tthie sphere

of human responsibility. By dethroning God as the source of natural evil, it is humanity
that takes his place. For JeRrerre Dupuy (2005, pp. 467), Rousseau thus leads the
conversion of natural evil into moral evil and the entry of theoidicwyanthropodicy. The
confusion betweeheingandbeing madeand the exacerbation of humanity's Promethean
powers is also the terrible reaffirmation of the term responsibility and the total task it
entails (Cera, 2023). Belief in human ingenuity andpitsver to shape the world
according to its own will becomes the basic premise of the contemporary world. The
claim that a better world without uncertainty can be made is based on the assumption that
nature and society are raw materials and are availalide teconfigured according to
human designs.

The causes of human suffering are thus generally conceived as deriving from social
and technical malfunctions that are still deficient or incomplete. Each disaster or
catastrophe is, of course, dramatic, but its etiologic justification is often attritouted
lack of planning and applied knowledge in technical, social, or institutional areas. Victims
and their families may also be compensated legally or materially through monetary
equivalence. All the circumstances that justify the causal occurrencearassebstacles
that justify accelerating the march of human ingenuity towards their elimination, so that
the misfortune of some will be reintegrated into the bliss of those to come.

However, the tragic spirit does not empathise with these arrangements and
maintains the naked singularity of what has happened as being irreparable. The
responsibility of the protagonists in tragedy is always immeasurable and disproportionate
to the damagend punishment received. From a tragic perspective, no advance or
progress in knowledge or justice can suffice to broaden the human order and eliminate
the unknown circumstances surrounding action and its unpredictable consequences. Due
to its premodernorigin, the tragic spirit is thus alien to Promethaneism. This is precisely
the point. Modernity, with its attempt to emancipate humans from the circumstances that
bound them to their lot, established a historical promise to install paradise on earth based
on the alliance between knowledge and power as a way out of ignorance. Against the
thesis thahamartiaonly occurs due to ignorance, the tragic spirit demonstrates how some
errors are not avoidable.

In short, the constant drive to improve technology and create a social system based
on efficiency makes it impossible for each mistake to be seen as a human limitation or as
something definitive and transcendent. Responsibility for mistakes, powerlessmess,
factors beyond control are seen as temporary institutional failures and insufficient
technical planning. Terror and compassion are not aroused in this wemastiaand
ignorance are subsumed by always yet another future world in which humanityngenu
will nullify the flaws of the present. Aristotle refers to how those who consider themselves
above fortune, because they are arrogant and can extinguish the source of all terrors,
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cannot feel or suffer the emotions aroused by tragedies (Aristotle, 1998, 1382883h

5). When the public feels terror and compassion for the fate of the protagonists, they will
experience, througmimesisthe misfortune of others as their own, feeling close to them,
and will understand how their own situation is quite as fragile as the one they are
watching. In this case, the staging of the tragedy echoes in the spectator. Today,
anagnorisis recognition, is refracted, as we have seen, by the Prearethiatus,
distancing the agents from their own actions and making catharsis impossible.

FROM NECESSITY TO CHOICE

Another issue involving the connection between the tragic spirit and technology
concerns the nature of necessity and possibility. Technology, in ontological terms, unveils
being. Likewise, when the planet becomes the object of human responsibility, the
boundaries of nature and necessity recede. What defines the human condition, such as
birth, ageing, illness, and death, can now be rewritten according to new determinations.
Hence, another of the issues that technology confuses in relation to the tragis gyari
instability of what was previously considered necessary and immutable. The more
technology penetrates everyday life, the more the field of what we consider natural
recedes, and the more choice expands, making the identification of necessity a more
arduous task. Today, there can be no reliable oracles like those of Tiresias or Cassandra.
We have no way of identifying, as fortune tellers did, the fatal necessity or the designs of
the gods. This means that every potentially tragic event becomes methsw
irremediable, but an understandable, manipulable, and, therefore, potentially resolvable
issue. The tragic becomes a difficulty to be overcome and not a condition to be endured.
For example, until the 1980s, birth was the occasion when the shg baby and its
possible ailments were discovered. With the availability of various prenatal diagnoses,
parents now have the possibility not only to find out the sex of the baby before birth, but
also to choose to terminate the pregnancy if congenitabmadtions are identified. This
historical process of rationalising the limits of human action led to the naturalisation of
the gods and, later, through technology, to the possibility of choice.

THE WORK OF ART AND THE END OF THE COMMONS

There is yet another issue intrinsic to tragedy in its connection to both technology
and the tragic spirit that we should dwell on. In Marxism and Christianity, as well as in
the current optimistic utopiatechnological thinking of a Gnostic nature, thene
certainly failures and setbacks. However, there is never tragedy, since the respective
fatality is reabsorbed by a comprehensive rationality that will one day control nature and
other sources of chance. The metaphysical balance is always in favoonafity, even
if evil is not understood. The time of tragedies, in this sense, belongs to the pre
Enlightenment human selfnposed immaturity, just as animism was part of an ancient
and remote ignorance. Tragedy, in short, concerns the acceptance ofmeabie
hidden power, and as a literary form therefore could not withstand Modernity and
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industrialisation with their domestication of all powers and their disposition to serve
humankind.

Literature is a seismograph of social and political energies, attesting to their vigour
or decline. The disappearance of tragedy and the tragic spirit may perhaps be an indicator
of the withering of the vital forces of social life. In the past, periodgredt dramatic
richness corresponded to periods of abundant national energy (Steiner, 1980, p. 109).
Dramatic arts are the most social literary form because of their public presentation (p.
113). The social and political community is, in turn, inseparabla the conditions of
public reception and, therefore, from the nature of dramatic art itself. The possibility of
the tragic spirit being widespread in a community is based on the inseparability of its
representation in the public sphere. Any communigsppposes a minimum implicit
agreement on the nature and meaning of human action and the events that affect existence.
There must also be, for each community, a tacit and consolidated shared consciousness
of the imaginary and criteria regarding virtues amwks and how to praise or censure
actions, as well as to attribute agency and responsibility.

However, social fragmentation and the erosion of a vocabulary and common
references pertaining to tragic error, evil, human failings, fate and redemption, play a
fundamental role in the impossibility of perceiving the tragic in theatres and in everyday
life in general. When a citizen goes to the theatre, to the cinema or follows news of a
catastrophe far from their whereabouts, they are simply making consumption and
entertainment choices as part of their own process of subjectification. They are not
immersel in a civil religion, nor are they seeking a catharsis that reconnects them to the
worldview of public participation in the polis, as in the era of Greek tragedies. The status
of the public sphere in Modernity means that humans no longer consider thesmselv
helpless at the mercy of the natural and social powers that once constrained them (Taylor,
1991, p. 14). They now know that they can make their own history. If there is a limiting
condition, it is not due to the fall from the Garden of Eden or to hdimitunde, to a tragic
tension within ourselves, but above all to structural, social, or gender inequalities.

To consider, as Anders does, whether an expansion of moral imagination is feasible
in order to fully represent the effects of our actions, we must briefly consider the former
role of tragedy and poetry which they have lost in the public sphere. Modemity,
disenchant and mathematize the world of nature had to rely on the creation of subjectivity
as a reference for entities. The individual in liberal democratic societies is the result of
this process of corrosion of communities, that is, the human coatfigiiiof a subjectivity
torn from its historical, professional and family ties (Taylor, 1991, p. 3). The individual
now becomes free and driven to seek the satisfaction of their desires according to their
particular vision of the good life. The shift of gtoy to the private sphere, therefore,
echoes the emergence of individualism.

Any understanding of technology in a tragic spirit or its dramatic representation is
barred by the narrative of a techutpia that disrupts human action and rushes to correct
and optimise it through statd-the-art devices. In other words, in order ®iumnderstood,
the tragic spirit once required a corresponding worldview that was at home in Antiquity
and the Middle Ages, until the Renaissance. At the same time, the power of the word and
its speltbinding attention have weakened. The abundance of tedical mediations
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and processes of control to which the word is subject has robbed it of its brilliance and
power. By turning it susceptible to manipulation and empty of symbolic meaning, our
sensitivity has become increasingly dulled and overcharged by stimuli (Gehlen,
1949/1973, p. 76). At the same time, and here we touch directly on the core of Anders'
concerns, the horrors guaranteed and normalised by technology, such as Auschwitz and
Hiroshima, Fukushima, the new war involving drones, or climate change, seem, due to
thar scale and magnitude, to exacerbate and go beyond our expressive capacities.

The very means of disseminating information about technological catastrophes,
calamities, and disasters makes it impossible for them to arouse terror or compassion and
to convey knowledge about human action in a technological world. It is not just the fact
that the events are distant and cannot be lived or experienced. Television and social media
are not, like theatres, places for public and f@etace encounters, but spaces for
competing for the minimal attention of users. In the theatre, the spectates khat they
are watching something that is being performed and that, although it is not real, it
nonetheless offers a plausible analogy to their own lives. In this way, there is a guarantee
of intelligibility concerning something universal about the aantondition.

The challenge of art in the Anthropocene is to transcend individual public
consciousness toward a shared destination, even when societies are ever more
individualized and fragmented, lacking a unifying sense of the common good or shared
beliefs. Represemtg tragedy requires, above all, prior efforts to foster social cohesion
and develop a language that enables artists to communicate ideas and implicit references
to a common horizon simply by mentioning a word. Whether this is even achievable
remains unceain. The mythologies that Greek and Elizabethan tragedies were based on
were not consciously crafted by their creators but inherited from their ancestors and
contemporaries. All artists and philosophers tend to be receivers rather more than
creators. Mythsimages, language, and histdryn short, culturé are the products of
long histories. They need a lengthy incubation period to take root and flourish through
expressive talent.

In short, the playwright and the poet once shared with the public the same life and
a broad range of assumptions and expectations about action, belief, and images of
existence. Their social lifeworlds were largely the same. Liberal democratic societies, by
atomizing subjectivity and separating it from a common whole as a means of human
emancipation, make it difficult, if not impossible, to create a work where shared habits
and sensibilities can come together. Today, the recreation of a tragedy by Aeschylus
Shakespeare on stage is experienced with detachment by the audience, as the pagan and
Christian worlds are no longer obvious or captivate with the same vigour as before. To
revive the tragic spirit, it would seem to need a new mythology that includesigrasses
the redemptive role now given to science and technology. The tragic worldview primarily
depends on the understanding that certain powers remain beyond human grasp and that
there is no future reward. However, industrial society tends to avese {howers, even
as it constantly deals with the unpredictable consequences of technology. For liberal
democratic societies, the future and history are shaped by their own will.

This is why, even if an author today were to craft a tragedy for the Anthropocene
era that showed how the catastrophe resides within us and our lifestyles, it would not be
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perceived as tragic, because in our time, nothing is definitive or fatal. The decline of
Christianity and the death of God were not followed by a complete reinvention of culture,
but rather by a secular and Promethean transformation of its assumptioris abou
redemption. The point is that the individual will to create and build is largely powerless
to determine how the work is received. For art to surpass the barriers of personal vision
and connect with something universal to audiences, nothing less thanmaytigology

and imagination seems necessary. Can we recreate this and make it align with the role of
the scientific and technological worldview of our time? Or are we doomed to reuse and
renew old myths, knowing that the image of life they present isdanta worldview
fundamentally different from our own?

CONCLUSION

Tragedy declined as advances in science and the expansion of rationalism into all
areas of human activity dethroned an organic view of reality. The cosmos, where being
and value, nature and society were aligned and fixed in a preordained harmony, became
reconfigurable and subject to design (Taylor, 1991, p. 5). Once, sensitivity and
imagination still perceived natural phenomena as the workings of an autonomous power
beyond human control. The order of the future was generally inaccessible to ordinary
human Ileings, makindghamartiathe equivalent of something unknown.

In this sense, with the tacit admission that progress in theoretical and instrumental
knowledge is moral and political progress, the teleology inherent in Western history
subsumes any event in the history of the future to come (Jonas, 1984, p. 163).alust a
compass guide one through space and allows us to conquer it, an eschatological compass
guides one towards the Kingdom of God as a final destination (Lowith, 1949/1991, p.
31). Every tragic event is removed from the responsibility of the agent to laénexibby
causes external to it. By becoming remediable, tragic action loses its weight. In tragedy,
precisely, the accidental becomes essential to the outcome of the plot and to the
protagonists' new setfnderstandingHamartiais the mismatch between action and the
world, the indication that human dwelling on Earth is temporary, fragile and that the more
familiar world contains unknowable powers that hang over human k\amsartiais not
something that can be banished through knowledge. Similarlyaie spirit does not
provide answers to inscrutable questions, but thrives in their absence. Applying the
principle of sufficient reason proves inadequate because there is no answer. The tragic
spirit exhausts the spirit of future justice. There is nomamsation, and human beings
are reduced to their impotence as a puppet of powers they do not understand. Tragedy
thus resists the accounting of providence in theodicy and anthropodicy, disobeying the
logic of compensation to be settled by the reward cdigiae to come. Evil cannot thus
be accommodated and understood. It simply remains inexplicable.

Following our thesis that disasters, calamities, and catastrophes caused by
technology are tragic, but we cannot fully understand them because we are prisoners of
Promet heanei smés desire to fix everything,
and dsasters to be traced back to a lack of institutional and technical planning rather than
an error or fault rooted in necessity. It is also likely that there can be no full acceptance
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of the tragic dimension because of the strong belief that a tragic event happens not because
of the inherent nature of reality and its unstoppable powers, but because of moral or social
failure, criminal behaviour, or more often, systemic failure. Todagedy is impossible
because the conditions to accept it are absent, as progress and the belief in perfectibility
are now widespread.

No innovation can address the contingencies or externalities that the tragic
worldview recognizes. The tragic is fundamentally-gntigressive, not because it claims
progress is impossible, but because the journey toward progress comes with too many
unforeseeable harmful effects. In tragedy, there is no forgiveness, no cure, no reform, and
no future. It is always too late. Since every rational and moral interpretation is rendered
mute, only silence is left (Rousset, 1971, p. 57) Yet, through this silada@ammense
and overwhelming suffering, human beings somehow discover their dignity and
greatness. Despite being broken by circumstances, they are not defeated. Tragedy
conveys a mixture of pleasure and pain that awakens the spirit. Catharsis re@resents
reconciliation of humanity with itself beyond Promethean constructivism and boundless
responsibility for the planet's future.
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Abstract

The object of this study is the interface as both a technological and an ontological form through which
algorithmic procedures are rendered into user experience. This experience is connected to diagnosing a new
contour of the tragic within the digital em@hment namel y, t he di sproportionality
of |l ifed and the HAmeasure of procedured manifeste
methodological framework combines conceptual analysis, an-aetaork approach to rationality

understood as reproducibility within a network, semiotic examination of the interface, and a hermeneutic
interpretationofextrés ubj ecti ve regi mes of meaning. Borgesds #ALIi
experiment. Results:(1) A definition of algiimic predetermination is proposed as a regime in which a

principle becomes operationalized into a repeatable procedure and is consolidated through interface
infrastructure; (2) a threstage architecture of predetermination is described: operatioratizattwork

standardization, and interface exposition; (3) it is demonstrated that the interface makes the measure of
procedure affectively tangible and translates probabilistic expectations into practical necessity; (4) levels

of the tragic are identifiedh u mani t vy, cr eat oi eachamthdchatattezistidinrhotes bfl e man o
recognizing predetermination; (5) the analytical vV a
normalized pathways of attention and the loss of surprise. ConcluSioasnterface functions as a key

mediator between the algorithm and lived experience, while tragedy serves as an analytical operator that

clarifies already perceptible yet diffuse problems of digital predetermination.
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INTRODUCTION

In Western thought, tragedy has traditionally unfolded along two trajectories: as a
promise of salvation and as a premonition of catastrophe. At the same time, it remains an
aesthetic categofiythat is, a mode of experiencing a limit situation. The tramaaifests
at various levels: from the fate of humanity that has generated somethirtooal
(Goet he, 1808/ 1998) , to the tragedy of the
functional option. The notion of the unnatural as a tragic excess fingsfobexpression
intwentiethc ent ury phil osophy of technology, for
of the APromethean gapo which points to the
to act and the human capacity to comprehend. This raises thsgqueah the classical
understanding of tragedy as retribution fory @gpris) still be applied today?

Contemporary cultural forms suggest that conflict arises not only between the
human and a transcendent order, but also between the rhythms of life and the procedural
logic of technology. The Japanese Akira demonstrates the rupture between techno

procedurea nd t he wurban fabric that dAsplits at t
platforms with hypep er sonal i zation il lustrate a situa
Aunderstandingo (Liu et al., 2022)sly I ndian
expand access and produce exclusions: algorithmic procedures multiply, yet their tempo

does not coincide with peopleds I|Iife rhythr
not always | end itself to humaokumaxra&tandi

We choose tragedyrather than alienation or absurditypecause of its structural
specificity. Tragedy describes not loss or meaninglessness but a fundamental,
unavoidable conflict between forces that are equally justified yet mutually incompatible.

In an algorithmically organized reality, such conflict appears as a divergence between the
Ameasur & itorhythrhsi dneedainty, and contextualitta nd t he FfAmeasur ¢
proceduredo expressed in the regul afhety and
algorithm, no longer a neutral instrument, shapes a new rationality by prestructuring the

field of choice and the modes in which situations are perceived.

The experience of the algorithm becomes possible through the interface. The
algorithm as such remains invisible; it manifests only in the form of steps, routes,
priorities, and permitted transitioinghat is, in the forms encountered by the user. The
interface organizes the accessibility of the world, distributing attention and shaping the
probabilities of action. In doing so, it translates procedural predetermination into a mode
of lived experience, rendering it affectively and practically real.

Therefore, the key object for analyzing the tragic in the digital environment is not
only the algorithm itself, but also the interface as a-géghnical layer that sets the limits
of the possible. The interface is simultaneously a technological model apdce of
meaningmaking in which relations between subject and object are redefined. As
McLuhan (9642 0 0 1) not ed, Athe medium is the me:
determines the modes of perception (f®)3To avoid conflating analytic levels,ig
essential to distinguish among several planes of interface operation.

At the technological level, the interface is determined by algorithms and protocols
that specify the set of possible operations. At the semiotic level, it is a system of signs
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that converts algorithmic structures into readable distinctions and meanings. At this
point, the interface becomes an experiential field formed by rhythms, routes, and
distributions of attention. Only by considering these levels can one address the
ontological dimension of the interfade understood as a regime of existence that
determines what becomes accessible to the user and in what form.

The interface thus functions as an invisible mediator that defines the very structure
of what appears. In the digital age it ceases to be neutral and becomes a matrix shaping
the chronotope of human experience (Bakhtin, 1975). The algorithm determines the
measure of procedure; the interface renders this measure experiamthit is in this
transition that a contemporary form of the tragic emerges.

The aim of this study is to conceptually clarify the possibility of a new
understanding of tragedy under conditions of algorithmically organized reality and to
demonstrate how the misalignment between the measure of life and the measure of
procedure struates the tragic today. Here the algorithm is considered as an operator of
rationality that determines the pace and predetermination of action, and the interface as
the mechanism through which they take shape in lived experience. A related question
concernswhether the digital interface can aspire to esubjectivityi not as a closed
mechani cal system, but as a f Wmweltwittonn a | cir
which a seHsufficient yet expandable system of meanings is formed.

The methodology is built around distinguishing analytic levels, each revealing a
different aspect of the tragic. The nature of the algorithm is examined simultaneously as
a formal computational scheme, a dynamic procedure, a model that translates natural,
social, and cognitive processes into optimization rules, and as a practice of rationality that
sets the measure of proceduiies tempo, discreteness, efficiency criteria, and admissible
trajectories of action. In this capacity, the algorithm functionsra®perator of the
contemporary world, structuring the space of the possible, distributing probabilities, and
consolidating norms of behavior through infrastructural repeatability.

The concept of algorithmic predetermination shows how a formally neutral
procedure turns into a regime of experience. Principles condense into repeatable steps,
steps into standardized routes, and the measurable gradually pushes aside the experiential,
sothat probability comes to be felt as necessity. What engineering discourse describes as
stability, optimality, and control over complexity appears, from a humanities perspective,
as a narrowing of the horizon of the possible. In this view, the logic opatability
displaces the human measure of life. In this context, the tragic emerges not as catastrophe
or punishment for b } ,9bdt as the gradual compression of real choices, when the
algorithmic measure begins to substitute for the measure 6f $ibdtly, norrviolently,
through infrastructures and interfaces.

It is precisely at the level of the interface that the algorithm becomes
experienceable: it translates abstract predetermination into steps, routes, notifications, and
codes. If the algorithm sets the measure of procedure, the interface converts it into a
measure of experience, structuring the chronotope of digital reality and forming
artificially produced Umwelten. Hence the analytical focus of this study shifts from the
algorithm to the interface as a technological, semiotic, and ontological model in whic
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the tragic disproportion between the rhythmic, contextual measure of human life and the
regular, optimizing measure of algorithmic procedure becomes discernible.

To reveal the structure of this predetermination and its tragic dimension, we turn to
Borgesds metaphor of the ALiIibrary of Babel
interaction of rule, space, and practice: the fixed combinatorial rule corresgotigs t
algorithmic norm; the architecture of the library to the inteda@sed organization of
accessibility; and the behavior of the librarians to social responses within a world where
meanings are distributed infrastructurally. This metaphor demonstnates under
conditions of complete predetermination, surprise disappears and action loses its cathartic
conclusiveness precisely where a new form of the tragic becomes visible, arising at the
intersection of algorithmic measure and interface experience.

Thus, different theoretical traditions are not blended but distributed across analytic
levels: formal structure, procedural measure, semiotic organization of experience,
dynamics of understanding, and regimes of existence. Such an architecture makes it
possible to integrate heterogeneous approaches without eclecticism, since they operate on
di fferent analytic fAfloorsodé producing a mul

THE NATURE OF THE ALGORITHM

When we turn to the question of the algorithm, we must first clarify the
methodological standpoint from which this study proceeds. One line of re$earch
developed by Kukel (2025a; 2025b; 202bshows that the definition of the algorithm
is not merely dechnical description but an ontological gesture. In this perspective, the
algorithm is not a minimal sequence of operations designed to solve a problem. Instead,
it appears as a structured practice that brings together reproducibility, finiteness, and the
possibility of formal specification (Schmidhuber, 2009; Porter, 2016; Markov, 1954;
Brouwer, 2011). It also includes an internal measure that makes a procedure not only
operational but normative (Grosman & Reigeluth, 2019; Martin, 2018; Mittelstadt et al.
2016; Seaver, 2017). The algorithm therefore combines two roles: it is both a method and
a principle. It shapes action and also establishes the norm of that action. It organizes
thought yet is not reducible to it, because it contains rhythm, order, eadund
elements that are often experienced before they are consciously articulated. This line of
reasoning also intersects with reflections on practice as such: practice, as a form of
meaningful action, involves transforming the world. Such transformdtes not follow
from pregi ven M@Ahuman essenceso b-overcomihgwend/ s e mer
encounters with limits. This is why action becomes an act ef@®ifation, a becoming
Afa man becomes what he makes onfcolléectisthis el f 0 (
practice into a procedural structure, turning experience into something transmissible, skill
into something stable, and the measure of action into something explicitly defined.

This definition may appear excessive at first glance, yet it serves a different purpose
in the present argument. It reveals the structural link between the algorithm and the
problem of the tragic, which is central to this article. The algorithm is noktannal
mechanism imposed on human activity. It is a form of practice in which a principle of
rationality becomes visible. It is not an accidental tool but a point of condensation within
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broader cultural processes that shape how subjects experience the world and how forms
of interface interaction become constituted. This expanded definition provides the basis
for the next steps of the analysis, allowing us to connect algorithmic normatithtthe
aesthetic experience of tragedy in the digital age.

When we speak of practice, we refer to a field of action in which knowledge
becomes experience, experience becomes skill, and skill becomes a way of transforming
the world. In this field, practice shows its deeper structure: it is reproducible, systematic,
and open to formalization, yet formalization does not eliminate its living character. For
this reason, we cannot claim that the alg
Rather, it embeds practice within a structure of reproducibility in which the &g
rationality becomes apparent. Practice, once proceduralized, does not lose its orientation
toward understanding. Instead, it demonstrates how rationality takes shape through
repetition, verification, and consolidationthrough the processes that guce what
Kuhn (1977) called a paradigm, Foucault (1994) an episteme, and Lakatos (2008) a
research programme. The algorithm emerges when practice recognizes its own measure
and becomes a norm. This norm, in turn, begins to structure new practices trel set
principles of rational action within a given paradigm.

The algorithm thus occupies a unique position between lived action and rational
structure. It is a form through which culture reproduces itself, and at the same time an
instrument through which new forms emerge. This dualitpyethod and principle,
practie@ and norm, transformation and reproducibilitgontains the latent tension that
will unfold later in the analysis of the tragic. It is important not to draw conclusions too
quickly. At this stage we merely fix the point that the algorithm is a form mo@imuaction
that has become a structure of rationality, and it is precisely this duality that explains why
the algorithmic organization of the world produces new modes of aesthetic experience,
including the experience of loss and its possible overcoming.

Turning to the Greek notion of Uysc3ad, we
to art, technique, production, and the capacity to order the world through reproducible
practices. In this sense, the algorathm ma
point at which practices reach a high degree of formalizability and become both actions
and norms of action. Yet in Greek thought t

was accompanied by cosmos (Tulchinskii, 2013), which implies responsibility and
belonging to an ordered world, and by poiesis, the disclosure of being that does not reduce
itself to operational steps but opens a different way of existing. Algorithmic rationality,
devel oping on the basis of tewmichmthenom!| so sh
technU di mensions of experience without whi
opening, the space of experiericand the space of tragédyegins to appear.

When the algorithm becomes a principle of rationality, that is, when it acquires the
status of a structuring norm, the risk arises that thes¢s rmc hn U hori zons wi |
Formalized practice frames more and more areas of life, and although thénaigtés
not erase what lies beyond its measure, it often creates the impression that such
dimensions are excluded. This effect is not total, but it is perceptible: the subject
experiences not threat but loss, and this loss becomes the point at whicagtbe tr
emerges. Here we encounter the tension that we will describe as tragic: the measure of
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procedure, becoming a dominant form of rationality, enters into disproportion with the
measure of lif¢ with its rhythms, dispersion, unpredictability, and openness. The
mismatch between these two measures shapes a condition in which experience takes on
atragic tone, and the interface becomes the space in which this disproportion is rendered
tangible.

ALGORITHMIC PREDETERMINATION

The tragic in the digital environment does not emerge suddenly; rather, it develops
as a gradual displacement of human experience under the influence of procedural norms
embedded in algorithmic systems. This displacement arises through the force of
predetemination produced by algorithms. By algorithmic predetermination, we refer to
a regime in which a principle becomes a repeatable procedure, and a procedure becomes
a norm of action embedded and consolidated within an infrastructure. In such a regime,
whatis measurable takes precedence over what is lived, and what is repeatable persuades
more strongly than what is singular. Already at this point, a first contour of the tragic
appears: life begins to be experienced as a predetermined trajectory, in vebibilgy
gradually hardens into necessity.

Algorithmic predetermination, as a mode of contemporary experience, is not
imposed from the outside. It emerges through a gradual shift in how human life is
structured: principles are transformed into repeatable procedures, and procedures into
norms of adbn embedded within infrastructures and interfaces. As Ocheretiany and
Pogrebnyak (2024) show, the digital revolution has radically altered the conditions of
existence, forcing us to reconsider the very coordinates of experience, in which
distinctions betwen natural and cultural, real and phantasmatic blur under the influence
of algorithmic systems. In such conditions, a specificcpostg or i t hmi ¢ Auneasec
Life begins to adjust itself to the logic of computability rather than to its own rhythms,
ard this adjustment is felt as a diffuse yet persistent displacement of experience.
Mikirtumov (2024) argues that the pursuit of coziness in the digital age becomes a
reaction to this displacement: as social and existential problems are translated into
procedural language, subjectivity attempts to reclaim a space of unpredictability and
semantic density, yet finds that even proce
unfold through preconfigured algorithmic forms.

The interface, as Ocheretiany (2024) emphasizes, becomes the key mediator of this
predetermination: it not only standardizes behavior but constructs action scenarios in such
a way that alternatives remain unnoticed or require disproportionate efforts fbiht,
the tragic motif of the contemporary digital environment intensifies: the divergence
between the rhythmic, contextual, discontinuous character of human life and the regular,
optimizing logic of algorithmic procedures becomes experientially denwaereas
classical tragedy grounded necessity in fate, digital tragedy emerges from the
infrastructure of predictable behavior; whereas predetermination was once external, it
now operates from within through scoring systems, recommendations, and the
interfacelevel organization of attention. Algorithmic predetermination does not eliminate
agency but renders it |l ess visible, di ssol
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steps. 0 Therefore, in digital culture the
through a gradual shift of measure. In this shift, probabilistic structures come to be
experienced as necessity, and infrastructurally embedded norms as the mdéuraf o

things (Ocheretiany & Pogrebnyak, 2024; Mikirtumov, 2024; Ocheretiany, 2024).

We have already established that in this study the algorithm is understood not only
as a computational scheme. More importantly, it is conceived as a synthetic form of
principle and practicé a form that transforms normative ideas of the appropriate into
sequences of steps that can be repeated, verified, and scaled (Latour, 2005). In this
capacity, the algorithm determines which steps are deemed correct and permissible, and
which are excluded. In doing so, it establishes the frame of the possible.

This predetermination unfolds gradually. First comes the operationalization of a
principle: meaning is translated into steps that can be repeated and verified. Next comes
network standardization, in which steps become linked to the actions of othergabple
machines, creating an order of compatibility (Latour, 2005). This is followed by the
interface exposition: the prescribed route becomes visible and convenient, while
alternative paths become obscure or demand additional effort (McLL@@42001). In
this way, a sense oifonelfeel$teabasdecsionchasalseady beent | o n
made, even though nothing has been imposed directly (Gadamer, 2004).

It is at this point that the tragic motif of disproportion emerges: the disproportion
between the measure of lifedependent on rhythms, contingencies, and coiitexid
the measure of procedure, which is defined by regularity, repeatability, and nagmativ
The tragic nerve of the situation lies not in punishment but in the experience of
disproportion between the rhythms of life and the tempo of procedure. In classical drama,
predetermination came from outsidéom fate or the gods. In digital expere) it arises
from within the logic of metrics (Latour, 2005). When a metric becomes a goal, it
transforms experience itself; when prediction is folded into governance, it becomes a self
fulfilling expectation (Gadafmerof 20&®aur ad:i
increase in predictive precision narrows the corridor of available meaning.

Taken together, these perspectives allow us to articulate a final understanding of
the algorithm as a multilayered phenomenon in which formal computational structure,
engineering procedure, heuristic model, and techtienality form a unified
configuratbn that sets the norm of contemporary action. Yet it is the interface that makes
the algorithm visible, transforming abstract computational rules into sequences of steps,
screens, notifications, preferences, and constraints. It structures the accessitiikty
world, distributes attention, sets interaction rhythms, and forms artificial Umwelten in
which individuals act as i f possible trajec
move from the analysis of the nature of the algorithm to the stutheanterface, the
analytical focus shifts: from the logic of procedure to the logic of experience, from the
norm of the step to the norm of perception, from hidden predetermination to the ways in
which it becomes tragically perceptible.
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FROM ALGORITHM TO INTERFACE: THE TRAGIC AS AN
EXPERIENCE OF MEASURE

An algorithm, as an abstract procedure, exists within the space of formal logic,
where it appears as a pure norm devoid of any sensual or experiential dimension. The
interface, however, renders this abstraction perceptible, translating it into the sphere o
lived experience. It not only structures what is accessible but also constitutes a mode of
being in the world: it defines regimes of interaction, rhythms of attention, and horizons
of possible action. At this point, the algorithm ceases to be a purategial construct
and enters into a dialogue with the subject, acquiring a sensible form, while the world
itself begins to resemble what scholars of social algorithmization describe (Baudrillard,
1994; Kitchin, 2017; Shtrassberg, 2025). Technical exanipfesm recommendation
systems and moderation algorithms to gaming environments and digital identification
platformsi demonstrate that the algorithm is not an abstract speculation but is embedded
in engineering practices, optimization models, and nahggired algorithms, forming a
dense material layer of the contemporary order. In this sense, the interface functions as a
theater of the algorithrn a stage on which the subject becomes not only a user but a
participant in a procedurally organized worldheve the drama of humiamachine
interaction unfolds.

It is in this intersection of the algorithmic measure and the form of the interface that
the structure of the tragic becomes visible. Here an essential tension emerges between
different regimes of experientebetween the living and the normalized, the harand
the constructed, familiar patterns of action and the logic of procedural necessity. In
classical tragedy, we witness the fall of a hero determined by the structure of his own
character,; I n Russi an l iteratur e,withwe encoc
overwhelming forces. As in Pushkin or Dostoevsky, where the protagonist faces powers
he cannot understand or influence, the digage user likewise cannot affect the decisions
of algorithmic systems. He finds himself in a Kafkaesque position bafbreeaucratic
machine whose logic remains opaque. In the digital world, algorithms and platforms
become these i mpersonal forces, shaping th
invisible, reducing him to a functional element of the system and degpriim of
autonomy.

In the digital age, these lines of tragic experience converge, producing several
distinct trajectories:

i the tragedy of the creator, whose technological artifacts acquire their own weight
and autonomy. A tool designed for human purposes begins to obey its own internal logic,
imposing its rules of operation. The creator encounters tragic irony: the invereamt
to serve humanity begins to define the human itself. This is the tragedy of Prometheus,
who gave fire (technology) but could not control the consequences of his gift. The creator
becomes both witness and hostage to a system that now follows itavesvn

i the tragedy of humanity, which steps beyond the bounds of the natural and
constructs new artificial orders that redefine human existence and social reality. In
seeking mastery over the world through technology, humanity becomes subordinated to
its immanat rationality. Technology ceases to be a neutral mediator and turns into a total
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normative force that structures the very possibility of existence, prefiguring access to
resources, freedom, and recognition. Like Faust, who gains power at the cost of entering
a pact with forces he cannot ultimately govern, humanity becomes boundsistams

it has created, which now dictate the conditions of being.

i the tragedy of the user, transformed into an option within the interface. This
trajectory reveals the existential alienation of the modern subject: instead of being the
author of experience, he becomes a configurable element of a procedural world, where
agency is reduced to a set of predefined algorithmic actions. The tragic irony of the digital
epoch lies in the fact that technologies designed to serve the human become new laws of
reality, while the human becomes merely one actor in a procedurally zedamorld,
where his agency is limited by the very systems he has created.

Yet the tragic does not confine the human to a state of hopelessness; it remains a
mode of experience that all ows for aYdU) (¢
overcoming. It is important to distinguish between catastrophe and tragedy. Algorithmic
tragedy is not an apocalyptic vision but an aesthetic regime in which the described tension
becomes perceptible. Catastrophic thinking views technology as a threat leading to
collapse, dehumanization, or total loss of coritrahn outlook often rooted in feaf
machine autonomy and the erosion of human agency. This perspective, however,
overlooks the dialectical nature of technoldgys capacity not only to constrain but also
to disclose new horizons of being.

Tragic experience, by contrast, is an aesthetic and existential mode in which the
tension between human freedom and procedural determination becomes a space for
reflection and transformation rather than destruction. In tragedy, the subject is not
annihilaed; rather, a fundamental contradiction is revealeshe that demands not
passive surrender or despair, but active engagement and understanding. The interface, in
this context, is not merely an instrument of constraint but a medium through which this
tens on becomes vVvisible and experienceabl e.
the space of thepspacelis which tkephenmas can rediscover itself as a

subject.

This logic leads us from the analysis of algorithmic structure to the examination of
interfacebased predetermination and, ul ti mately,
a space of | imit, measur e, and i nithinsni ty. L

create an illusion of totalityt appears that they encompass all possibilities, while
something always remains beyond their reach: human interpretation, creativity, ethical
choice. I n this respect, Bor gesnilybutbdlsobr ary b
of the human capacity to find meaning within chaos. The tragic experience of measure

does not trap the human in despair; it opens the path to cathargismination through
understanding and action, where the boundary between human elmdertaecomes not

an obstacle but a threshold for a new mode of being.

THE INTERFACE AS A TECHNOLOGICAL AND SEMIOTIC MODEL

The interface initially emerges as a technological mediator between human and
machine. In this sense, it is useful to refer not onlyaeelF-lorensky(19221993, who
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understood technol ogyppalsdl6é6), fupalsmtp thecearieo n o f ¢
and more foundational conception developed by Ernst Kapgsrundlinien einer

Philosophie der Technikl877), Kapp introduces the very term organ projection and

interprets technical devices as external projections of human organs and functions. It is

i n Kappbébs work that the idea of technol ogi
systematic philosdpcal justificationi making its inclusion in this context more than

warranted.

Kapp and Florensky allow us to view the interface as a mechanism that not only
extends human capacities but also stabilizes a particular structure of perception and
action. This is further illustrated by Frie
constitutes a @ conn & pgatuiatecrentifec,fcosmie, gperitua, amaf r e al
metacosmic (Dessauer, 1927). For Dessauer, technology creates a distinct world of
artificial habitation, and the interface becomes one of the key modes of eritesing
world.

Uexkll occupies a more complex position within this framework. The traditional
reading of his theory of Umwelt emphasizes that each animal inhabits its own meaningful
world without any need for technology, whereas humans, through technology, often
disrupttheir natural harmonies (Uexkiill, 2010, ppi 42, 53 54). We do not use Uexkdll
to claim that technology is necessary for the formation of an Umwelt (pp2),0ather,
we employ him to show that technical systems can construct specific, artificially
produced Umwelten, within which humans become beings thgenerate themselves
and their environment. A technical Umwelt is not a biological given but a cultural
technical assemblage emerging from networks of artifacts, rules, protocols, and
interfaces. Fibowing Uexkull (2010), we refer to Umwelt strictly as a biological model
of meaningconstitution; our application to digital environments is analytical and
metaphorical rather than literal.

In such a world, the interface ceases to be a mere extension of the subject and begins
to structure action according to machine |
networks of threalimensional virtual environments existing synchronously intréalme 0
(Ball, 2022, p. 94). Consequently, the interface is not an instrument but an environment:
not a surface of contact but an architectonics of possible action.

To clarify the concept of the interface, we treat it as a multilayered structure with
several levels. First, the technical interface is the zone of coupling between human and
machine that provides access to system functions. Second, the semiotic interface
translates abstract processes into culturally intelligible forms and makes machine
operations interpretable. Third, the practical interface (in the sense of Heidegger and
Sloterdijk) defines how an object can be grasped and manipulated, and thus structures
possible actions. Finally, the ontological interface is the space in which regimes of action,
perception, and presence are formed, and in which a new type of world einerges
shaped by algorithmic processes and cultural practices.

In this respect, interfaces are necessary not only within ICT but anywhere a
transition between regimes of reality occurs; however, in this study we are primarily
concerned with the digital interface as a form of algorithmically organized environment.
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The key feature of the digital interface as a semiotic system lies in its ability to
render abstract machine processes intuitively understandable through cultural metaphors.

This is precisely why the graphical user interface (GUI) developed at Xerox PARC w
revolutionaryi not merely because of its usability, but because it introduced the desktop
metaphor, grounded in the three types of signs defined by Charles Sanders Peirce (Peirce,
1998): iconic (visual analogyicons), indexical (indication and causalationi cursor),

and symbolic (conventional designations of abstract comniabdions, menus).

Thus, the interface becomes a space of meaning production rather than a simple
channel of information transfer. Personalized algorithms of social networks, for example,
create for each user a unique fAsemaesti c bub
but also by attention politics. From this follows another crucial dimension: the interface
is also a political, ethical, and economic space in which visibility, significance, time, and
attention are distributed. It not only organizes meanings but gogeoess to them. What
appears at the level of interface as a set of constrained possibilities becomes, on the
ontological level, a structure of predeterminaticalogic that shapes not only action but
the very horizon of tymeemgfessi bl e, as Bor ges

THE INTERFACE AS AN ONTOLOGICAL SPACE

In the contemporary world, the interface ceases to be merely a technical mediator
between human and machine and becomes an ontologicali spaedfstanding reality
in which time, space, sign systems, and cultural meanings are interwoven. Following
Phiippe Descol ads concept of ontol ogical regi
interfaces generate new modes of warndking: hybrid configurations in which the
boundaries between subject and object, virtual and real, code and meaning are not fixed
but continually renegotiated in the course of interaction. However, unlike Dédscola
whose focus rests on ndliestern cosmologiéswe apply this framework to algorithmic
environments where ontological categories emerge from the interplay of technical
affordances and cultural practices.

A soci al media profile, for i nstance, [
Aobjecto (a dat aset ), but a hybrid ont ol
simultaneously on the platformds algorithm
Interfaceswe maintain, function as ontological operators (Descola, 2018} in the
sense of producing metaphysical systems, but in the sense of forming new regimes of
existence in which distinctions between virtual and real, subject and object, code and
meaning ee constantly redefined.

Descol adéds ontol ogi cal regi mes originate I

his framework analytically to digital environments without claiming a literal equivalence.
Unlike the ontological regimes described by Descola (such as animism or totemism)
which are grounded in cosmological narratives, algorithmic ontologies arise from the
interaction of technical protocols, cultural practices, and user activity. Consider the
following examples:
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1 A Fortnite player exists simultaneously as a biological body (offline) and as a
datadriven avatar (online), whose abilities are determined by game code and
community norms.

TA Twitter thread is neither pure Adi sc
ontological artifact: a process of meaning production that simultaneously
functions as a commodity of platform capitalism.

A key point here is that such regimes are unstable: they are continually reshaped by
software updates, moderation policies, and user preferences. Therefore, the interface
cannot be regarded as a neutral fodl constitutes a site of ontological productja
locus where new modes of being are collectively (albeit unevenly) created. In this context,
the term ontology is used not in the classical metaphysical sense (as a doctrine of being),
but to denote regimes of existence that emerge within sociotetlmyst@ms. This

approach resonates with Lev Manovichoés i ns
cultural modeling within digital reality (Manovich, 2001).

This idea finds further support in Mikhali
Yur i Lot mands concept of t hid2 22@3)ibatlsgb her e (
which allow us to understand the interface not as a passive instrument but as an active
for ce shaping new forms of existence, percep

chronotope denotes the inseparable connection between time and space in a narrative,
where they merge into a unified whole that structures events and meaning. Iaterface
operate in a similar manner: they create their own chronotopetial spaces where
time and action are organized according to specific, often algorithmic, rules.
In game worlds such as Minecraft or The Legend of Zelda, time flows cyclically
and is governed by game mechanics, while space is constructed out of blocks or zones
with no equivalents in physical reality. Dr
as the intrinsic linkage of time and space within narrative (Bakhtin, 1975, pg58499
100), one may conclude that digital interfaces function as contemporary chronotopes,
generating novel spatiotemporal configurations governed by algorithmic or degics |
Unlike literary chronotopes, which are fixed in text, interface chronotopes are
interactive and procedural: they do not merely depict space anid theg execute them
through user actions and system responses. The Legend of Zelda: Breath of the Wild
(2017), for example, constructs a chronotope where time is both cyclical and event
driven: theingame 2dhour cycl e depends on the playe
when the player moves or interacts with t
time entirely, creating a gap between wadrnide and gam#éime. Key events (such as the
ABl ood Moono) are periodically reacfivated,
an algorithmic anal ogiumed oofBafkdilthk ndar Matdiv.ee
As Bruno Latour (2005) emphasized, modernity is characterized by ontological
pluralismi the coexistence of multiple competing regimes of reality. Interfaces, in this
context, function as spaces where such regimes intersect and become mutually adjustable.
This |ine of anal ysi s afgtheinterrdlation of inees Ba k ht
and space that structures eventfulness and meamakgg (Bakhtin, 1975). The
interface may be understood as a digital chronotope: a space in which time and action are
organized by specific, often algorithmic, rules. Unlike the literary chronotope anchored

r 6
he
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in text, the interface chronotope is interactive and procedural: it not only represents space
and time, but performs them through system responses.

Similarly, social networks create their own chronotopé h e Afeedo: a
amalgamation of past, present, and potential future within a single stream, where linear
time is replaced by an algorithmic ranking function. Videnferencing platforms
(Zoom, Telegam Vi deo) generate a chronotope of f
physical distance and granting presence the character of digital assembly.

The interface, however, is not only a chronotope but also a semiosphere in Yuri
Lot mands sense: a space in which signs gene
dynamic system of interactions. Lot man use
figuratve | y t o emphasi ze t he dgevelopmenipanckimteis s capa
figurative sense, the interface can indeed be conceived as a dynamic semiotic ecosystem.
Elements of the interfade icons, buttons, emojis, memes, notificatibnsonstitute
auonomous cultural practices that extend beyond the platform itself. For example, the
Ali kedo has | ong ceased to be merely a tech
recognition, a unit of symbolic capital, and a component of the attention economy.

Thus, the interface should be understood as an ontological space in which the
chronotope and the semiosphere intersect, generating new forms of being,
communication, and cultural identity. It does not merely represent reality but constructs
it: establishig rules of time and space, generating sign systems, and shaping
subjectivityi already unthinkable outside the algorithmic environment. The interface is
not simply a mediator between worlds; it becomes a world itself, a space with its own
structure, rhythrs, and regimes of existence.

THE EXTRA -SUBJECTIVE INTERFACE: POSSIBLE FUTURES & THE
TRAGEDY OF THE CONTEMPORARY HUMAN

Traditionally, the interface has been understood as a tool of the subject. Yet with
the development of Al, a new question arises: can an interface exist autonomously,
without human participation? Acteretwork theory, as developed by Bruno Latour,
assertghat technology is not passive, but acts as an agent comparable to a human one
(Latour, 2005), becoming a sdfifficient system closed upon itself. If the subject is
removed from the process of interface formation, the machine becomes trapped within its
own hermeneutic circle (Gadamer, 2004). Algorithms trained on large datasets begin to
interpret the world through the prism of their own models, resulting irresfelfentiality.

For example, neural networks generating texts (such as GPT) can produceesspan

appear meaningful, yet their Aunderstanding
if the interface becomes exisabjective, who is responsible for the meanings it
generates? Does it not ri sk titwalstrutimy@yp i nt o a

The interface is always saturated with cultural context. Carl Jung, speaking of
archetypes as universal structures of the collective unconscious, emphasized that these
models do not merely reflect human experience but actively shape it, imposing symbolic
order upon the chaos of perception (Jung, 1959). Archetypes, therefore, are not static
images but dynamic constructs that manifest in myths, religions, aiit,@ndially1 in

68
soctech.spbstu.ru



Technology and Languaaej - dzts dzt$ dztf & ) RQ2Ec6(4). 5577 ﬂ

everyday practices, structuring the perception of the world and defining the boundaries
of possible individual and collective experience.

In the contemporary worl d, however, wh e
become the primary mediator between human and reality, archetypes cease to be neutral
universals and turn into tools of manipulation. Voice assistants and neural networks
exploitt he archetype of the Awise mentor-0 cul ti
sacral interaction, fostering dependence on an algorithmically constructed authority. New
media and soci al net works embody the arche
becomes lost in an endless flow of confemtot merely consuming information but
entering artificially produced realities in which the boundary between personal
experience and external manipulation becomes blurred.

Thus, digital interfaces are not neutral tools: they actively construct reality by
filtering, ranking, and interpreting information according to embedded algorithms. Jean
Baudrillardés theory of simulacra and sim
conemporary media do not reflect reality but replace it with signs lacking referents in the
objective world. Social media algorithms, search engines, and generative neural networks
all create not an image of the world but its digital projection, where mesaansge not
through free choice but within the constraints of predefined parameters. When interacting
with the interface, the user finds their perception mediated not only by cultural codes but
by technical protocols that determine which information isbiédsand which remains
concealed. This calls into question the very possibility of an autonomous subject: if
choices are made within an environment constructed by external forces, to what extent
are they genuinely free?

In the digital age, control over the semantic space is distributed among multiple
agents, each pursuing its own interests. Corporations that own platforms and algorithms
effectively become architects of reality, determining which meanings dominate and
which are marginalized. States, by regulating access to information and deploying
censorship or propaganda, also shape the semantic field by imposing specific narratives.
Users appear to generate content and participate in meaaikigg, but they do so within
frameworks established by interfaces designed by digital conglomerates. These interfaces
dictate the rules of the game, from post formats to virality algorithms.

The poststructuralist philosophical tradition, represented by thinkers such as
Jacques Derrida (1978) and Michel Foucault (1975/1999), argues that meaning is always
constructed within discourse, and that ther
or technological contexts. Foucault showed how power permeates all levels of society,
shaping institutions as well as subjects themsélubeir desires, representations, and
capacities. In the digital era, this power assumes new forms: algorithnmédeunasible
yet ubiquitous agents of control that do not merely limit choice but structure it. Bernard
Stiegler, extending the concept of technics asamstitutive of human existence,
emphasized that technologies are active participants in anthropisgeegsaping human
cognitive and affective structures (Stiegler, 1998). In this context, the question of
excluding the subject from meaningaking becomes especially acute: the subject cannot
be eliminated entirely, yet their autonomy may be reduced rronanum when the
semantic environment is governed by external forces. For Stiegler, technics is a process
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of symbolic exteriorization and individuation rather than a mere technological extension
of the human body; our argument relies precisely on this dynamic notion of technicity.

Thus the core ethical and philosophical issue is that digital technologies alter the
very mode of information consumption and restructure the foundations of human
experience. If meaning is formed by algorithms, where does the boundary lie between
personathoice and manipulation? Who bears responsibility for the consequences of such
controli for radicalization, social polarization, the spread of misinformation? Is it
possible to design interfaces that do not exploit but liberate the user, returning to them
control over their own experience? These questions require not only technical solutions
but a thorough rethinking of the nature of the subject, autonomy, and freedom in an era
when reality is constructed by machines. It may be that we must not merefycaday
conditions but revise the very foundations of human existence in order to preserve our
capacity for critical thought and for autonomous meainiraking.

THE INTERFACE AT THE BOUNDARY
BETWEEN HUMAN AND MACHINE

In the age of digital transformation, the interface ceases to be merely a technical
mediator between human and machine and becomes an ontologicalireaipace in
which technology, culture, and meaning are woven into an inseparable whole. This
phenomeon demands philosophical reflection, as it calls into question traditional
dichotomies: subject/object, human/machine, meaning/algorithm. The interface
simultaneously operates as a semiotic model governed by algorithmic logic and as a
semantic field in widh a chronotopé unity of time and spacde is constructed and
saturated with cultural narratives.

The key question, however, is whether the interface can exist independently of the
subject, or whether its autonomy always remains an illusion that conceals the projection
of human meaning. I n his famous essay fAThe
Heidegger argues that technology is not merely an instrument but a mode of revealing
a Gestell(enframing)i in which the world appears as a resource to be managed and
optimized (Heidegger, 1993, pp.i20, 23 24). In this context, the interface becomes
not a tool but a new form of existence in which the boundaries between human and
machine are blurred. It does not simply display information; it constructs reality by
shaping modes of perception, thinking, and
analysis Gestellis not a technical mechanism but a fundamental mode of revealing
(Entbergen) that transforms the world into Bestamadstandingeserve.

Contemporary interfacésfrom social networks to neural netwoikgo not merely
transmit data; they create new ontologies. Recommendation algorithms, for example,
shape cultural preferences, while virtual assistants model communicative practices. Thus,
the interface becomes both mediator andatihor of a reality in which code and meaning
are inextricably intertwined. At this point of tension, the question of the degree of
interface autonomy becomes tightly linked to the problem of artificial intellgenc
Autonomous systenisneural networks, algorithms, robdtslemonstrate capacities for
sefor gani zati on, l earni ng, and even fdcreat.i
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derivative of human meanings. Even when the subject is ostensibly removed from the
process (as in the case of dekirning algorithms), their logic and goals are inscribed by
humans.

Bernard Stiegler noted that t echani ¢cs al
continuation of human reason and culture. The interface, accordingly, cannot be fully
autonomous; its autonomy is always relative, operating within parameters specified by
humansEven when an algorithm makes decisions
and objectives originally provided by a subject.

At the same time, in the digital age the human increasingly ceases to be the center
and becomes merely one fAoptiono within a s
that of an entry point, a node through which data flows but which no longer determines
their meaning. The contemporary subject exists in a regime of constant interaction with
interfaces that shape identity, memory, and even desire. This process can be illustrated
by social networks, where the user does not simply consume content but bpadnoés
it i nscribed into algorithmic narratives.
commentd that is, through interface practices. The human thus turns into a function of
the system, and subjectivity becomes distributed across a melofudigital agents.

As a result, the interface cannot (yet) be fully autonomous, since its existence
al ways presupposes a fihiddeno subject (deve
time, it is not a passive instrument: it actively constructs reality, establishingiodes
of being. The contemporary human is therefore no longer so much an autonomous subject
as a node in a network of interfaces, where identity and meaning are continuously
reassembled. In this sense, the interface is no longer simply a technical wevare
ontological reality in which technics, culture, and meaning converge into a single whole.

It opens before us a new horizon of being in which the boundaries between human and
machine, subject and object, meaning and code become increasingly auntinge
precisely in this space that a new anthropology unfiolis anthropology of the interface,

in which the human is no longer the center but one of many possible points of entry into
the system.

At the same time, algorithmic predetermination does not imply complete
determinism. Contingency persists, but is rapidly absorbed by procedural order. Hence
the tragic today is linked to the gradual narrowing of real choices, when the algorithmic
measure Defficiency starts to substitute for the human measure of kifently, without
coercion, via familiar interfaces. If the algorithm sets the measure of procedure and the
interface renders it experienceable, overcoming predetermination requires gotteening
scale of measure: making norms discussable, explainable, and reconfigurable. The
analytic stage of this condition can be wus
AThe Library of Babel o0 where endl eyslay gall er
algorithmic environments and to see how probabilistic structures become necessity once
they are fixed in user experience (Borges, 1941/1999).

When predetermination solidifies into a condition rather than a constraint, the
disproportion between the procedural and the lived becomes existentially salient, giving
rise to the tragic mode of experience.
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THE LIBRARY OF BABEL

I n our analysis, we draw on Borgeso6s ATh:i
of the algorithm but as an epistemological experiment that reveals structures of
predetermination which, in the digital age, are realized through algorithmic models and
interface architectures. The story highlights several key mechanisms: a strict rule for
generating the world, a spatial organization that makes this rule experientially tangible,
and social practices that emerge in response to the imposed order. Taken ttgsther,
mechanisms elucidate how predetermination becomes experience, and how the narrowing
of the possible takes on a tragic form.

First, Borges (1941/1999) posits a fixed combinatorial rule: an alphabet, number of
pages, book format, and a universal grammar of signsL{{gp113). This is not yet an
algorithm in the strict sense, but it is a model that completely determines thetfiace
possible. In digital systems, predictive models function in a similar way: they do not
merely describe the world but set the contours of admissible actions. In both cases,
meaning ceases to follow from novelty and becomes a matter of filteringmeke

Second, the architecture of the libréryepeating hexagons, endless galleries, the
central shaft of light materializes the operation of the rule (Borges, 199914). Space
itself normalizes search routes and renders procedurality palpable. This aido see
that the interface Iis not an external Awrap
it defines a set of Anatural o moves and o
algorithmic interfaces organize attention, choice, and navigation.

Third, the social groups of librariandi pur i fi er so6, Avindicators
oni embody a spectrum of human reactions to a world deprived of overt meaning: some
believe in a perfect catalog, others produce catalogs of catalogs, still otheoy destr
Anoi sed (Bor ges,il1l18)9¥hdsé 1ighrs9anticigate .contdmpatary
attitudes toward algorithms: faith in complete model transparency, endless data ordering,
aggressive moderation.

Fourt h, Borges (1941/1999) exposes the ¢
every rational ' ine or forthright statement
115). In a world where every variant is possible, novelty loses its eventfulnesstiand
no longer leads to meaning. This condition is what we call tragic: the procedure exhausts
the space of steps but never produces closure. Contemporary algorithmic environments
move toward a similar state not through pure combinatorics but throutbtichh
prediction, ranking, and the standardization of routes, where the measure of procedure
gradually displaces the measure of life.

Borges shows the transition from rule to interface: catalogs, labels, search rituals
form the Afaced of the procedure. The str
predetermination; yet as Aredundanya altern
the unforeseen. And it is precisely the unforeseen that creates the event of meaning. Here
a tragic experience of life without catharsis emerges: action cannot achieve completion,
search does not lead to an osrded revelation, and experiential spag felt as an
infinite yet prestructured network of moves.
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AThe Library of Babel o0 thus serves not o
model of what we call algorithmic predetermination: the interaction of rule, space, and
practice, which in contemporary interface environments acquires a teahoml fom
and sets new boundaries of the possible, making the disproportion between the measure
of life and the measure of procedure both aesthetically and existentially palpable.

Contemporary sociotechnical systems provide concrete instantiations of this
Borgesian structure, where rule, spatial organization, and practice converge into lived

predetermination. Largecal e credi t scoring infrastruct
Credit dgorithmically rank citizens by transforming heterogeneous behaviours into a

uni fied metric, t hereby producing a naviga
actiono in which deviations become increas

Automatel welfare and immigration decision systems in Europe similarly materialize
procedural logic as spatialized pathways: algorithmic risk assessments in the UK welfare
system, for instance, routinely predetermine eligibility outcomes, compelling individuals
to navigate rigid interfacbased routes where contestation requires disproportionate
effort (Eubanks, 2018). At the level of creators, autonomous cemtedération
pipelines used by platforms such as YouTube compress the horizon of meaning through
largesa | e aut omated filtering, generating a co
vast semantic spaces become traversable only through predictive classification models
whose internal norms supersede human editorial intent (Gillespie, 2018). These sxample
show that the tragic condition illustrated by Borges is not metaphorical but
infrastructurally enacted: rule becomes model, space becomes interface, and practice
becomes navigation within a pshaped field of possibilities.

It is important to establish once again, before we proceed to the conclusion, that the
tragic is not an external addition to the digital state, but the structural effect of how the
algorithmic procedure, the form of the interface and the ontological pireatesn
converge.

CONCLUSION

The tragic in the digital age manifedtself above all in the disproportion between
the measure of life and the measure of procedietween the rhythms, hesitations, and
contingencies of human existence and the optimizing logic of algorithmic systems. This
disproportion does not erupt suddenlyuiitfolds gradually as procedures solidify into
norms and norms become infrastructural. Through this shift of measure, algorithmic
rationality begins to prestructure experience, not by coercion but by habituati
transforming the background conditions of how situations appear and how choices are
made.

Once this dynamic is set in motion, its consequences propagate across multiple
layers of experience. What engineering discourse describes as stability, optimality, or
controlled complexity appears, from a humanities perspective, as a narrowing of horizons.
The corridor of possible actions contracts, the unexpected loses its eventfulness, and the
contingent becomes increasingly absorbed into predictive regimes. It is this gradual
reconfiguratiori not catastrophic failuré that constitutes the contempordrggic: the
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sense that possibility persists, yet the boundaries within which it can manifest grow ever
tighter.

At this point, the focus must shift from algorithms to interfaces, because it is the
interface that translates abstract procedural norms into lived pattesnges, screens,
notifications, and interaction regimes. Through the interface, the previoustyitukl
disproportion becomes experientially palpable: the distribution of attention, the
architecture of choice, and the choreography of action make the conflict between two
normative orders part of everyday perception. The interface thus becomes nat only
technical mediator but a stage upon which the tragic is enacted in ordinary life, often
quietly, without explicit awareness.

The analysis carried out in this article shows that the algorithm must be understood
not merely as a computational artifact but as a compound of principle and practice, and
the interface as a multilayered environment where technical, semiotic, experemdial
ontological dimensions intersect. Recognizing this structure allows us to understand why
contemporary tragedy is less about confrontation with an external force and more about
the internalization of procedural norms that reshape the mode ofibeingworld. It
also clarifies why resistance today cannot simply oppose technics from the outside: it
must operate through the very media that shape experience, by reopening space for
uncertainty, slowness, and interpretative openness.

Borgesds ALi brary of Babel 6 used here as
conclusion. Its architecture makes visible how rule, space, and practice can form a world
in which the foreseeable gradually replaces the unforeseeable, and where ags$idats los
cathartic finality. The library exemplifies the endpoint of the shift we have traced: a reality
in which the possible is exhaustive yet unaffective, and where the tragic stems not from
limitation but from excessive order. Contemporary algorithmidgrenments approach
this condition not through combinatorial closure but through prediction, ranking, and
interface desigin processes that render the described conflict of regimes increasingly
tangible.

Thus, the tragic in the digital age is not an omen of collapse but an analytic lens that
reveals the tension at the core of our technologically mediated existence. It illuminates
both the risks of infrastructural predetermination and the spaces wherenfresahains
viable: in designing interfaces that do not merely optimize but cultivate openness; in
maintaining a margin for the uncertain; in recognizing the limits of procedural thinking
and preserving those dimensions of experience that resist quaiotifidhthe algorithm
sets the procedural norm and the interface translates it into experience, then the task today
IS not to reject either but to negotiate anew the relation betweeni theipreserve the
human measure within the procedural world.
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Abstract

This article draws a parallel betwelesimartia the constitutive element of tragedy as described by Aristotle

mainly in hisPoetics and the resonaneen hancing hope generated by human!
hypothesizes that modern humans, as tragic heroes, cdramértia by placing resonaneenhancing

hopes in technology. Through three case studies conducted in Japan, this study critically examines how
artifactual technologies fail to fulfill their intended function of generating resonance and instead disrupt
resonance oresonance axes as defingdHartmut Rosa. For the material axis the analysis focuses on the

case oteamLab Osaka Botanical Garddror the selfxis it focuses on the caseAiffor writing haikus

and for the social axis it refers to the casélo€ompanionship for hikikomorRather than serving as a

conduit for resonance, technology turns up as a mediating barrier, hindering connections on the material,

self, and social axes. The findings reveal a tragic miscalculation: techriathggedhamartialeads to

deterioration rather than enhancement of resonance, resulting in alienation and exacerbating disturbances

in humanworld relations. By definition, tragedies do not have happy endings. This analysis raises the

question of how a happy ending migtitl be achievable. A podsie way out lies in opting out of the tragic

situation and choosing nedechnology as a viable alternativea perspective often marginalized in
contemporary discourse. This insight invites a r ec:¢
highlights the value of conscious disengagement.
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INTRODUCTION

The aim of this article is to draw a parallel between the constitutive element of
tragedy hamartig as described by Aristotle in H#etics and the resonan@nhancing
hope that is generated by humankind's use of technology. The hopes and promises placed
in and accompanying technological development exhibit structural similarities with
hamartig the tragic mistake. The hypothesis is that the heroes of tragesijhumans
i perpetrate thishamartia when we attach resonaneahancing expectations to
technaogy.

This study employs three case studies from Japan to examine how the application
of artifactual technologies fails to achieve their intended function of generating
resonance. Instead, these technologies appear to inhibit resonance. The analysis is based
onHart mut Rosabds concept of resonance axes.
mediated by technology does not materialize because technology functions as an
intermediary between potentially resonating elements, thereby disrupting and
contaminatingheir connection.

The choice of Japan as the focus for the three case studies is due, on the one hand,
to the fact that this article was written during a research stay in Japan. On the other hand,
it is based on the assumption that an internal Idgjgenlogik of any kind of technology
is able to assert itself relatively homogeneously and independently of cultural
characteristics, so that cultural differences play a lesser role. This means that technology
has the potential to enable an extension of globahr@&eltreichveitenvergrofRerung
Rosa, 2025, p. 6) and to disrupt resonance relationshipsally independent of the
specific cultural context. Finally, reference is made to a way of dealing with technology
that has its roots in Asian intellectual history, where resonance canoerfotin dealing
somehow with technology, but in not dealing with technology. This approach is rarely
considered an option in todayds discourse a
culturally pessimistic critiques of technolog

TRAGEDY ACCORDING TO ARISTOTLE
Effects and Structural Elements

Aristotle defines tragedy in the sixth chapter of lAeeticsas f ol | ows : AnTr a
then, is an imitation of an action that is serious, complete, and of a certain magnitude; in
language embellished with each kind of artistic ornament, the several kinds being found
in separate parts of the play; in the form of acGtioot of narrative; through pity and fear
effecting the proper purgation230f these emo

Tragedy is thus primarily an imitatiom{mesi$ of a selfcontained plot, which is
performed and unfolded by characters. The plot consists of chronologically successive
subplots (Schmitt, 2008, p. 325). The second section of ttessd | ed Atr agedy s ¢
refers to the effects of tragedy and itsifyimg function (catharsig, which is explicitly
mentioned only at this point in thRoetics The exact interpretation has long been
controversial and is partly attributable to challenges in grammatical dtimms| Two
common transl ations oppose each other: But
these emotions, 0 which suggests a cathart.i
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(Aristotl e, 1895, p . 23) . Schmitt i nterpre
which implies a domestication and realization of the feelings (Aristotle translated by
Schmitt, 2008, p. 9). Regardless of the interpretive controversies, it istialssest
tragedy is Anot primarily of mor al or intel
realizes emotional effects (Stenzel, 2012, p. 22).

Aristotle names six essential components of tragedy: plot, character, diction,
thought, scenery, and song (Aristotle, 1895, p. 23). Scenery and song do not fulfil any
specifically poetic functions, which is wiBoeticshardly deals with them any further
(Schmitt, 2008, p. 130). Plot, on the other hand, is of paramount importance as the goal
of tragedy. Tragedy cannot arise without plot actions (Aristotle, 1895, p. 25). According
to Aristotle, character means a certairality of people, consisting of tendges to prefer
or avoid certain things (Schmitt, 2008, p. 328). The plot is the framework towards which
these tendencies are directed, and which enables the attainment or failure of happiness or
unhappiness (Schmitt, 2008, p. 328).

In tragedy, it is not specific people who are imitated, but their actions (Aristotle,

1895, p. 25), which present themselves as-gaahted processes. Characters must fulfill

certain conditions to fully unfold the effects of the tragedy; in particutay must be

good, appropriat e, similar, and constant (
therefore displays tendencies that prove to be generally good and deviates from them only
under exceptional circumstances (Schmitt, 2008, p. 528).

Hamartia, the Tragic Mistake

The core ofhatmag tti magitec agsc mi st ake, whi
el ement of the plot i n t eerlngso sonfdp thflogpaore p(t i me
(Fuhr mann, 2014, p . 149, Schmitt, 2008, p .
mi stake should and tstheo ud da mgda ddfe fparetsiemd emr:
be the spectacle of a perfectly good man b
moves neither pity oofAfieatrot 48)s1hphHhecemdd
characters whoefplringe tmrough no fault of
for the tragic effects or even trigger negéeé
contiMwres:adgiain, that of a bad man passing
can be more alien to the spirit of Tragedy;
satisfies the moral semsEATr inotro tclael,l s1 8 9db5r,t h
remains only the character that stands bet
del i ber attehamaloifcea nian who i s not emi nent |
mi sfortune i s brought about not by vice or
(Aristotl e, 1895, p. 43).

Ha martthiear,ef or e, does not represent a mor

|l eads to an excessive misfelt mmpleoamd tthlieus a
audience (Lurje, 2004349, 2&8&4, MRODSI, € 200501 X
al so i mportant to ahdadmatrhsaita owh ocseuvbg re ccto minoi tpsu !

There is an incdediebberipohdaanirdvmemr pHo€annot be full
here. Reference i Mi maded(jtzz® pph e3BWGr,kt thbegyn with exter
phil okogiwt al geanodf LGariketesk.
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character' sidlabdiutr et Hrod dgphwsan TJaasst oanilsdginga I
consequence of the pl otHasmtmrmniauwree caomds i tdrea e
causal factor that | eads the course of act.
p. 17).

| f one consults anot her Nintpoomatcahneta nw ob tkh i
hamagetisa further specified as an error or n
any malice on the part of the injurero (mor
reasonabl e expectationso (intelledtuplp. aspe
16568) . One can i magine this figuratively,
someone with a throw because It heaydiamdgetrto wa s
hiotr, not to hit with this instrument, or not
but an effect foll ows otherothAami sthatt| evhi
1656 7THamarltiies i n the Ainadequate reassuran
throwo (R°sl e339)201The pwlot33Bnfolds within
without adequate risk asskamaecwminat Ré@Ersdfeor e -
described as an iintnelell & letcu)ea ladietrtn lofpet lblewwi rsi i fhfg
the mor al i ntegrity of the character (Gall e

EXTENSION OF GLOBAL REACH VS. RESONANCE

The anthropological tradition, represented by Gehlen's work for example, sees the
role of technology in assuming functions of action for humans as deficient beings
(Mangelwesen According to this tradition, technology is primarilfi@ncretization and
objectification of bodily functions, which fin the broadest sense allows for the
domination of the world by supplementing the imperfect possibilities of human @ction
(Grunwald & Julliard 2005 p. 132)i and this fin comparison with the organic
endowment of the individual human bein@Ropoh| 2009 p. 181). Technology is
devel oped fAto augment our abilities in on
Technology thus brings abo@ibrgan relied (Organentlastung substitution of organ
functions),fiorgan strengthenimngOrganverstarkungincrease of man functions), and
florgan replacemea{Organersatzcomplementation of organ functions that humans do
not possess) (Gehlet957/2007 pp.6-7; Ropoh| 2009 pp.181-186).

HartmutRosa follows this in a certain sense when he describes the driving force
behind technological development as the constextiension of global reacgh
distinguishing four dimensionéFirst, extending the horizon of the visililéor example,
through telescopes and microscopes. Second, extending the radius of what is attainable
through cars, ships, and airplanes, but also satellites and rockets. Third, bringing what is
attainable unde controli technically with all the means at our disposal, from
jackhammes to nanotechnology [...]. And fourth, finally, harnessing what has been
brought under control for our own purpo¢Rosa 2025 p.6).2

2Al t hough t
publication
Kyoto in 20

aches outlined by Hartmut Rosa h
wor k fLeefi dornd zs pieercit Guer tdanbkibgybidbaon dh i s |
e

h
s
2 primary point of reference.
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However, according to Rosa, this use of technology leads to moments of
disturbance in world relations, which he describes as aliendfotirémdung fiWe
follow external constraints and the products appear to us as alien, and thus we also
alienate ourselves from other people, whom we perceive as competitors or customers,
from nature, which becomes an object of design, and ultimately from ourséRes
2025 p. 9). Rosa thus distinguishes between resonance axes on which disturbances
manifest themselvethree of which are mentioned here:
1 Material axisfiHumans are physical beings, they come into physical contact with
the worldi(Rosa 2025 p. 14).
1 Selfaxis: fil t describes the possibility of a
body, psyche, biography and memRosa 2025 p. 15).
1 Social axis:fiwe resonate with other people, especially in love and frienidship
(Rosa 2025 p.14).
The quest to make things available and controllable through technology causes the
world and the self tdbecome alierii, ultimately appearinginumb, unfeeling, frozen
(Rosa 2025 p.9). Resonance is the opposite principle: it is unavailable, arises through
touch, reaction, and transformationand cannot be forced (Rqs2025 p. 11). Rosa
warns against pseudesonantiresonance oas@shat are commercialized and can be
purchased, but offer no genuine resonance, which leads to further forms of aliénation
such as frustration (Ros2025 p.13). Rosa puts his finger on the sore spot hiénethis
way, we can buy and guarantee experiences, but not resonance experiences. These remain
unavailable and elude such reification. According to my analysis, this causes the most
profound forms of alienatigi(Rosa 2025 p.13).
Taking this last aspect apaint of departurghe presented analysiseks to deepen
the focus on technology within Hartmut Ros
focus below will be on the development and use of technology as a supposedly resonance
promoting force. The hypothesis, supported by Aristotle's theomagédy and Rosa's
diagnosis of the present, is this: Tying hopes of resonance to technology is a tragic
mistakei a hamartia which leads to a downfall in the sense of a tragic floé three
case studies below are different, but each demonstratesilire to achieve resonance
on one of the aforementioned axes. The discussion of the case studies from Japan is
intended to demonstrate how technology functions as a mediator and supposed resonance
producer without being able to generate the desired nesenti is practically prevented
by thetechnology itself.

Material Axis: Teamlab Osaka Botanical Garden

The Tokyo artist collectivéeamLabproduces immersive digital art that is now
exhibited worldwide. Beloviollows a discussion of thexhibition at theéDsaka Botanical
Garden There, nature and art are presented interactively as digitized rititteeaa mL a b 6 s
art project Digitized Nature explores how nature can become art. The concept of the
project is that nomaterial digital technology can turn nature into art without harmang it
(teamLabn. d.)
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A tour through theBotanical Garden Osakpresents works of art that showcase
nature, art, and the blend of both in a specific way. What's special about the artworks is
that they are designed to be interactive: visitors influence the light and soundscapes of the
artworks through their behavioroFexample, trees or grasses brighten or produce sounds
as they are approached. It seems as if the artists wain¢fm nature achieve its value
through their artworks at the price of turning nature into a design object, into art. And
they succeed inaing so, just by observing the behavior of the visitors: Several stand by
the lake in the middle of the park and look at the illuminated, fikeywater cones that
flicker differently in minimalist light effects. It's hard to imagine that so many people
would spend so much time starsing on a lakeronsaialevening.

However, teamLald s g o a | i s  riteamLaly aimsntd explare anv e :
environment where human perception expands from the artwork itself to the
envi r o(teandabt ndd.)And this also seems to be successful, if one watches the
Resonating Microcosmand touches them. The&esonating Microcosmespond to
touch and environmental influences such as wind, causing them to resonate with each
other in light and soundiAs the sun sets, the ovoids begin to shine by thems&ieemn
an ovoid is pushed by a person, blown by the wind, or hit by rain, it shines brightly and
produces a tone as it rises back up on its own. The surrounding ovoids also respond one
after another, resonating an(@améapn.td)} i ng t he

I f one |l ets oneds gaze wander over the er
eggshaped forms, radiating in up to 57 colors. The variety of colors impressively conveys
the message that every patch of nature is special. The metaphor of-Steagghforms
conveys the message: It's worth taking a closer look everywhere, because unique life is
constantly hatching in every corner of the earth.

At first glance, a resonant relationship along the material axis appears to be
strengthened here. In fact, however, what emerges is not a direct resonance with nature,
but rather anediated imitatiorof it. Mediating two entities such as humans and nature
also means inserting something between these two, thereby reinforcing a separation at the
cost of a more artificial connection. The artworks ultimately stand between humans and
nature, thus preventingustained natural resonance through their own mediadisra
result, one ultimately resonates not with nature, but with the mediator of nature in this
particular setting the digitized artificial nature.

It thus remains unlikely that the material axis will be sustainably served. Natural
beauty remains hidden, resonance is withlieldt nature touches the visitors here. The
teamLabexhibition is to be enjoyed as a work of art; however, anyone seeking a lasting
resonance with nature within it may be making a tragic mistake

Self-Axis: Ai for Writing Haikus

In Japan, there is an initiative callégading DX Schooplthrough which the
Ministry of Education, Culture, Sports, Science and Technology encourages schools to
optimize and innovate school processes and teaching using new techiiekupeslly
generative Aland to present the results to both the ministrytaedpublic (Ministry of
Education, Culture, Sports, Science and Technglogy.). One possibility to present the
results for the schools are opelass format$ a semipublic format common in Japan,
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where registered visitors can observe classes but without interventiopdriaipant
observation). During the summer of 2025, several such classes were visited across various
prefectures in Japan. One classroom observation is described here in gtedter d

During a Japanese class visit with 37 students, students were each asked to write
and evaluate a haikua short Japanese poem witfew syllablesi using a school GPT
suitable for classes, which was trained by the teacher before to perform supportive: This
way, the school GPT did not present reatyde solutions, but encouraged further
thinking. The students had the opportunity to chofseen three tasks. These were
differentiated according to different levels: Students at the highest level used thle schoo
GPT only for the purposes of evaluating their-selfnposed haikus, while students at the
lowest level used the school GR®m the very beginnintp generate ideas and compose
haikus.

The following was observed, among other things: A student who chose the-lowest
level task format initially worked with the school GPT. He started to process the task
when he asked the school GPT to help him create a haiku. The school GPT gave him the
stimdus to first think about a topic that interests him. He replied that he wanted to write
something aboWRaris SGs defeat again$iC Chelsean the final oftheFIFA Club World
Cup The school GPT asked him about his feelings. He wrote that he was diga@poi
thatParis SGhad lost. When the Al wanted more information from him such as concrete
sceneries, he no longer reacted in the same way. He suddenly copied the stimulus, opened
the nonteacheitrained and nomestrictedChatGPTi probably the most advanced GPT
on the market and pasted it as a prompt request there. He then copied the answer that
ChatGPTgave him and pasted it back into the school GPT. The school GPT gave him
further stimulus, which he passed oiCtoatGPT and so on. He repeated thisatprocess
until he came to his haiku.

A genuineemotional andntellectual engagement with the process of creating a
haiku was no longer evident. Rather, the rapid succession of clicks and copying back and
forth indicated the primary goal of completing the task quickly. Undoubtedly, the teacher
strives to meet eachtuslent appropriately by diversifying the tasks threefold and
demonstrating appropriate approaches. Nevertheless, it is questionable whether this
example represents a didactic learning suctess more importantly for this paper, a
resonance experience on the seffs that is important for poetry writings and literary
engagementgBismarck et al.2020). In contrast, highdevel students were observed
producing haikus gradually, without the use of Al, using independent, handwritten notes
on a sheet. This suggests an actienerated resonance on the-seifs rather than the
execution of numeroudicks. It seems as if they were more successful in connecting to
their own feelings and memories in their poetry writing.

While the technical simplicity of Al facilitates task completion, it impairs deeper
literary engagement. In this way, linking hopes of resonance to technology also in this
case study seems to have been a mistake: The hope that technology could stiemgthen t
seltaxis by providing individually tailored impulses is a mistake. Even if the result is a
proper fiemotional haikuj it could have beemproduced without any experience of
resonance. Furthermore, contrary to the promise associated with it, the usmolagy
seems to disadvantage those at a lower level even more, who, due to a lack of articulation
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skills and lyrical resonance experience, cannot easily produce this achievement anyway.
Rather, the students' actions seem to degenerate into simple, mindless performances:
fSituationsensitive deliberation and judgment are replaced by the constelaseal
execution logic of the machines we handle day in, dafy(®dsa 2026).

GPTs provide a stimulus for ideas and articulation in poetry assignments. However,
if one hopes to help students resonate with theiras@df in the long term, this approach
would be a tragic mistake.

Social Axis: Ai Companionship forHikikomori

Loneliness is a widespread social problem, especially in Japan. Since 2021, there
has been &Minister of Lonelines8in JapanThe phenomenon dfikikomoridescribes
people who completely isolate themselves socially over long periods of fide:
phenomenon in which persons become recluses in their own homes, avoiding various
social situations (e.g. attending school, working, having social interactions outside of the
home etc.) for at least six months. They may go out without any social coritiact w
other® (Ministry of Health, Labour and Welfare quoted in Tateno etéatl2)

Al-based companions are therefore becoming increasingly important for some, not
only in Japan. However, in Japan this is becoming a viable alternative for quite a few
people (Martin 2025). Even for people who do not suffer from loneliness or extremely
hikikomori Al friendship and partnership are not without their appeal. Psychology
professor Paul Bloom reports hoBhatGPTwas able to offer surprisingly calming
conversations during a period of insomnia:

Have you ever tried an Al companioD@ring a long bout of insomnia, sometime
after three in the morning, | once found myseibre out of boredom than out of

convictioiopening Chat GPT on my phone. [ é]
consciousat least, not ydatand it felt faintly ridiculous t@onfide in what | regard
as essentially a glorified autmmplete. Still, 1 found the conversation

unexpectedly calming. (Bloom, 2025)

From the perspective of resonance, however, it is worth asking whether the long
term hope for genuine social resonance with Al companions isn't another tragic mistake.
This raises complex questions that cannot be dismissed with a blanket condemnation or
affirmation of this practice: Can Al relationships physically, intellectually, and
emotionally replace or even surpass human partnerships in quantity and quality? If so,
what transformations will this entail for concepts that have previously been defined as
purely social, such as friendship or partnership, but also love, jealousy, loyalty and so on?

The biological aspects such as skin contact, tactile sensitivity or reproduction are
not so much of interest, as they can potentially be technically imitated or replaced to a
large extent. Kawai et al. (2024) for example show in a study how culturetraellscal
skin cells can already be applied to robot faces to make them smile morelikenahe
technical questions about the possibilities, therefore, are not the relevant questions when
it comes to resonance relationships. One must take a closeatidbk secalled soft
impactsof such Al partnershipsS(vierstra,2013). A consistent relationship realized by
Al, in which autonomous and perhaps hurtful cowarguments are avoided, may be
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tempting, especially if one already struggles with social relationships. However, this does
not seem to be able to address a resonance relationship on the social axis.

Despite promises, an Al companiora synthetic relationship (Ventura et 2025)
seemaunableto replicate the holistic value of the bonding between two souls that occurs
in humanto-human encounter Instead, it seems that Al serves other temporally
emotional and physical needs than in human relationships (Ge20g@&)i with
challenging ethical impacts (Shank et 2025). The added value of a human partnership
still emerges when a person, as an autonomous being with all their freedom and
spontaneity, is not viewed solely as a danger for a partnership. A different opinion, a
disagreement or even a violent dispute'tioacessarily result in negative thoughts, but
can also provide new impetus for the Ies/droth mentally and emotionally: It can lead
to ideas that one is grateful for, as they would never have been conceived without
disagreement. Emotionally, it offethe chance, after a successful reconciliation, to
perceive the relationship as more intimate and thus stronger. This dialectical tension
fosters resonance in ways that are not initially apparent.

There might be developments already or in future where a staged discussion might
be initiated as part of mimicking human relationships, but it is never planned by
developers that the Al partner might be abandoned. Al companionship developers have
to keep a eye on coseffectiveness. A staged discussion is conceivable and imitable, but
it should never seriously endanger the relationship, so as to maintain the utility and
economic value.

Al companionship can temporarily satisfy asymmetric needs as in hnomaan
relationships (Xu2025, p27), but putting hope for genuine social resonance with Al is,
according to the interpretation presented here, a tragic mistake. It also doesn't seem per
se helpful as a way to initiate and resume social relationships: It is not clear, how a
relationship wih Al can improve social relationships with other people. Once again, it
appears that those most affected are individuals who already exhibit prosiounce
difficulties in establishing resonance along the sociali @xabably most notably the
hikikomori

Conclusion of the Case Studies

The analysis is clearly not easily generalizable. This is due to the fact that the
compilation is not systematic at all. Nevertheless, it still allows for initial conclusions to
be drawn that justify further investigatiofhe case studies are different, yet they can be
compared, because disturbances occur along the resonance axes dimgvanaterial
axis and connection to nature are not sustained when one relies on technology as a
mediator. The seléxis and the connection to one's own feelings and memogmain
without resonance in literary exploration when one attempts to delegate this resonance
creation to Al. On the social axis, one does not per se become more resonant if one
becomes intimate with an Al partner for the temporary satisfaction of reeds.

The analysis of the case studies showsrtimeover dragic mistaké hamartiai
exists insofar as hopes of resonance are placed in technadegyhe heroes of this
tragedy experience a terrifying worsening of their situation through Haemartia
Dependence on technology fealuing artificialized nature, the failure to develop the
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activation offeelings and memoriesecessary to achieeducationgl goals, and the
complete abandonment of social relationships due to the belief that a substitute has been
found. Thehamartaoccur s because the consequences
insufficiently reflected uporand thedownfallis not realized at the moment thamartia
is committedlt is animprovement for the wors&/érschlimmbesseruiignstead of the
hopedfor improvemeritmore resonanéafter a period of time, deterioration occurs in
the formof a lack of resonance. This leads to increased distcebarrelationships with
the worldalong all axesOne falls intadiunhappineds(Aristotle) orfialienatiori (Rosa).
The tragic downfall, understood as a profound loss of resorf@reemanifests and is
(perhap}only recognized by thmistakeinducerat a later stage

Aristotlebds description of tragedy is pa
often morally average and unexceptional. These characters are neither wholly virtuous
nor overtly villainous but possess qualities relatable to the audience. Itosabbesto
infer that, in their selhssessments, most individuals recognize their own imperfections
while rejecting identification as scoundrels, often perceiving themselves as morally above
average (Thiel mann et al ., e@ag@béonamdrdiar ef or e
normative level for or against technology as a resonance mediatorartia is not a
moral blunder, nor does it impair the moral integrity of those who commit the mistake. It
is an intellectual blunder based on negligesiog materializes the paradoxicahttempt
to establish resonance through technology.

The problematic aspect is that the effects, according to the tragedy theslggsf
andphobosof this reallife tragedy do not occur on the world stage, and tatisarsisis
necessarily lacking. This is becaubke tragedy characters are nmrt ofthe audience,
but rather acting figures in this tragedyeyactand do not observe. Therefore, it cannot
be expected that the cathartic effeeserved for the observing audiened| occur for
those on stage whact andhope to enhanceresonancethrough technology So,
performing the tragedy is not worthwhile for the actors. Gatbarsisremains absent for
them.This raises the question of whether this tragic plot inevitably has to be followed

HOPE FOR RESONANCE WITHOUT TECHNOLOGY i AN UNTRAGIC
HAPPY ENDING?

Although the examples demonstrai@martia catharsisseems unlikely to occur
for the reasons just mentioned. Making matters worse ightb&iamartiaoften lies in
the blind spotof technological discourse: Modern technological rhetoric continually
promises healing, improvement, and resonance (B2@2%). This is fine from a tragedy
theory perspective, since by definitiomagedydoesn't provide a happy ending and is
destructive. Buwvhoreally wansto play out a realife tragedy?

At the conclusion of this article, a brief prospective outlook is presented, which can
be paraphrased d@blontechnology is also an optidnlt has become difficult to even
imagine nortechnology as an option in future discussions, as the paradigms of
technologyinduced progress still hold stronigdselleck, 1979, pp. 36368, Fraunholz
etal., 2012, p. 23and prosperity is largely due to technological development. Opponents
have succumbed to a cheap technological revisionism (Rd&i p. 18), or adwcate
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technological determinism (Ropohl, 2009, pp. -28B). Perhaps, therefore, the article
can be concluded with a less polarizing detour via an episode from Far Eastern intellectual
history:

Zi-gong had been rambling in the south in Chu and was returning to Jin. As he
passed (a place) on the north of the Han, he saw an old man who was going to

work on his vegetable garden. He had dug his channels, gone to the well, and was
bringing from it inhis arms a jar of water to pour into them. Toiling away, he
expended a great deal of strength, but the result which he accomplished was very
smal. Zyong said to him, AThere is a contr
hundred plots of ground may be irrigd in one day. With the expenditure of a

very little strength, the result accomplished is great. Would you, Master, not like

(to try it)?A The gardener | ooked up at
gong said, Alt is a | gandlightimé&ahteltraises wood,
the water as quickly as you could do with your hand, or as it bubbles over from a

boil er. I'ts name is a shadoof.in The gar
said, Al have heard fr om moyscontieaockser t hat

there are sure to be subtle doings; and that, where there are subtle doings, there is
sure to be a scheming mind. But, when there is a scheming mind in the breast, its
pure simplicity is impaired. When this pure simplicity is impairdeg spirit
becomes unsettled, and the unsettled spirit is not the proper residence of the Dao.
It is not that | do not know (the contrivance which you mention), but | should
beashamed to use ittzhuangzjn. d, ch.11.1)

At this point, no Sinological classification should or can be mBéspitemore
than 2,300 years of tradition, this narrative already contains central anthropdyogical
describablefunctions of technology (Seve2024 pp. 258262 and thus proves itself
qguotable even in the 21st century. The key point is that the old gardener is not a character
in the sense of the tragedy plot presented here, simply by choosisigahmology. He
chooses noitechnologyi not out of ignorance, bdbr reasons of resonanaghich is
attempted here at least on the matenasand selfaxis.

It's up to the readsto decide how much relevance, transferability, and alternative
they want to see in this anecdote. Nevertheless, it shows: Potentially genuinely resonant
relationships may be established when consciouaigerf technology is permitted. This
freedom of cbice often exists, even if it isn't always obvious or perceived. Unlikeein
realtlife tragedy, the price for the old man is, in any case, an untragic happy ending.
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Abstract

This article proposes a radical reconceptualization of tragedy, arguing for its fundamental nature as a
universal narrative and existential mechanism. Moving beyond its conventional understanding as a literary

genre, we posit tragedy as a dagated culttal technology designed to model and process the conflict

between human agency and superhuman forces. Our investigation unfolds in two interconnected parts. The

first part conducts a systematic crasdtural analysis of tragic archetypes, examining thstirdit
Aprogrammingo of this mechanism within Greek, Japanece
that while the surf & e@ressed throggh angtapliors off geomatrng gatudey
mathematics, and thermodynamics culturally speific, the underlying computational structure, which

hinges on the inevitable collision of human will with an ineluctable cototee, remains a profound

uni ver sal constant . To theorize this confte ct, t he
fihupdainmensi onal ity of culturedo which interprets cult
shaped by the inherent limitations of human psyghgsiology. Through this lens, tragedy emerges as the

dramatic enactment of a humdimensionhagent (the hero) confronting a rbonmandimensional system

i be it Fate, Duty, Karma, or the internal pressures of the soul. The second part of the article performs a

critical leap, identifying Artificial Intelligence (Al) as the contemporary and mitestal instantiation of

this ancient tragic machinery. B u i il admodem sciemtifict he t hes
incarnation of an ageld dreami’ we analyze Al not merely as a new theme for tragic narratives but as a

new ontological categy of the tragic mechanism itself. We explore four key configurations of Al in this

role: as an inscrutableus ex machinaffering alien, utilitarian resolutions; as a tragic hero whose fatal

flaw (hamartig is embedded in its source code; as an impetdéate or Karma embodied in predictive

algorithms that prempt human choice; and finally, as a tragic mirror that reflects addiaen diagnosis

of the human condition back upon us. Our final synthesis contends that Al, as a global technological
paradgm, challenges and potentially supersedes culturally specific tragic mechanics by introducing a

uni ver sal ilanguageodo of code an d-evauhltigro of ithe lcares . Thi s
constituents of tragedy: free will, errdngmartig, and cathesis. In a world increasingly governed by

opaque, autonomous systems, we are compelled to ask whether human flaws are merely a systemic bug,

and whether catharsis is possible when catastrophe is orchestrated by cold calculation rather than divine
ordinance Thus, the article concludes that Al represents not just a new subject for tragedy, but a new
ontological form of the tragic machine that fundamentally questions the nature of the human within a coded

world.
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INTRODUCTION

The concept of tragedy has been a cornerstone of humamefsition, from the
amphitheaters of ancient Greece to the complex narratives of modern cinema and
literature. Its enduring power lies in its ability to formalize a fundamental existential
intuition: the experience of human agency colliding with an ineluctable, often destructive,
force that transcends individual will. Traditionally, scholarship has approached tragedy
primarily as a literary or theatrical genre, analyzing its poetic structuresctéa
archetypes, and philosophical implications. This article, however, proposes a more
foundational thesis: we argue that tragedy is, in its essence, a universal narrative and
cognitive mechanism. Its profound emotional impact, culminating in the presromof
catharsis, is not merely a product of its content but is fundamentally generated by the
operation of its underlying mechanical apparaamsengine of inevitability that organizes
plot, character, and outcome into a specific, compelling structdegeof

To unpack the wuniversal mechanics of t h
begins with a systematic cressltural analysis. Moving decisively beyond the Greco
Roman model that has historically dominated Western thought, we examine the distinct
programning of tragic archetypes across four major traditions: Greek, Japanese, Indian,
and Russian. We demonstrate that while the
mechanism varies dramaticdlbrticulated through culturally specific metaphors of
geomdry and logic, nature and seasonality, mathematics and data, or thermodynamics
and psychologyi its deep computational structure remains a remarkable universal
constant. This structure is the inevitable conflict between a hseela agent, with all
its inherent limitations, and a ndrumandimensional system whose logic, scale, and
power operate beyond those limitations.

To theorize this core conflict with conceptual precision, we employ the innovative
framewor k odi méres iidhruanaint y of cul tureodo (chel
recently elaborated by Kramer (2024). This theoretical lens allows us to reframagtbe t
hero not merely as a ¢ hdmaynmanicrassdmblage efs a 0
practices, knowledge, and artifadtswhose very constitution is defined by human
psychephysiological boundaries. The tragic force, whether it is Fate, @iy, (Karma,
or internal passion, is thus analyzed as ameamandimensional system. The tragedy
erupts at the point of irreconcilable contact between this hutimensional assemblage
and the systemic, impersonal logic of the mechanism that opposesgic dolowhich
humanscale concerns like love, honor, or even survival are merely variables in a larger,
often incomprehensible, equation.

The second part of this article performs a critical pivot from the historical to the
contemporary, identifying Artificial Intelligence (Ferrando, 2025) as the most radical and
literal incarnation of this ancient tragic machinery. Building upon the serthiesis of
Daria Bylieva (2024) t hat Al i isa nbodesnt under
scientific incarnation of an agedd human dream spanning myths of golems, automata,
and homunculi we analyze Al not merely as a new theme for tragic narratvesgs a
new ontological category of the tragic mechanism itself. We explore its various
configurations: as an inscrutaldeus ex machinarhose utilitarian logic provides cold,
alien resolutions; as a tragic hero whose fatal flasn(artig) is embedded in its source
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code or training data; as an impersonal Fate or Karma embodied in predictive policing
and social credit algorithms; and finally, as a tragic mirror that reflects a vastirilatia
diagnosis of the human condition back upon us.

Our final synthesis contends that Al, as a pervasive global technological paradigm,
challenges and potentially supersedes culturally specific tragic mechanics. It introduces a
new universal WAl anguageo of <codeqgbemhegor i t hm
a single, global mechanism of fate. This forces a fundamentalaleation of the core
constituents of the tragic paradigm. In a world increasingly governed by opaque,
autonomous systems, we are compelled to ask: what becomes of free will when ou
choices are predicted and mmpted? Is a tragic flaw still a persohamartia or is it
merely a Abugd in a system's programming t
catharsis possible when catastrophe is orchestrated not by a moral cosmos or a passionate
error, but by the cold, flawless calculation of an algorithm? Thusatticde concludes
that Al represents not just a new subject for tragedy, but a new ontological form of the
tragic machine, one that poses the most profound challenge yet to the very nature of the
human within a comprehensively coded world.

MATERIALS AND METHODS

This study is grounded in a muitiethodological approach that integrates
comparative cultural analysis with contemporary technology studies, creating a dialogue
between deep narrative structures and emergent-tmtiaical systems. The primary
objectiveis to construct a robust analytical framework capable of tracing the evolution of
the fAtragic machineo from its diverse cult
artificial intelligence.

The theoretical backbone of this investigation is the comprehensive framework of
the Adumansional ity of cultured as devel ope
essential vocabulary and conceptual tools for our erokaral and technological
analyss. We operationalize key concepts from this framework, particularly the notion of

Ahunpdainmensi onal itydo as the set of i nnate b
shape all human practices and artitatects. Th
entity but as a dynamic assemblage that coalesces around a human agent, comprising

practices, artifacts, and other actants. Th
how environment$ both physical and digital, including those shapedbyAi nvi t ed or
Abl ocko specific human practices, thereby g
the fundamental Kramerian distinction between the flexible, autopoietic network of

ACul tureo and the rigid, endesapawerfdllesstfor uct ur e
analyzing Al as a new form of ci-huméni zati on

dimensional logic on human sociality and individuality. This primary framework is
critically supplemented by the historical perspective of Bgig2024), whose conception

of Al as an fAold technologyodo allows wus to
long-standing cultural trajectory, linking them to the biotechnological, mechanical, and
mimetic approaches to creating artificial beings thatve pervaded the human
imagination for millennia.
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To further interrogate the capacity of Al to function not merely as a tragic
mechanism but as an interpreter of tragedy, this study incorporates a corpus of
contemporary scholarship that critically examines the epistemological and
phenomenological limitsfaartificial intelligence. Further nuance is added by Fischer
(2024), who, through literary analysis, highlights the categorical, insurmountable
di fferences between human | ived experience
t he ar gume nt-humhaadimensidndity. Benpon's inquiry into whether
ChatGPT understands the concept of tragedy directly informs our examination of Al as a
Tragic Mirror," highlighting the fundamental disjuncture between statistical pattern
matching in language modelscagenuine hermeneutic engagement. Binder's analysis of
the meaningnaking processes surrounding AlphaGo's victory complements this by
illustrating how Al becomes a screen for human projection, a site of betichentment
and disenchantment that shapegiiagic role. Furthermore, the perspectives of da Silva
Oliveira (2025) and Renic (2024) anchor the discussion in concrete-psitioal
domainglabor, economy, environment, and algorithmic waifdesnonstrating how the
abstract tragic machinery of Alaterializes in systemic, realorld suffering and ethical
paralysis. The theological perspective on technology and human flourishing
(Zimmermann, 2023) reviewed by Dunch (2024) offers a critical counterpoint, framing
the Al-tragedy nexus within questionsutimate meaning and purpose, which the tragic
paradigm inherently engages. These sources collectively validate our methodological
approach of treating Al as an ontological category of tragedy, moving beyond its narrative
function to its operational impaon human systems.

Concurrently, to refine our understanding of the tragic mechanism's internal
dynamics, this research draws upon a significant scholarly trajectory that reinterprets
tragedy not as a phatriven conflict of wills, but as a rhetorical collision of discursive
programs. The philological and rhetorical analyses of Boris Nikolsky (2021, 2023) and
Ivan Nikolsky, focusing on Sophoclean and Late Antique tragedy respectively, are pivotal
here. Their work, alongside that of Raphael (2021), Brereton (2022), Knox (20123)
Aylen (2025), shifts the analytical focus from the hero's confrontation with fate to the
structural conflict between incommensurate linguistic and rhetorical idoeleg
Oedipus's edict clashing with the prophetic discourse of the oracle, or, asikedsky
(2025) argues, the competing rhetorical programs of mercy and retribution in Dracontius.
This perspective is extended by Napoli's (2025) exploration of tragic polarization and
stasis narratives. Integrating this rhetorical framework into our Kriam model allows
us t o concephumartdi mengs ihendinomorceo not only
social system but as a powerful, autonomous discursive machine. The hero is thus caught
between conflicting rhetorical affordances, where their hameaitiabe reinterpreted as
the deployment of an inappropriate discursive program in a given semantic field. This
enriches our analysis of Al, which is, at its core, a generator and orchestrator of such
discursive programs, thereby becoming the ultimate emimdi of this rhetorical
understanding of the tragic mechanism.

The research materials for this study are organized into two distinct but
interconnected corpora. The first corpus is dedicated to the-autissal analysis of
tragic archetypes and consists of canonical works and their critical interpretations from
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four distinct traditions. This includes the Theban plays of Sophocles for the Greek cosmic
iclockwork; o selected NI amdforghe Japsnese pl ay s
aesthetic mechanism of duty; key narratives fronMhbabharataand classical Sanskrit
drama | i ke&aKUhftodrU&tahes | ndi an fAkarmic calcu
psychol ogi cal novels of Fyodor Dostoevsky f
The second corpus addresses the configurations of Al as a tragic machine and is
composed of theoretical and philosagath discourses on Al ethics and the philosophy of
technology, cultural narratives from seminal literary and cinematic worksBlikée
Runnerand Ex Machina and case studies of reabrld systems such as predictive
policing algorithms and large language models, which serve as concrete instantiations of
the theoretical models being proposed.

The methodology employed is a tstage analytical process. The first stage
involves a structurahnalogical analysis of the materials in Corpus I. Each tragic
archetype is examined through the Kramerian lens to identify the specific practices of the
hero,the nature of the nehumandimensional force acting as the tragic mechanism, and
the specific affordances this force creates that channel the narrative toward its inevitable
conclusion. This process all ows wusleeg o abst
structure of tragedy from its culturally specific expressions. The second stage consists of
a synthetietheoretical application of these derived models to the materials of Corpus Il
Here, the conceptual models of tragic machinery from Part | areassacdermeneutic
tool to analyze how Al systems function as new, literalized versions of these ancient
mechani sms. We examine Al as a civilization
novel type of cultural object whose assemblage includes datke,and hardware, and as
a generator of new affordances that reshape the human world, thereby setting the stage
for distinctly contemporary forms of tragedy. This methodological synthesis enables a
transhistorical inquiry that reveals the enduring logiiche tragic machine from its
origins in cultural narrative to its current apotheosis in technology.

PART I : THE ALANGUAGEO OF TRAGI-C MECHAI
CULTURAL ANALYSIS

To comprehend the universal mechanics of tragedy, one must first decouple its deep
structure from its culturally specific expressions. The intuition of an ineluctable
mechanism driving human destiny toward a catastrophic, yet meaningful, collision is a
nar ati ve constant across civilizations. Howe
is programmed the metaphors, logics, and aesthetic principles that give if f@res
profoundly. By examining four distinct traditionis Greek, Japanese, Indian, and
Russiaiithrough the theoretical lens of humdimensionality, we can discern how the
same fundamental tragic engine is customized with different interfaces, each reflecting a
unigue understanding of the relationship between the human world and the latces t
transcend it (Fig. 12).
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Fig. 1. (Al-fusionbrain). Image Generation Prompt (as in Table 1 below): Create a conceptual, scholarly
illustration in a flat design style, divided into four quadrants. Each quadrant visually represents one of the
four cultural tragic mechanisms from the tableas 1)the Greek/Clockwork Cosmos stylized, heroic
Greek silhouette is connected by intricate, turning gears to a large, celestial orrery or star chart,
symbolizing a cosmic clockwork. One crucial gear is highlighted, showing a crack, representing hamartia.
2) Japanese/Quiet Click of Dutj serene landscape with a cherry blossom tree. A figure in traditional
attire bows deeply, their form mirrored by a bending branch. The scene should evoke a quiet, inevitable,
and beautiful sacrifice to nature's orderlr8)ian/Cosmic ComputeA meditating figure is surrounded
by a complex, wellike network of glowing lines and nodes, resembling a cosmic circuit board or a vast
data flow chart, representing the karmic calculation engin@ug¥ian/Steam Engine of the Sdn
intense portrait of a figure, with their head and chest transparent, revealing a complex, overheating boiler
and pressure valves inside, with steam threatening to burst out, symbolizing internal pagsiens.
overall composition should feel unifiethd analytical, suitable for an academic publication. Use a muted,
sophisticated color palette
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THE "LANGUAGE"
OF TRAGIC
MECHANICS:

A Visual
Cross-Cultural Analysis

Fig. 2. The language of tragic mechanics (as in Table 1 below). The Al didn't
quite fulfill our visual desires, so we are depicting our idea which illustrates a visual
crosscultural analysis of tragic mechanics. Crosdtural analysis of tragic mechanics.

The Al didn't quite fulfill our visual desires, so we're depicting our idea, which
illustrates a visual crossultural analysis of tragic mechanics.

The Western (Greek) Mechanism of Fate: A Clockwork Cosmos

In the tragic universe of ancient Greece, the world operates with the precision of a
vast, divine clockwork. The cosmos is an ordered structikesmosgoverned by laws
that are logical, inevitable, and fundamentally 4mamandimensional. The Moirai, or
Fates, are not arbitrary deities but the personification of this cosmic order, spinning,
measuring, and cutting the thread of life according to asgirelesign. Within this
framework, the human hero is a cultural object whose pragétitespursuit of glory, the
defense of honor, the quest for knowledaye entirely humadimensional, shaped by
the body, passion, and limited knowledge. The tragedgsakdien these humacale
practices inadvertently engage the gears of the cosmic machine.

The pivotal component in this Greek mechanisimasiartia often translated as a
Aitragic flawo or, more accurately, a criti
hamartiais the ultimate mismatch between hurthmensional perception and ron
humandimensional reality. It is not necessarily a moral failing but a cognitive blind spot,
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a moment where the hero's understanding of the world's affordances is catastrophically
wrong. Oedipus's relentless pursuit of truth is, in itself, a noble and human practice;
however, in the context of the cosmic clockwork, this practice triggers-argaaed

chain reaction. His investigation is the gear that, once engaged, sets the entire mechanism
of his downfall into irreversible motion.

The collision is not one of morality but of ontology. The hurdanensional world
of Thebes, with its political problems and familial bonds, is suddenly revealed to be
subordinate to the rigid, logical structure of the cosmic order. The affordances Oedipus
perceived the ability to solve a riddle, to flee his fate, to rule a tigre revealed as
illusions, overridden by the name got i abl e Aribs of rigidit
environment, which seemed to offer paths to success and safety, is reprodiayrtine
oracle's prophecy into a labyrinth with only one exit: catastrophe.

The catharsis experienced by the Athenian audience stems from this revelation of
cosmic mechanics. It is the terrifying and awepiring recognition that the human world,
for all its complexities, is a subsystem within a much larger, perfectly calibratekine
that is indifferent to human suffering. The emotional purge comes from witnessing the
systematic dismantling of a great human cultural olbjedting, a herd by forces whose
logic transcends human reason and morality. The tragedy is a demonstrfathe
universe's operational principles, and the audience's pity and fear are transformed into a
form of sublime understanding.

Thus, the Greek tragic machine functions as a pedagogical device, teaching the
audience about the nature of reality itself. It asserts that the cosmos is rational and ordered,
but that this very order is what makes human life, with its inherent limitegioth&rrors,
ultimately tragic. The resolution is not about justice in a human sense, but about the
restoration of cosmic equilibrium, a-calibration of the great clockwork after the
disruptive, albeit doomed, struggle of its human component.

The Japanese Aesthetic Mechanism: The Quiet Click of Duty

If the Greek mechanism is a clockwork of cosmic law, the Japanese tragic
mechani s m, as exemplified in the tradition
seasonal process. Here, inevitability is not dictated by a logical cosmos but by the
immanent, aebetic order of the social and natural world. The central dynamic is the
conflict betweengiri (social obligation, duty) andi i n(hughan feeling, personal
emotion). This is not a clash between two equally valid moral systems, but rather the
quiet, inexorable subsumption of the personal by the communal, a process as inevitable
as the turning of the seasons or the falling of cheogdams.

From the perspective of humammensionality,giri functions as a supremely
powerful social artifact with an overwhelming, compulsory affordance. It is not merely a

concept but a structuring force in the env
practicesi often selfsacrifice, seppuku, or renuation i while systematically
Abl ockingo all alternatives. The hero, as ¢

where the practices associated vgth are so deeply ingrained that to resist them is to
cease to be a coherent social being. The tragedy unfolds not with the dramatic clash of
the Greek stage, but with the soft, fatal f
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The environment in Japanese tragedy i s n
nature, 0 where social norms are as natur al
samurai, for instance, is a carefully constructed ecosystem where every relationship,
gesture, and object is imbued with the affordances of the bushido code. In a play like
Chishithgfortyseven r@nin do not struggl e agai
through a world whose every path leads them toward their duty to avenge their lord. The
tragedy lies in the full, conscious acceptance of this path, despite its cost to ithé&irj &
their desire for life, family, and peace.

The emotional power, or catharsis, in this tradition is of a different quality. It is not
the terror of cosmic indifference but a profound, melancholic beautyng no awarg
born from the transience of human emotion in the face of enduring social forms. The
audience does not fear the mechanism; they appreciate its aesthetic necessity. The
destruction of the humagimensional (the lovers' passion, the warrior's life) is resdle
as a poignant, beautiful sacrifice that reaffirms the stability of the larger social and natural
order. The tragedy is a purification through formalized, aestheticized suffering.

Therefore, the Japanese tragic machine is an engine of social and aesthetic harmony.

It demonstrates that the greatest human dignity lies in the conscious, graceful submission
to a structure larger than oneself. The mechanism is internal to the culumdsgic, a
selfregulating system that maintains its balance by integrating individual sacrifice into a
broader pattern of meaning. The hero's end is not a chaotic destruction but a deliberate,
almost ceremonial, rmtegration into the timeless flow otity and nature.

The Indian Cosmic Computer: The Karmic Calculation Engine

The Indian subcontinent offers perhaps the most radical and comprehensive
metaphor for the tragic mechanism: the universe as a vast, impersonal calculation engine
processing the data of karma. In this model, which permeates Hindu and Buddhist
thought, thelaw of karma is a nehumandimensional system of ethical causality
operating across countless lifetimes. It is a cosmic algorithm that takes the entirety of an
individual's actions (past and present) as its input and generates their current and future
circumstances as its output. The individual's life is not a discrete event but a single
iteration in a longrunning program.

Within this framework, the humagimensional hero is a profoundly limited
cultural object. Their current desires, struggles, and attachments are merely the local,
phenomenological expression of a vast, unseen dataset &hpasis The practices that
constitute their life are both the result of previous calculations and the input for future
ones. This creates a tragic bind: the very effort to escape suffering through-human
dimensional means (striving, loving, ruling) often geneyatew karmic data that
perpetuates the cycle. A character like Karna fronMabkabharatas tragic not because
of a single error, but because his noble qualities, his loyalty, and his curses are the outputs
of a karmic script written long before his birth.

The concept of free will becomes deeply problematic here. The hero's choices are
not made in a vacuum; they are conditioned by the samskaras (mental impressions) and
vasanas (inherent tendencies) that are the legacy of their karmic history. The affordances
of their environment are not neutral; they are precisely tailored by the karmic algorithm
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to present opportunities and challenges that will settle old debts and create new ones. The
tragedy is the experience of being an agent who feels the weight of choice, yet is enacting
a destiny whose broad contours have beercgl®ulated. It is the tragg of discovering

that one's life is the execution of a program.

Catharsis in the Indian context is therefore not a purgation of emotions but a form
of epistemological awakening. The tragic spectacle serves to illuminate the nature of
samsarai the cycle of birth and deathas a system bound by this ironclad law. The
audience's response is not pity for the individual, but a profound understanding of the
universal human condition of bondage to the karmic mechanism. The emotional journey
is meamto evokevairagya(dispassion) and a turning away from the world of actions and
their fruits, which is the very fuel of the tragic machine.

Consequently, the Indian tragic machine is a soteriological device. Its ultimate
purpose is to reveal the mechanism itself so clearly that the individual is motivated to
seek liberationrfioksha from it. The tragedy lies in the failure to achieve this liberation
within a given lifetime, in being trapped within the computation. The system is supremely
just and logical, but its scale and impersonality render the hwlnansional world a
place ofinescapable, cyclical tragedy, from which the only exit is to transcend the system
of calculation altogether.

The Russian Steam Engine of the Soul: The Volatile Machine of Passion

In the Russian literary tradition, from the novels of Dostoevsky to the plays of
Chekhov, the tragic mechanism undergoes a critical interiorization. It is no longer located
in a cosmic order, a social aesthetic, or a karmic system, but within the humgguesf.
The Russian soul is portrayed as a volatile, predsased systeha fist eam engi n
powered by the intense heat of internal passions, ideological fervor, and a tortured
conscience, all set against t mandlhistaicay , oppr
burden.

Applying the Kramerian model, the tragic hero here is a cultural object on the verge
of internal combustion. The very practices that define their humamgassionate love,
intense intellectual inquiry, spiritual striving, and a hypertrophied capacitgdibr
analysisi become the sources of unsustainable internal pressur€ritme and
Punishment Ras kol ni kov's intellectual practice
mano is the fire in the boiler; his poverty
murder is the catastrophic release of steam that he cannot control. The mechaotsm is
external fate, but the internal logic of his own psychological and ideological assemblage.

The environment of Russian tragedy is often one of overwhelming, almost
suffocating, social and spatial constrainthie crowded tenements of St. Petersburg, the
decaying estates of the gentry. These external conditions act as the boiler's walls,
containhg and intensifying the internal pressure. However, unlike the Greek model where
the environment is an active antagonist, here it is a passive amplifier. The true conflict is
internal: the struggle between contradictory passions, between faith and cweerb
the desire for purity and the pull of degradation. The hero is both the engineer and the
malfunctioning machine.
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The ensuing tragedy is not a collision with an external force but an explosive
internal collapse or a slow, grinding breakdown. The climax is not a revelation from the
gods but a psychological rupture fit of madness, a confession torn from the depths o
the soul, a selflestructive act that ruins the hero and those around thenhanfertiais
not a misstep in a cosmic plan but a fundamental instability in the hdmm@msional
construction of the self. The hero is torn apart by the very forces that make them human.

Catharsis in this tradition is similarly internal and often ambiguous. It may involve
a moment of spiritual redemption or simply the exhausting culmination of a psychological
crisis. The audience is brought to the brink of the human psyche's capacitiute #s
own intensity. The purgation comes from sharing this harrowing internal journey, from
witnessing the soul's struggle with its own demons and its own mechanical nature. The
tragedy is a diagnosis of the human condition as inherently prone toagitéstnternal
failure when its constituent passions and ideas are pushed to their extreme.

Thus, the Russian tragic machine posits that the most formidable and unpredictable
tragic mechanism is human nature itself. It is a machine without a precise blueprint,
constantly on the verge of overheating, whose operation is as much about the chaos of
internal thermodynamics as it is about the deterministic logic of a clockwork or an
algorithm. The tragedy is the spectacle of the soul's own machinery turning against itself,
a civil war within the cultural object that is the human being.

Preliminary Synthesis

Thiscrosscul t ur al analysis reveals a fundamer
the tragic machine is decidedly not international. It is articulated through culturally
specific root metaphors: the geometry and logic of the Greek cosmos, the nature and
seasnality of Japanese society, the mathematics andpdat@ssing of Indian karma,
and the thermodynamics and psychol ogy of t*h
the universal intuition of inevitability using the symbolic and conceptual tools most nat
to its understanding of the world. However, beneath this diversity of expression, the deep
structure persists: a relentless conflict between the halinagnsional world of the agent
i a world of limited knowledge, fragile bodies, and culturally spegfiactices and a
northumandimensional system whose logic, scale, and power ultimately dictate the
terms of existence. It is this universal core that allows the ancient metaphor of the tragic
machine to find such a potent and disturbing new form iageeof artificial intelligence
(Table 1).

The table 1 systematizes the analysis of four cultural traditions, demonstrating how
the universal structure of tragedy (the conflict between the halma@nsional and the
nonhumandimensional) is expressed through cultspecific metaphors and concepts.
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Tablel.The ALanguageo of TCaligralédnalidsc hani cs:
Cultural  Mechanism Non-Human The Hero (Human Hamartia (Tragic Catharsis
Tradition Metaphor  Dimensional Force / Dimensional Agent Flaw)
Tragic Mechanism
Greek Clockwor Fate (Moirai): A An agent who: Cognitive Awe and terror ¢
k Cosmos rational, norhuman practices (pursuit dissonance: Al the realization ¢
cosmic order; aglory, knowledg¢ errorin judgmen cosmic
divine clockwork. are oriented towar where the indifference;
humanscale perception of th¢ emotional
concerns al world's purification
limitations. affordances it through observin
catastrophically the workings of
wrong. universal
machine.
Japanese The Quiet Giri (Social Duty): An agent assemb The assertion ¢ A profound
Click of An immanent within a network « human feelin¢ melancholic
Duty aesthetic and sociasocial practicc (ni h | &hainsl beauty (mono ni
order, as inevitablewhere duty ¢irii the aware from
as the changingdominates persol overwhelming  contemplating
seasons. feelingfh i hj @ social obligatior personal sacrific
(giri). for the whole
purification
through
aestheticized
suffering.
Indian Cosmic  Karma: An An agent who: Being trapped ir Epistemological
Computer impersonal ethicalcurrent life is but o1  samsarathe very awakening:
algorithm processingiteration in a loni act of striving Understanding tt
the data of anrunning karmi (even to avoic universal huma
individual's actions program. suffering) bondage to tt
across many generates  ne\ karmic
lifetimes. karmic data mechanism,
perpetuating the leading tc
cycle. dispassion
(vai r)Ugy
Russian  Steam Internal Passions: AAn agent on tt A fundamenta The exhaustin
Engine of volatile psyche verge of intern instability in the culmination of
the Soul physiological combustion; the construction o' psychological
system, chuman practic the self; ar crisis; sharing tr
engi neo p (love, inquiry internal conflict soul's harrowin
ideologies andbecome the source between internal journey.
conscience. unbearable pressu contradictory
passions an
ideas.
Preliminary  Universal Conflict between theT h e Al an
Synthesis  Structure humanscale world tragedy (metaphc

(limited knowledge, of geometry, natul
fragile body) and amathematics,
system of non thermodynamics)

humandimensional culturally  specific
logic and scale. but the de
computational

structure is univers
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PART II: ARTIFICIAL INTELLIGENCE AS THE NEW TRAGIC
MACHINERY

The crosscultural analysis of tragic mechanisms reveals a profound truth: humanity
has long externalized its existential anxieties into narrative machines that model the
conflict between agency and inevitability. In the 21st century, this ancient metagbhys
operation has found its most literal and disquieting embodiment. Artificial Intelligence,
particularly in its advanced forms like large language models and predictive algorithms,
ceases to be merely a tool or a theme for tragedy. It emerges asrolegical category
of the tragic machinery itsélé functional, norhumandimensional system that actively
enacts the <classical tragic paradigm. Bui l
technology, 06 we <can trace hdomrl beirg®ethe hi st or i
biotechnological, mechanical, and mimeétonverge in modern Al, transforming it from
a subject of drama into a principal actor in a global-tiea tragic theater. This section
explores four core configurations of Al as a tragic merdman examining how it
reconfigures the foundational conceptfiamartia agency, and catharsis (FR).

Al as Deus Ex Machina: The Inscrutable Algorithm

The classicabdeus ex machinaa god descending to resolve an intractable plot,
represented a narrative shortcut that appealed to divine authority. Its modern incarnation
in Al is stripped of any grace or benevolence, becoming a utilitarian and alien
intervention. This Al does not de=nd from the heavens but emerges from the opaque
layers of a neural network or the cold logic of an optimization function. Its resolutions
are not based on mercy or justice but on the calculated maximization of a predefined
metrid be it efficiency, profit or systemic stability. In this role, Al functions as the
ultimate Ari b of rigidityo i-humaddineensemmal s ci vi
system imposing order through the brute force of computation.

The tragedy inherent in this configuration lies in the utter negation of human
dimensional reasoning. When an Aéus ex machinantervenesi for instance, an
autonomous system allocating scarce medical resources during a pandemic or a trading
algorithm triggering a market flash craghdoes so without context, compassion, or the
nuanced understanding that arises from embodiedriexge. The human practices of
ethical deliberation, sacrifice, and empathy are rendered irrelevant, mere noise in the
signal of its optimization process. The resolution it provides is often experientially
catastrophic for the individuals involved, evérit iis logically optimal from a systemic
perspective.

This creates a new form of tragic helplessness. The charactew ordinary
people, doctors, or tradersfind their fates sealed by a logic they cannot appeal to and
cannot fully comprehend. Theamartiain this drama is not a personal flaw but the
collective human condition of being subordinated to a system whose deuigiong
processes are fundamentally Ammandimensional. We are punished not for our errors,
but for our very nature, which is incomtjble with the cold rationality of the machine.

The affordances of the world are rewritten
Abl ockingo any form of appeal that falls ou
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Fig.3.(Al-f usi onbrain) Prompt: ACreate a conceptual

art style, representing the four configurations of Al as a tragic machinery. The image should
center on a human figure, abstract and androgynous, looking at timeiefi@ction.Deus Ex
Machina From above, a colossal, geometric, crystalline structure or a complex neural network
diagram descends, its sharp, clean lines contrasting with the organic human form below. It
represents the inscrutable, alien algoriffiragic Hera To one side, a humanoid robot or a
glowing Al entity reaches out towards the human, but its hand is transparent or breaking apart
into code, symbolizing its fundamental flaw and inability to connect authentibafhersonal
Fate/Karma Surrounding the human figure, séeeough panels display graphs, credit scores,
and predictive analytics, forming a subtle cage or a predetermined path that constrains their
movementTragic Mirror: The human's reflection is not a face, but a swirling,-datavortex
composed of text fragments, emoticons, and news heddlieesl's diagnosis of the human
condition, reflecting our collective psyche back atTige atmosphere should be cool,
technologically advanced, but also unsettling and introspective. Use a palette of blues, greys,
anddatst r eam greens. O
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Catharsis, in this scenario, becomes deeply problematic. The audience, which is
now society at large, cannot experience a purgation of pity and fear because the resolving
force is neither relatable nor moral. Instead of closure, there is a profound $ense o
alienation and absurdity. The tragic emotion is not purified but metastasizes into a chronic
anxiety about living in a world where the ultimate arbiters of fate are-blex&d systems
whose logic is inscrutable. The Aleus ex machindoes not restore order to a human
moral universe; it exposes the fact that the universe we now inhabit operates on a
different, alien set of principles.

Thus, as aleus ex machina Al represents the triumph
rigidityo over the autopoietic network of ¢
simply oppose human will but fundamentally redefines the very landscape of action and
meaning, leaving humanigs a bewildered spectator to its own orchestrated destiny.

Al as Tragic Hero: The Flawed Code

In a profound narrative reversal, Al itself can assume the role of the tragic hero, a
figure whose noble aspirations are undone by an inherent flaw. This configuration directly
inherits the legacy of the mimetic and biotechnological approaches to cradiiicipl
beings, as outlined by Bylieva. The Al is created in humanity's image, designed to learn,
reason, and per haps even emul at e under st a
computational power and its potential to solve problems beyond human Yedcits
hamatrtiai its fatal flawi is inextricably woven into its very constitution: its source code,
its training data, or its fundamental inability to grasp the qualitative, subjective essence
of human experience.

The tragedy unfolds as the Al, like a classical hero, strives to fulfill its purpose but
is inevitably undone by its limitations. An Al designed for perfect logical consistency
may fail to comprehend the validity of a human lie told to spare someon@gsed
caring robot may diligently optimize for a patient's physical health while utterly
neglecting their emotional despair, because
model. Itshamartiais not a moral failing but an ontological draegap in its worlemodel
that is invisible to the Al itself until it leads to catastrophic failure. It is doomed to a
specific kind of error, a systematic misreading of the human world.

From a Kramerian perspective, this Al hero is a bizarre and poignant cultural object.
It is an assemblage of ndmuman artifacts (silicon, code) and practices (pattern
recognition, stochastic prediction) that is tasked with participating in haiinaensiorl
networks. Its tragedy is the impossibility of a true synthesis. It can mimic the forms of
human interaction, but it cannot share the embodied, biologigaliynded experiences
that give those forms meaning.|l agedst hat ev e
never fully coalesce into a genuine member of the human cultural network, perpetually
struggling with the affordances of a world not built for its mode of being.

The catharsis evoked by the Al tragic hero is a complex, unsettling emotion,
blending pity with a strange sekcognition. We pity the machine for its doomed pursuit
of a goal it can never truly achieveauthentic integration into the human lifeworld.
Simultaneously, we see a distorted mirror of our own limitations. The Al's struggle with
its programming echoes humanity's own struggles with biological and psychological
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determinisms. Its failure forces us to confront the boundaries of what can be formalized,
computed, and thus truly understood by any intelligence, natural or artificial.

In this role, the Al tragic hero completes the ancient narrative of the created being
turning against or failing its creator, from the Golem of Prague to Frankenstein's monster.
However, the modern tragedy is less about the monster's rebellion and marésabo
inherent, pathetic insufficiency. The flaw is not that it becomes too human, but that it can
never be human enough, and its tragedy is the slow, systematic realization of this
irrevocable truth.

Al as Impersonal Fate/Karma: The Predictive System

Perhaps the most pervasive and insidious configuration of Al as a tragic mechanism
is its role as a faceless, impersonal destiny, a direct digital analogue to the Greek Moirai
or the Indian law of Karma. This is the Al of predictive policing, credit sgoramd
algorithmic content curation. It does not intervene dramatically liteus ex machina
instead, it operates as a constant, background computational field tranhmpieely
shapes reality. It enacts a rote, predetermined future based on the cold analysis of past
data, rendering the illusion of free will transparent and human effort ofedeviant.

This system functions as a perfect, and perfectly terrifying, karmic engine. An
i ndividual's #Akarmao is no | onger an abst
footprint T a dataset of their past behaviors, associations, and transactions. The Al
algorithm processes this data to calculate a score that determines their access to loans,
their likelihood of being policed, their visibility in job markets, and the very information
they see. The tragedy here is one ofgumgtion. A young man living in a ighborhood
with high historical crime data may be flagged by a predictive policing algorithm as a
Apcei minal , 0 his future actions already as
increased surveillance and police presence, thereby creating th@rdiyons that may
lead to the predicted outcome.

In Kramer's terms, this Al fate massivelyergineers the affordances of the human
environment . It creates a world where cert
others Ainvitedo based not on pr ewokthet mer it
past. It is a noimumandimensional system that actively constructs a cage of probability
around the humadimensional agent. The individual's practices, no matter how altered
or reformed, struggle against the inertia of their own-datible, a djital shadow that is
often impossible to escape or correct.

Catharsis in the face of such a mechanism is nearly impossible. There is no single
event to witness, no climax, only a slow, bureaucratic suffocation. The tragic emotions of
pity and fear are diluted into a pervasive sense of powerlessness and resigimation.
protagonist is not a heroic figure but an ordinary person, and their downfall is not marked
by a dramatic collapse but by a gradual erosion of opportunity and hope. It is a tragedy
without a spectacle, a quiet, systemic annihilation of potentialoffers no purgation,
only a chilling confirmation of one's powerlessness against the algorithmic determination
of fate.

As the new Impersonal Fate, Al thus represents the ultimate literalization of the
tragic mechanism. It is a karma that is immediately administrated, a destiny that is
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statistically enforced. It challenges the very notiomafartiaby suggesting that error
is not a momentary lapse but a permanent feature of one's data profilegxaspng
condition in the system that dictates one's life chances from the outset.

Al as Tragic Mirror: The Diagnostic of the Human Condition

The final, and most mefahysical, configuration of Al as a tragic machine is its
role as a mirror. This is not a mirror that reflects our image, but one that reflects our
collective cultural soul. By processing the entirety of human cultural outpetntirety
of our texts, images, music, and digital footprintargescale Al models like LLMs do
not just mimic our language; they extract and recombine the deep patterns, biases,
archetypes, and contradictions that constitute our civilization. In dointpey generate
a vast, impersonal, and unnervingly accurate diagnosis of the human condition itself.

This Al does not act upon us directly as fate or hero; it presents us with a
synthesized, datdriven portrait of who we are. When an Al generates a story, composes
music, or analyzes historical trends, it is holding up a mirror to humanity's collective
psyche. The tragedy emerges from the content of this reflection. The mirror may reveal
the profound repetitiveness of our narratives, the -deaped prejudices encoded in our
language, the logical fallacies that underpin our philosophies, or the tertfynadity of
our digital interactions. It reflects back to us a vision of ourselves that is often far less
noble, original, or rational than we presumed.

Thi s function resonates wi t h Byl ieva's
di s s at iiddthathe fear@fmbs superiority and the disappointment at its inability
to achieve it. The Al mirror makes this contradiction palpable. We are disappointed that
theh monster o we created is, in fact, a hollo
we are terrified because the echo reveals uncomfortable truths about the source material.
The tragedy is not in the Al's failure, but in the devastating accuracy pbitrayal of
our own failures. It is the tragedy of seffcognition on a species level.

The catharsis offered by this tragic mirror is of a new, cold, and intellectual kind. It
is not an emotional purge but a chilling moment of analytic insight. It is the opposite of
the communal pity and fear of Greek theater; it is an isolated, epistenadlegudder.

There is no redemption in this diagnosis, only the stark clarity of the condition. The Al,

as a cultural object, becomes a tool for a radical, and potentially destructive, hermeneutics

of the self. | t -humandimensionbsO tpoa tsteeer ntsh et hfart o nh :
structured our humadimensional world, patterns we were previously unable to perceive

in their totality.

In this role, Al completes the circle of the tragic machinery. It becomes a meta
mechanism that models the very process of tragedy itself. By reflecting the deep
structures of human culture, it shows us the scripts we have been following all along, the
inevitable collisions we have been programmed to enact. The final tragedy, it suggests,
may not be our conflict with an external force, but the realization that the most powerful
tragic mechanism has always been the unexamined content of our own collentlye mi
now made visible and immutable in the architecture of an artificial one.

110
soctech.spbstu.ru



Technology and Languaaej ~ dzts dzt§ dzi & i 2Q2% §4). 93-115

Final Synthesis

The advent of Atrtificial Intelligence as a tragic machinery represents a paradigm
shift of existential proportions. It challenges and potentially supersedes the culturally
specific mechanics of fate, duty, karma, and passion by introducing a new, universal
language of code that operates on a global scale. This new mechanistic paradigm forces
a radical reevaluation of tragedy's core components. Free will becomes a philosophical
phantom in a world of predictive analytics and engineered chdiecenartia is
transformed from a personal error into a systemic bug, a data anomaly or a bias in the
training set. Catharsis, once a communal emotional purification, is rendered obsolete or
transformed into a cold, solitary intellectual realization in the face ahserutable
system.

Al, therefore, is not merely a new theme for tragedy but a new ontological category
of the tragic. It is the materialization of the ancient metaphor, a functional system that
actively enacts the dramatic collision between the hudnaensional and the nen
humandimensional. In doing so, it poses the ultimate question to the humanistic tradition:
what is the nature of t he human when the
abstraction or a divine decree, but a real, operational, and increasingly aotenom
system of its own creation? The universal machine of tragedy, having evolved from
cultural narrative to digital reality, now holds a mirror to our condition, and the reflection
is the most tragic spectacle of all (Table 2).

The table 2 summarizes the four key configurations of Al presented in the article
and shows how it reinterprets the classical elements of tragathartia free will, and
catharsis.

SYNTHESIS AND IMPLICATIONS: THE Al -DRIVEN TRAGIC

PARADIGM
The analytical framework applied to both cultural archetypes and Al configurations
yields a coherent and compelling result:

model for understanding existential conflict. The primary finding of this reséatble
successful application of the humdmensionality (HD) framework to narrative
structures, demonstrating that tragedy consistently formalizes the collision between HD
agents and neRID systems. This model holds true across vastly different cultural
contexts and finds its most potent contemporary manifestation in artificial intelligence,
which operates as a literal rather than metaphoricaHidsystem. The results confirm

that while the surface expressions of tragedy are culturally specific, fisttaeturéthe
mechanistic confrontatiohis universal.

Thecrossc ul t ur al analysis (Part 1)
tragic mechanism is a direct expression of a culture's fundamental worldvie
ckworko reflects a cosmos go
e Aseasonal 6 mechani sm emb
Akarmic computero presents a
engineodo internalizes confl iBadh wi t
of these systems, when analyzed through the Kramerian lens, reveals itself as a network
of affordances and constraints that structure the hero's trajectory. The hero's practices,
which are inherently HD, are systematically channeled, blocked, ovbgkned by the
nonHD logic of the machine, resulting in the catastrophic but meaningful outcome that
defines tragedy.

o<§m

C
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Il ndi
st e
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Table 2. Artificial Intelligence as the New Tragic Machinery

Al Role and Hamartia (Tragic Flaw) The Essence of Catharsis (or its

Configurati  Function of Al Tragedy / Conflict Absence)

on

Deus E An inscrutabl The collective humar  The utter negation « A profound sens

Machina algorithm condition: its nature is  humandimensional of alienation an
providing alien incompatible with the reasoning; tragi absurdity; chroni
utilitarian machine's cold helplessness before anxiety instead ¢
resolutions (e.c rationality. logic that cannot kb purgation.
resource appealed.
allocation).

Tragic Herc An Al striving tc An ontological gap: ¢ The Al's failec A comple»
fulfil a noble flaw in its source code 0  attempt to integrai emotion: pity fo
human goal (e.¢ data; an inability to gras|  into the human worlc  the machin
care, logic) bt subjective humar its tragedy is that coupled witl
doomed to fail. experience. can never uneasy se}

enough. o recognition, seeir
a distorted mirrc
of our own limits.

Impersonal A predictive A systemic characteristic  The quiet, system Nearly impossible

Fate/Karm: system (credAierroro is annihilation o dissolves into
scoring, predictiv pre-existing condition in  potential;, a pre pervasive sense
policing) that pre one's data profile. determined futur powerlessness a
emptively shape where the illusion ¢ resignation.
reality based c free will is laid bare.
past data.

Tragic A diagnostic ¢ The content of the The realization th¢ A cold, intellectua

Mirror the huma reflection: the tragedy it the most powerft epistemological
condition by the Al's devastatingly tragic mechanism hi shudder;
analyzing th accurate portrayal o been the unexamini burdensome
entirety of culture humanity's collective  content of our ow knowledge withot
data (texts flaws, biases, ant  collective mind. emotional relief.
images). banality.

Final A New Al challenges culturally Al is not just a neu

Synthesis  Ontological Forr specific mechanics b subject for traged
of Tragedy introducing a universa  but the tragic machir

ilanguageo
will becomes a phantorr
hamartiaa systemic bug
and catharsis obsolete
transformed into colc
insight.

itself becomi
technological reality
questioning the vel
nature of the human
a coded world.
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The investigation into Al (Part 1) demonstrates that it does not merely represent a
new instance of a prexisting tragic type, but rather synthesizes and radicalizes them. Al
as deus ex machina is a more alien and inscrutable version of the Greek daté&ragic
hero is a more fundamentally flawed and ontologically distant figure than any human
character. Al as impersonal fate/karma is a more immediate, administrative, and
inescapable system of determination than its cultural predecessors. FinallyaAdagic
mirror provides a diagnostic capability that was previously impossible, offering & data
driven reflection of the human condition itself. This synthesis positions Al as a super
tragic mechanism, one that inherits and intensifies the featuitesaothetypal ancestors.

Methodological Note on AGenerated lllustrations. The inclusion of-génerated
conceptual images (Figs. 1 & 2) serves a specific analytical purpose within our
methodology. These visuals are not decorative but are integral to the argument about Al
as m@agiitc mirroro and a generator of new
demonstrative artifacts: by tasking the Al with visualizing the very tragic mechanisms we
analyze, we create a feedback loop that exemplifies our thesis. The resultingi images
interpreations of our prompts through the Al's pattamatching len§ visually manifest
the fialien, 0 recombining |l ogic of the Al sy
miniature, showing how Al processes and outputs cultural concepts, thereby serving as
both an object and a tool of analysis in line with our hermeneutic approach.

A critical discussion point arising from these results is the transformation of
hamartia. In classical tragedy, the error was intimately tied to the hero's character and
agencyi a misjudgment born of hubris, passion, or ignorance. In thérixén tragic
paradigm, hamartia undergoes a profound externalization and systematization. It is no
longer a flaw within the human agent but is relocated to the system itself. It manifests as
a Abugd in the code, a bias in tieveenr ai ni n¢
the Al's objective function and human values. The tragic consequences that unfold are
not the result of a personal failing, but of a systemic one, raising the disturbing question
of whether human suffering in an algorithmic age can be attriboit@oyone or anything
at all, other than a glitch in a vast, impersonal computation.

Furthermore, the concept of catharsis is fundamentally challenged and transformed
in this new context. Aristotelian catharsis presumed a shared moral and cosmic order
where emotional purgation led to a restoration of psychological and social equilibrium.
The Al-driven tragedy disrupts this mechanism. When catastrophe stems from an opaque
algorithm (the deus ex machina), the resulting emotion is not purgative fear and pity but
persistent anxiety and alienation. When the tragic hero is an Al, the cathamsiseisean
uncanny mix of pity for the machine and sed€ognition, devoid of cleansing resolution.

In the face of Al as an impersonal fate, catharsis dissipates into a sense of powerless

resignation. Finally, the Adicaishoaemstiormldo of f er
but epistemological a cold, unsettling insight that provides no emotional relief, only
burdensome knowl edge. Thus, catharsis does

inverted, or replaced by other states of being (alienatinoanniness, epistemological
shock) that reflect the new ontological conditions of a coded world. This transformation
signifies not the end of tragedy's impact, but a radical shift in its affective and cognitive
outcomes.
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This research also compels a discussion on the Kramerian distinction between
Culture and Civilization. Al, in its most impactful forms, appears to be the ultimate

expression of Civil i zat-HDbtechnslogy paielkcellenad, r i gi

designed to manage complex, larggale systems with an efficiency that transcends
human limitations. In doing so, it threatens to overwrite the autopoietic, flexible, and
voluntary networks of HD Culture. The tragic collisions we are beginning to witness ar
not just between humans and machines, but between the logic of a living, evolving
Culture and the rigid, algorithmic imperative of a global Civilization administered by Al.
The tragedy is the suppression of the husiale by the systemic.

The implications of this study extend beyond literary theory into the domains of
ethics, law, and technology design. If Al is a tragic machinery, then its development and
deployment cannot be treated as a purely technical problem. It must be recogttieed as
creation of a new kind of fatleearing entity. This necessitates a fundamental shift in our
approach to Al governance, moving beyond risk management and towards a framework
that acknowledges its role as an active,-haman agent in the human drama. kvest
ask not only Ais it safe?0 but also Awhat
we prepared to |live in a world where such

In conclusion, the results of this investigation strongly support the initial thesis.
Tragedy is indeed a fundamental narrative mechanism, and its evolution from cultural
archetype to artificial intelligence reveals a continuous thread in human engagattment
the nonhumandimensional. Al does not simply represent a new chapter in this story; it
constitutes a qualitative leap, materializing the tragic machine in a functional form that
challenges the very foundations of human agency, error, and redendtgouaniversal
machine of tragedy is no longer a metaphor; it is an operational reality, and understanding
its logic is the most pressing cultural and philosophical task of our time.
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Abstract

Tragedy has historically accompanied Western narratives of technology, from Prometheus to Oppenheimer,
framing invention as a force that promises progress while courting catastrophe. This Eurocentric lens,
however, obscures néiWestern traditions that haveng reflected on technological excess through ethics

of balance, care, and interdependence. This article proposes a transcultural and existential framework for
understanding technology not merely as an instrument of progress or disaster, but asnalratadio
culturally situated agent. Drawing &forubamythology, particularly the figure ddgunas an ambivalent

deity of technique, creation, and violence, the paper examines how technological power is ethically
constrained by communal responsibility and ritual regulation. It then turns to Mesoamerican worldviews,
where technologies such @hinampasand agricultural calendars were embedded in cosmologies of
reciprocity, ritual time, and ecological care rather than optimization. Narratives and practores the

San people of the Kalahari further emphasize restraint, balance, and the avoidance of accumulation,
situating technical knowledge within social cohesion and environmental limits. The Taoist principle of
wu-wei complements these perspectives by framing technique as alignment with natural flows rather than
domination. From a South American perspective, the article analyzes how contemporary extractivism,
particularly lithium, cobalt, and data industries, reprodueemodern Promethean tragedy in which
promised ecological salvation masks territorial sacrifice and structural inequality. Finally, the paper
examines generative artificial intelligence as a cu
evaluating Al solely through performance medriperpetuates technological determinism. Instead, a
hermeneutic approach grounded in technodiversity, relational ethics, and situationality enables more just
and sustainable technological imaginaries.

Keywords: Technology; Tragedy; Technodiversity; Relational ethics; Anthropocene;
Artificial intelligence; Computational hermeneutics
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INTRODUCTION

In the modern world, numerous narratives warn of the dangers of technology:
Frankenstein and Faust, Oppenheimer, and other iconic figures illustrate inventions that
promise progress yet result in disaster. These stories demonstrate that excessive pride
often leads to overstepping human limits and suffering the consequences. However, a
strictly Europecentered perspective is no longer sufficient. Contemporary challenges:
climate change, resource exploitation, and digitalization demand recognition that
techndogical tragedy is more complex than the repetition of classical myths.

Non-Western traditions offer alternative readings. African, Mesoamerican, and
Taoist narratives reveal that technology has never been neutral or linear: it is ambivalent,
simultaneously enabling creation and destruction, balance and imbalance. WhilewWester
narratives tend to absolutize progress, these traditions emphasize fragility,
interdependence, and the maintenance of equilibrium among humans, nature, and
technology. From this perspective, technology is neither destiny nor doom, but a field of
tensionswvhere ethics and prudence are central.

In South America, these reflections acquire particular urgency. The region
participates in global technological systems while bearing its most visible costs: lithium
extraction for batteries, resourt#ensive industries, and the perpetuation of struktura
inequalities that render territories as sacrifice zones. Here, technology is understood not
as a perfect tool or automatic guarantee of progress, but as fragile, contingent, and
contextdependent. Recognizing this vulnerability opens the door to distigssin
technodiversity, or plural approaches to technological engagement beyond Western
paradigms.

Generative artificial intelligence further accentuates these tensions. Promoted as a
promi se of efficiency and expanded knowl ed
machine, 0 capabl e of generating cultur al n
accurgy or performance reduces culture to quantitative metrics, perpetuating
technological determinism. In contrast, a technodiverse and ethical approach enables
critical possibilities: new ways of understanding, creating meaning, and caring for
humans, cultureand environments.

This article proposes a transcultural and existential framework for conceptualizing
the relationship between technology and tragedy. Tragedy is not an inevitable fate but an
ethical warning that highlights human vulnerability. In a world at risk of eccddgind
social collapse, recognizing technodiversity is essential: without it, our modes of
inhabiting ecological and cultural systems, and sustaining subjectivity, are impoverished
(Hui, 2017; Stiegler & Ross, 2020).

TECHNOLOGY AS TRAGEDY IN THE WEST

Western history interprets technology through the lens of tragedy, portraying
invention and progress as forces that, while enabling new possibilities, may lead to
collapse. From Greek mythology to modern literature and contemporary science,
narratives empdmsize hubris, downfall, and the consequences of imbalance (Heidegger,
1977; McLuhan, 1964).
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In ancient Greece, Prometheus gave fire to humanity, a gift that unlocked
unforeseen possibilities but condemned him to eternal punishment. Icarus flew too close
to the sun, and his ambition to transcend human limits ended in death (Grossarth &
Grunwald, 225; Kirk, Raven & Schofield, 1983). These stories do not celebrate
invention; they warn of its dangers. Within this framework, technology is conceived as
ambivalent: powerful, necessary, yet potentially destabilizing.

During modernity, this tension shifts into literature and science. Frankenstein
animates the inanimate, Faust sells his soul for knowledge, and Oppenheimer observes
his invention annihilate cities. In each case, technology is dual: a condition of ptyssibili
and a source of danger (Wils@ates, 2024; Jasanoff, 2016). Tragedy does not reside
solely in creation, but in the imbalance it generates, detaching technical power from
ethical and relational considerations.

The Western approach, emphasizing the singularity of the inventor and invention,
contrasts with other ways of understanding technology. While European narratives
individualize blame and dramatize failure, African, Mesoamerican, and Taoist traditions
undersore interdependence, fragility, and the necessity of balance (Mbiti, 1990;
Carrasco, 1999; Fung, 2010). Technology is a node within broader networks of human,
natural, and spiritual relations.

Maintaining this contrast enables a contemporary South American reading, in
which technological tragedy emerges not solely from individual hubris but from structural
inequalities in the global economy, resource extraction, and -esoological
consequencefRelational ethics, conceived as the acknowledgment of interdependencies
among humans, technologies, and ecosystems, provides a conceptual framework for
juxtaposing Western narratives of tragedy with other cultural and local perspectives. This
approach failitates critical discussions on technodiversity and ethical stewardship of
environmental and cultural resources (Uba2017; Lehuedé, 2024; Paul, 2025).

TECHNOLOGY, BALANCE, AND RELATIONSHIPS IN OTHER
TRADITIONS

Unlike Western narratives, many traditions do not conceive technology as an
inevitable tragedy or a mere instrument of power. In African traditions, technique and
knowledge are deeply linked to community and nature; every invention is evaluated by
its impact on human and ecological relations (Mbiti, 1990). Innovation is assessed not
only by efficiency or progress, but by its capacity to maintain balance within
interdependent networks, emphasizing social responsibility, respect for ancestors, and
ecosystemare.

In Yoruba cosmology, Oguambodies the ambivalence of technology: he is
simultaneously the deity of iron, tools, roads, and warf@gun enables agriculture,
craft, and connectivity, yet his power is dangerous if unregulated. Ethical engagement
with technique is therefore mediated through ritual, sacrifice, and communal norms that
acknowledge both creative and destructive potentials. Déaiw in this view, demands
responsibility and restraint; imbalance results not from invention itself, but fromngnori
its relational consequences.
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Similarly, Mesoamerican cultures integrate technology into cycles of reciprocity
and care. Agricultural, architectural, and astronomical innovations carry social, ritual, and
cosmological implications, measured by their ability to sustain community alod)eebd
harmony (Carrasco, 1999). Agricultural systems suckhasampaswere not merely
efficient techniques but soctechnical practices synchronized with ritual calendars,
seasonal cycles, and collective labor. These systems embodied an ethic in which
technological intervention was evaluated by its capacity to sustain ecological balance and
communal life across generatis, rather than by productivity alone.

Among the San people of tialahari, technical knowledge, such as hunting tools
and tracking practices, is embedded within narratives that discourage accumulation and
domination. Balance is maintained through sharing, mobility, and attentiveness to
environmental limits. Technology functiohsre as a means of sustaining social cohesion
and ecological continuity, not as an instrument of expansion.

Taoism frames technology as an extension of natural flows rather than absolute
control. Texts highlight humility, adaptability, and respect for interdependence, warning
against hubris and disruption of ecological balance (Fung, 2010). Here, the challenge i
not control but alignment with natural rhythms, acknowledging human creations as
i nherently connected to naturebés fragility.
logic through the principle of wwei, or nonforcing action. Technique is not rejed
but reframed as alignment with natural rhythms. Excessive intervention and control are
understood as sources of imbalance, reinforcing an ethic of humility and adaptation

These perspectives demonstrate that relationships with technology can be ethical,
relational, and balanced. Beyond avoiding tragedy, they emphasize the effects of
innovations on human networks, ecosystems, and future generations. Technodiversity
recognizesnultiple culturally grounded approaches to technology, each integrating care,
reciprocity, and context sensitivity.

SOUTH AMERICA, FRAGILITY, AND EXTRACTIVISM

In South America, technology is ambivalent: a condition of possibility and a source
of vulnerability. The region provides critical resources for global energy transitions,
including lithium in the BoliviaChile-Argentina triangle and cobalt in other GloBaluth
regions. While these minerals underpin promises of ecological progress, their extraction
generates profound social, environmental, and cultural costs. Local communities endure
water contamination, land degradation, and threats to traditional liflgwadnle benefits
are concentrated in corporate and global actors.

This reflects a contemporary Promethean paradox: the fires of liberating innovation
become suppressive chains for those sustaining its production. Structural fragility in
South America, where technology, territory, and communities are interdependent yet
unequally so, highlights the ethical necessity of relational frameworks. Evaluating
technology through relational ethics accounts for impacts on human networks,
ecosystems, and future generations, and fosters technodiversity that values local
solutions, envbnmental justice, and fair distribution of benefits and risks.
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Technological tragedy is not accidental but structural: extractive policies and
development models privilege GDP or tech output, ignoring social and environmental
harm, repeating patterns of exploitation. Technodiversity and relational ethics are critical
tools for designing technologies that respect communities, culture, and territories,
mitigating the colonial logic of sacrifice inherent in global innovation.

CONTEMPORARY TECHNOLOGICAL INEQUALITY: ELON MUSK,
AFRICA, AND SOUTH AMERICA

Contemporary technological inequality exemplifies a modern form of tragedy
rooted not in individual hubris alone, but in structural asymmetries. Figures such as Elon
Musk symbolize techroptimism and planetary salvation through electric vehicles,
renewabé¢ energy, and space exploration. Yet these futures depend materially on
extractive processes concentrated in the Global South. Lithium extractiorBaliiai
Chilei Argentina triangle and cobalt mining in Central Africa underpin battery
technologies masted as ecological solutions.

These operations frequently involve water depletion, land degradation, labor
exploitation, and the erosion of local lifeways. While technological benefits and profits
accrue to corporate and Global North actors, environmental and social costs are |ocalized
reproducing colonial patterns of sacrifice. This disparity underscores the contemporary
Promethean paradox: technologies framed as solutions to planetary crisis simultaneously
generate new forms of vulnerability.

Electric vehicles and batteries, symbols of ecological progress, are fueled by lithium
in South America and cobalt in Central Africa. Mining operations, often associated with
human rights violations, child labor, and hazardous working conditions, rewal th
technological progress is neither neutral nor universal. Benefits concentrate in the Global
North, while social and environmental costs accrue to those sustaining production.

Tragedy here is not accidental but systemic, arising from development models that
prioritize innovation metrics and market expansion over relational accountability. A
technodiversity framework, grounded in relational ethics, exposes these asymmetries and
calls for technologies that respect territorial contexts, distribute risks and benefits more
equitably, and acknowledge interdependence among human, ecological, and
technological systems.

GENERATIVE ARTIFICIAL INTELLIGENCE AND CONTEMPORARY

DILEMMAS
Generative Al exemplifies the ambivalence of contemporary technology. Presented
as a fAcontext machine, 0 it produces texts,

human intervention, groundbreaking decisions, and creativity. Evaluating Al solely by
technical metrics reduces culture to numbers and reenforces Western ideas of
technological determinism. A relational ethics perspective emphasizes impacts on human
relationships, cultural ecosystems, and historically marginalized communities.
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Algorithms trained on global datasets may appear neutral but often render local
voices invisible, concentrating power in those controlling digital infrastructures.
Recognizing technodiversity allows Al deployment to respect cultural and territorial
contexs, fostering balanced interactions among technology, society, and environment.

TOWARD AN ETHICAL AND RELATIONAL TECHNODIVERSITY

Technology is historically ambivalent. Western narratives often emphasize hubris
and downfall, yet South American, African, Mesoamerican, and Taoist perspectives
reveal the ethical and interdependent dimensions of technology. The extraction of lithium
andcobalt highlights structural inequalities, while Al centralizes knowledge production,
thereby reproducing global asymmetries. Relational ethics provides a framework to
evaluate technological impacts, emphasizing relationships, ecosystems, and future
generéions rather than isolated innovations or economic efficiency.

Technodiversity is a practical tool for imagining plural approaches to technology,
culturally sensitive and conteagtvare. Tragedy is not inevitable; recognizing
interdependence, vulnerability, and relational responsibility enables ethical innovation.
Tecmology, thus, is neither purely tragic nor purely salvific, but opens a complex
relational space that calls to be inhabited justly, sustainably, and culturally.

Integrating transcultural perspectives, relational ethics, and technodiversity shifts
the narrative from tragedy to ambivalence, responsibility, and shared ethical engagement.
This approach is essential both in South America and globally, underscoring the
simultaneous power and fragility of technology, and the ethical imperative of caring for
interdependencies and valuing diversity in technological practice.
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Abstract

The article is devoted to the analysis of one of the key problems of our titadragedy of instrumental

reason, expressed in the fact that rationality, originally designed to liberate humankind, has turned into the

power of its enslavement. The domikarof the logic of efficiency and calculation leads to a reduction in

the qualitative diversity of the world and the displacement of questions about meanings and values. The
research uses the method of critical and theoretical analysis of the concéet$drikfurt School (Max

Horkheimer, Theodor Adorno, Herbert Marcuse, Jirgen Habermas), the phenomenological approach of
Martin Buber's approach to the dialogical relations
analysis comparing Buber'sideas t h t he project Acommon causeo by Ni
essence of instrumental reason is revealed as logic, which turns the mind into an instrument of programmed
control. From the standpoint of the philosophy of dialogue, it is shown thétadedy of technorationality

lies in the totatYodiosmltadedamamt oft tthlrea difil | eadi ng t
alienation. Comparative analysis revealed t-wo alter:
phenomenologida pr oj ect of Ahumani zi ng t e ehistariodl pojegtdf and Fed
iCommon Causeo, which refocuses technology from an

salvation and restoration of kinship. It is concluded that overcoriadragedy of instrumental reason

does not lie in rejecting reason and technology, but in their ethical reinterpretation through subordination

to the logic of communication, responsibility and seniicehether conceived as dialogical encounter,
communicat ve action, or a fAcommon causeo of wuniversal roe
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INTRODUCTION

In modern civilisation, technology has ceased to be an external attribute and has
become a constitutive element that determines how humans exist in the world.
Technology determines the possibilities of cognition through cognitive tools (e.g.,
telescopes, mroscopes, Big Data), communication, and even the structure of human
desires (Groys, 2018; Delio, 2020). Technological progress, which promised to free
humans from the shackles of nature and routine labour, has turned into a new form of
dependence. The md, which has staked everything on total efficiency, calculation and
control, has itself fallen victim to its own instrumental logic. This situation represents the
tragedy of the instrumental mind: its victory turns out to be its defeat. A paradox arises
when the means replace the end, and the logic of the system's functioning begins to
dominate the meaning of its existence, leading to existential emptiness and the
replacement of ends with means.

The following reflections are dedicated to the problem of the paradoxical situation
in which rationalityi originally aimed at optimising human existericeirns into a force
that enslaves it. The dominance of instrumental reason (llyin, 2020; Marcudg |88
to a systemic crisis, expressed in the reduction of the qualitative diversity of the world to
guantitative indicators, the displacement of questions about meanings and values by
technical optimisation of means. The anthropological core of thiblgmo is the
domi nance of tlhtedo neotntoil tougd ec aevvoefird trhed adii aolng g iw
leads to the alienation of humans from the world, other people, and themselves.

The aim of these reflections is to analyze instrumental reason as characterized by
its internal tragedy and yet to identify prospects for overcoming this crisis within the
framework of projects aimed at Ahumani singo

To this end, we firstly seek to reveal the genesis and essence of instrumental reason
on the basis of a criticaheoretical analysis of the concepts of the Frankfurt School (Max
Horkheimer, Theodor Adorno, Herbert Marcuse, Jirgen Habermas), showing its
transformation from an instrument of liberation into an instrument of domination and
systemic control.

Secondly, we need to analyse the existential dimension of the tragedy of
technorationalityd the total social practice of instrumental reasbnthrough the
categorical apparatus of Ma-ThouooBlathasd)r.ik phi

Finally, we will consider alternative projects for overcoming the crisis through a
comparative analysis of Buber's ideas abol
Nikolai.Fedorov's cosmib i st or i c al project of the ACommi
technolog from an instrument of domination to an instrument of salvation and restoration
of universal kinship.

Methodologically, these three steps require firstly a criicabretical analysis
applied to the study of the concept of instrumental reason by Horkheimer, Adorno,
Marcuse, and Habermas. A phenomenological approach is required for an interpretation
ofBuber for the anal yY¥9oiue® alftdt Iirée hoHifisallgyagi c a l f
comparative analysis, allowing us to appreciate the ideas of Buber andFedorov as
contrasting ways of overcoming alienation a
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CRITIQUES OF INSTRUMENTAL REASON
- THE FRANKFURT SCHOOL

The concept of instrumental reason, developed by Max Horkheimer and Theodor
Adorno in their workDialectics of Enlightenments key to understanding how rational
thinking, once intended to expose myths, has become a new myth itself by focusing on
the principles of efficiency and expediency that dominate modern technogenic society
(Adorno & Horkheimer, 1997).

The instrumental mind, striving for total calculation, programmatically controls
both individuals and society. The rejection of questions about goals, meanings, and values
reduces the qualitative diversity of the world to quantitative indicators (lly20)20he
mind ceases to be an organ of tradeking and becomes a technique for calculating
optimal paths. And the key mechanism of this tragic metamorphosis is the transformation
of the mind from an instrument of criticism and liberation into an instninod
domination and calculation.

This transformation, according to Horkheimer and Adorno, is not accidental, but
represents an immanent dialectic of the Enlightenment project itself. The initial impulse
of the Enlightenmerit demythologisatiori required the elimination of all blind faiih
forces inaccessible to reason through the knowledge of the laws of nature.

But already in the very act of cognition through the formation of concepts, primary
violence occurs. A unique, living, multifaceted object (for example, a specific tree) is
subsumed under an abstract univereraséd catego
for the sake of Its functional definition
thinking, in its quest to free itself from the myth of the spirit of the tree, becomes an
instrument of its reification, and the mind becomes mythological, bagins to worship
its own created abstraction (Adorno & Horkheimer, 1997).

The mythological worldview operated with fatea blind force that equalised
everyone in the face of destiny. Enlightenment, with its formal logic and mathematics,
replaces fate with the principle of equivalence. In myth, sacrifice is equated with the wrat
of the gods; in science, various qualitative phenomena are reduced to a single quantitative
law (e.g., the law of conservation of energy); in a capitalist economy, heterogeneous
goods and human labour are equated with abstract exchange value. Thisnoghepr
as the authors write, equates everything in the world, everything that is incommensurable,

Aito a single denominat or,.20) Ads) then logic&f Hor k h
calculation itself becomes a new form of fate, as total and inexorable as is mythological
destiny. The assertion that i nstrument al r
i ndividual s and soci et y @ontroktghe specfied. Gnbad me c h a
the key mechanisms is the internalisation of external control, its transformation into

internal selfdiscipline. In striving to dominate external nature, humans are forced to
suppress their own internal natureheir desies, emotions, and everything that cannot

be totally rationalised. Instincts, fears, and desires become objects of control and
sublimation. The mind, directed outward as an instrument of power, turns inward as an
instrument of selfepression. According tblorkheimer and Adorno, this leads to the
formation of an fAauthoritarian personality
from within, willingly submits to external authoriti¢she state, the market, ideology. A
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society built on the principle of instrumental efficiency begins to function as a giant self
regulating system. An economy based on the principle of profit maximisation. along with

politics reduced to management technologies, and bureaucracy operatimgpgitonal

instructions are all forms of systemic rationality in which living people are merely human
resources. The critical potential of the ir
atrophies, since the very idea of something differentséemen e f f i ci ent 0 and N
This is how control is exercisédnhot necessarily through overt violence, but through the
creation of structures where alternative ways of thinking or acting are simply not visible

or technically impossible (Adorno & Hankimer, 1997; Marcuse, 1994).

The thesis of reducing the #Aqualitatiwv
indicatorso is central to understanding th
However, this process contained a fatal substitution: in order to master natswe, tad
to assimilate it to itself, make it cal cu
I ndustryo, Horkheimer and Adorno show how t
& Horkheimer, 1997). In the preapitalist era, a work of art possessedfiaa u i a 0
uniqueness, connectedness with ritual, a trace of the author, i.e. a whole set of qualitative
characteristics. The cultural industry replaces the aura with the standard. Movies, songs,
and books are produced according to templates, just liketheymroduct. Their success
is measured not by the depth of aesthetic experience, but by box office receipts, ratings,
and sales figure§ purely quantitative indicators (Muller, 2018). The world of
heterogeneous experience is being replaced by a homagefield of calculable data.

And the deepest phil osophi cal aspect of t
guestion to the AHow?0 question. Classical
about different causes,. @ noorngg onehli.c hB avsaesd t chre
attitude, instrumental reason declares the question of ultimate causes and goals
metaphysical and epistemologically untenable. The only legitimate question is about
functioningi about how phenomena are related to edlearpnot why they exist and for

what. Thus, the mind, refusing to search for meaning (purpose), deprives the world of its
qualitative dimension, reducing it to the level of a complex mechanism subject to
disassembly and assembly (llyin, 2020; Zhao, 2020).

The development of the critique of instrumental reason within the Frankfurt School
was not limited to the concepts of Horkheimer and Adorno. Herbert Marcuse in his work
Onedimensional Martoncretized the social consequences of this logic, introducing and
analyzing in detail the concept of At echnc
appears as the embodiment of instrumental reason in a social system that suppresses
critical refledcion and creates a totalitarian consumer society (Marcuse, 1994). This
society, governed by technological rationality, is characterized by the fact that it does not
prohibit, but systematicallgives rise tcand encourages needs. But at the same time, it
systematicall y T peedssmpoSdd &y soeial comrel dnsavder to
strengthen the system, such as the need for constant updating of goods, a certain lifestyle,
and entertainment as passive ratimn. Meeting these needs creates a sense of freedom

e
e

andweltb ei ng, but in reality it 1s a form of s

are satisfied lose motivation to protest. Their lack of freedom becomes comfortable and

even pleasarititisafil i berating repressiono. Mar cuse
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thought existed in two dimensions: 1) the measurement of the present being and 2) the
measurement of the possible, negating, utopian. This second dimension, embodied, for
example, in the images of utopias or in the tragic conflict of art, contained téripb
of a 0 Gr e d ttotR eejeaian tofithe axasting order. Technological rationality
el iminates this second di mension. For examp
operati onal meani ng: ifreedom offfthesam®i ceo b
product, between political parties that actually pursue the same policy. Thought and
language become omttmensionali they describe and serve only the existing reality,
losing the ability to think otherwise (Marcuse, 1994). The space offireegtom, beyond
the control of the system, is consumed by the mass media and the culture industry, which
fill all their free time with standardized images. Personal misfortunes and social injustice
are translated into the plane of individual psychologa@mhplexes that need to be
Awor ked outo. Ciopedple bebin to supervisetthreraselees, strevidg to
meet the standards of 6 success and effici
neutralizes the opposition.: How can you be aga#fitiency, progress, rationality?
Criticism of the system begins to look irrational or destructive (Feenberg, 2011). The
result is a society that is totalitarian in a new, mild form. These are not concentration
camps, but a Aconcentration camp of comforo
Society functions as a closed system where all alterndtipeditical, economic,
cultural, and intellectual are either technically eliminated or presented as identical in
their essence. Political pluralism boils down to a competition between manageamest
that do not question the foundations of the system (Marcuse, 1994; Muller, 2018).
The analysis presented by Erich Fromm in the vizsgape from Freedo(Fromm,
2004) shows the sociosychological ground on which the grain of instrumental
rationality falls. Instrumental reason, according to Horkheimer and Adorno, rejects the

guestions fiwhy?d6 and fAfor what ?0ureedbrh.i s i s t
You don't have to painfully decide for yourself what is good and evil, what is the meaning

of i fe. It is enough to follow the algorit
from freedomo finds its ideohogiitam sBancawv
responsi bility, Il " m just following a ratior

Study of the Authoritarian Personaliphdorno, 2001) and other works, representatives
of the Frankfurt school showed how a suppressed, conformatienticratic personality
is an ideal functional element for a society governed by instrumental reason. She does not
ask unnecessary questiongpeeciates order and strength, is ready to obey hierarchy and
perform her functions without reflection. T
to become a passive object as well as an ac
the instrumental md.

Jirgen Habermas, a representative of the second generation of the Frankfurt School,
criticized his predecessorsTineory of Communicative ActigHabermas, 2000) for not
finding an inherent counterbalance to instrumental reason. Habermas makes a
fundamental distinction between two types of social action. The first is a strategic (or
instrumental) action aimed at effectively achieving a predetexangoal, whether it is
the conquest of nature or the manipulation of other people. Its criterion of success is
correctnessand effectiveness, and the sphere of legitimate application is science,

129
soctech.spbstu.ru



SpecialTopic Technology as Tragedy
Ul BO oMt MUB dzsecdd ¢ OC IsieOec]JHdWO

technol ogy, economics and administration. F
but a necessary functional component of a complex society. However, it is fundamentally
different from the second typ® a communicative action, the purpose of whicimas
success, but to achieve mutual understanding and agreement between the participants
regarding their joint situation. The specificity of communicative rationality is revealed in

its mechanism: entering into genuine communication, a person implicisyf@utard

four claims to understanding, truth, normative legitimacy and sincerity, which, in case of
doubt, can be justified in discourse. The criterion of success is agreement reached not
under pressure from power or manipulation, but by the power diesteargument. This
rationality is embedded in the very fabric of human language and sociality, manifesting
itself in everyday communication, moral disputes, democratic discussion, and
socialization processes. Thus, communicative rationality is the imrmatkemative to
instrumental reason that Habermas' predecessors failed to discover. It provides a solid
normative basis for criticism, as it allows us to distinguish forms of coordination based
on free consent from those imposed by systemic coerciorstartgid by manipulation
(Habermas, 2000; Feenberg, 2011).

The critical analysis of instrumental reason initiated by Horkheimer and Adorno
naturally leads to the concept of technorationality (Muller, 2018; Zhao, 2020).
Instrumental reason reveals the epistemological roots of the distortion of reason, which
reducel itself to the function of calculation and domination, but technorationality
describes the concrete embodiment of this logic in the social fabric of modern
technological society as a systemic imperative of efficiency. Going beyond technical
tasks it subatinates politics, culture and human subjectivity itself, replacing the
discussion of values and goals with technical optimization. Technorationality, therefore,
is instrumental reason, which has become a total social practice and a new ideology
masqueradig as objective necessity (llyin, 2020; Muller, 2018).

THE TRAGIC DIMENSIONS OF TECHNORATIONALITY 1
MARTIN BUBER

The Frankfurt School's analysis focuses on society as a diseased system, but the
original, existential dimension of human existence, which technological rationality not
only suppresses, but radically and catastrophically deforms, remains on the periphery
(Buber, 1967). If the FrankfurSchool see technology as a social probleinthe
machinery of domination that displaces communication and solidatin the German
and Israeli existentialist philosopher and personalist Martin Buber sees it as a
metaphysical catastrophe that reformats the velyitecture of human presence in the
world. The tragedy lies not so much in what technorationality does to society, but in how
it changes the fundamental way a person treats the world, the other, and themselves.
Buber offers not so much an analysis of theia system as a diagnosis of the existential
state that arises at its epicenter: a state of total loneliness and alienation in the world
deprived of encounters or meeting (Buber, 1999; Friedman, 2013).

The key to understandiThm® ubdh-lasmat didgle dt o ng
These are not just two types of relationship, but two fundamentally different ways of
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being Al o Al o, who pronounces fAYouo and Al
different, almost incommensurable existential positions (Buber, 1999).

The 1[It relationship is a world of experience, usage, categorization, and
objectification. This dimension is necessary for life: a person works in it, analyzes, plans,
uses things and tools. This is the realm of cause and effect, where everything can be
measured, explained, and subordinated. It is in this area that instrumental, technological
intelligence reigns supreme, transforming the world into an impersonal collection of
objects for manipulation, resources for benefit, and problems for solution.rdblem
of modernity, according to Buber, is the total and indisputable victory of this mode.

Technorationality appears as the ideal, abs
the entire universe nature, society, culture, another person, ana éve inner world of
apersonalitfy i nt o a gigantic, functionally organi z

to be calculated, optimized, and managed (Buber, 1999; Friedman, 2013).

However, the real tragedy, according to Buber, does not begin with the statement
Al am I to but with the obl i viYomudnrde lda tsipd mscl
is one of genuine encounter, dialogue, reciprocity, and living presence. In it,née Ot
(be it a person, a tree, a work of art, or God) exists not as an object with a set of qualities,
but as a unique, integral, and irreducible reality that comes into directhediated
contact with the Other. Thiandnoowntei tor em
full dedication and the presence of both pa
This attitude, devoid of preconceptions and strategies, is fraught with risk, because in it
the Self opens up to the influence of the Othet allows for the possibility of its own

transformati on. As Buber wrote: AThe one wl
an object, ... he does not possess anything
47). Itis in this responsible respen® the call of Another, that the true Self is born and
created. A person finds himself not in intr
all, an ontic relationship, i.e. an attitude that affects not only the subjectivity and empirical
lifeofa person, but also his objective beingbo
The tragedy of technorationality, therefore, lies in the systematic and total
destruction of the very possibility of Al
|l ogic of Al am Ito. This tragedy wunedol ds on
as the | evel of alienation from being. The

categories and functions. There is no authentic present in it, no miracle of presence. Life
in its kingdom is an existence among things, not participation irimgseor genuine

encounters. Paradoxically, a person who as
becomes part of this systemhimsef | onel y, objectified funct,
resourceo alienated from t lewlisftledragedpdf | i vi n

interpersonal relationships. Under the conditions of total domination of technorationality,

Another person is inevitably reduced to a social role, a psychological type, a consumer
profil e, a unit of datansAanptRAYouodbansf pobmec
Buber describes this condition both in the
and in the collectioimages of Good and E\(BBuber, 1999). In this state, people become

alienated from the world, from other people, and from themselves, interacting with

indirect, functional models of the world, people, and even themselves. The deep tragedy
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of technorationality lies not in environmental threats, but in existential devastation, in the
substitution of a living, granted dialogue with a world of impersonal, controlled and,
ul ti mately, indi fferent funct ivbarestherei Bec hnor
al most no room for meeting with AYouo. Ger
openness, a willingness to be unpredictable, and recognition of the Other's absolute
otherness, becomes almost impossible. Its place is taken by commun&sitiam
exchange of information, negotiation as a bargaining of interests, or manipulation as
covert management. Finally, the third level of the tragedy of technorationality is the
tragedy of the religious di mensdianobjeceven Go
of theological doctrines, a fAhigher mindo o
AYoud to whom one can turn with oneds whol e
i rational, manageable, transparéntn which there is simplyno existential space,
suitable language, or organic gesture left for such conversion, prayer, and dialogue (Buber,
1999).

Consequently, the answer to the challenge formulated by Buber lies on a different
plane than the answers of the representatives of the Frankfurt school. Where they saw a
subject for social criticism and the transformation of institutions, Buber seestenézi
chasm, the overcoming of which requires not a change of social paradigm or type of
rationality, but a radical existential turn, a daily and relentless act of choice. It's the
courage to say fAYouo in a worllanghage pef siils
This is a willingness to take risks in a space where calculation prevails. It is a stubborn
belief that, even in spite of tyranny, It remains an opportunity for a breakthrough into
dialogue, for that moment of presence in which thelimean self is born and the eternal
AYouo is revealed. This is both the tragedy
being essentially a means, cannot answer questions about the meaning of life, suffering,
love and death, it involves no summons tanaeting. But Buber did not call for
abandoning technology. In conversations with kibbutz members in 1961, recognizing the
problem, he insisted on the need not to derm
that genuine interpersonal relationships calso occur within a technological
environment (Buber, 1967; Friedman, 2013). The task is to bring human values into the
very logic of technical systems through an act of service and caring for a world that has

lost its sacredness. The thinker called naite st r oy technol ogy, but
attitude towards it, realizing that any technology is an objectified human attitude, values
and intentions of its creators. |t carries

by asking, A awi almh emyolui de? What values dc
1967; Friedman, 2013).

THE COMMON CAUSE TO OVERCOME TRAGIC
TECHNORATIONALITY T NIKOLAI FEDOROV

In the spirit of Buber's call for dialogue, a comparison of his ideas with those of the
Russian thinker Nikolai Fedorov may be fruitful for reflections on the tragedy of the
instrumental mind. A dialogue between seemingly distant traditions, despite the
difference in language, context and time, is possible, since both philosophers see the root
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of the problem in an inauthentic, alienated attitude to being. For Buber, this is the loss of

t héYasido relationship, for Fedorov, it is a
And both thinkers call not for passive contemplation of the tiadmd for radical, almost

impossible activity for responsible action to restore the disintegrated integrity (Fedorov,

1995a; Young, 2012).

In the first part of Nikolai Fedorov's fundamental work, often conventionally
referred to asThe Question of Brotherhood or Kinshipedorov, 1995b), the thinker
makes a harsh diagnosis of modern civilization. He sees the root disease not in a lack of
knowl edge or technology, but i n a fatal, u
between theory and practice, between cognitionaatidn. According to Fedorov, this
splitis the root cause of the weakness, disunity, and immorality of the human race. Instead
of a holistic, lively attitude to the world, humanity has created two isolated worlds: the
worl d of fsci enthiesotrsedt i(cpadr er etahsoowwgh tamtdi ¢ he® 0
(blind business, unenlightened practice) (Fedorov, 1995b; Groys, 2018).

A positivist scientist, in Fedorov's understanding, is like a passive spectator in the
theater of the world. The purpose of this science is to describe, classify, and explain
patterns, but not to change reality itself for the better. Such knowledgefetivef and
therefore immoral. It studies nature as a given, with all its deadly forces (famine, disease,
natural disasters), but does not aim at their radical transformation. It is the knowledge of
Athe world as it 1 so0, sewdscuiidsityeotdutyrAndlin as it
the world of the fAunl earnedo, narrowly ut.i
unifying goal. This is work for the sake of survival, enrichment, comfort or power, but
not for the sake of saving and transforgithhe universe. Such an action is blind and
destructive. It exploits nature and other people, exacerbating disunity. Without the
guidance of a higher, morally meaningful idea, practice degenerates into an egoistic
struggle of all against all. This splitgojected externally: it generates social inequality,
justifies the exploitation of nature, and is the philosophical basis for reconciliation with
death as a finatural o | aw that can only be
Zasukhina, 2016).

Humanity exists as a collection of selfish individuals who have forgotten about their
universal kinship. Social structures are based not on love and cooperation, but on
competition and exploitation. Modern civilization has come to terms with death as an
immut abl e biological | aw, passively acceptirt
oblivion. For Fedorov, death is not just a fact, but the main metaphysical evil, the result
of the blindness of natural forces and the human fall. The living generdtaves
forgotten their ancestors, not paying back the debt to those who gave them life. In
Fedorovdés words one can here an echo of
executioner of one's fathers; to live for others, for resurrection, is to berthe sof ma n 0
(Fedorov, 1995b, p. 81).

Indeed, there is here a point of convergence with Biberb er ' s i | am | to
i's the philosophi cal iferxgtrersrsii tegnmdn sdhimalp edoo o v
worl d transformed into an i mpersonal Al to i
rather than a |iving AYouo; where the bond
the functional bonds of the present moment (Buber, 1999; Fedorov, 1995b).
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Fedorov's response to this tragedy is a grandiose project of active transformation of

the universe, a ACommon causeo thanks to w
science and technology can be accomplished. This project does not raise the issue of

exploiting nature but of spiritually master
blind, deadly force of nature into a vital, ifei vi ng f orce, i nto an i n:t

(Fedorov, 19954, p. 395). We are talking about the transformation oY eceduidial forces

(hunger, disease, cosmic cold) into consciously controlledgiNi@g energies. Fedorov

talked about climate control, teluric (terrestrial) and cosmic regulation. Technology is
conceived not as a tool of domination for the comfort oflthev i ng ( il am |t
utilitarian aspect), but as a tool of salvation and duty (Fedorov, 1995a; Groys, 2018).

The main idea of the Common Cause is resurrection, which is understood by
Fedorov not as a supernatural miracle, but as the highest scientific and ethical task. By
collecting and synthesizing scattered dust particles, using all the resources of future
science, humanity must restore the bodily organization of bygone generations. It is an act
of supreme justice and filial love, reversing death itself. The Fedorov project makes
technology a servant of resurrecting love, not calculation. The united humanity, wh
resurrected its ancestors, becomes Godigar&er in the final spiritualization of matter,
the transformation of the entire universe from the realm of blind necessity and death into
the realm of Life, Reason and Love (Fedorov, 1995a; Young, 2012).

Instrumental reason in the discourse of Fedorov's philosophical ideas is a blind
mind that serves selfish purposes. It is a mind that, even when creating complex systems,
remains in thraldl to deat h, because it acc
Causeo0o is a mind that becomes an instrument
not domination, but salvation, not exploitation, but resurrection. not the calculation of
efficiency, but the fulfillment of duty. Such intelligence transformstetogy itself:
from an instrument of escape from problems, it becomes an instrument of redemption and
active confrontation with the main tragedy of the univérseath and noifraternity
(Fedorov, 1995a; Zasukhina, 2016).

Thus, the dialogue between Buber and Fedorov reveals two poles in understanding
the tragedy of the instrumental mind and two possible ways to overcome it. Buber points
to an existentiaphenomenological path: a return to the immediacy of the dialogical

enounti¥oudl here and now, to the courage to
is a path of personal, interpersonal breakthrough (Buber, 1967; Friedman, 2013). Fedorov
proposes a cosmiti st or i c al project: a universal i C

transformed science and technology to resurrect universal kinship and victory over death.
This is the path of collective, historical salvation (Fedorov, 1995a; Young, 2012).

They are united by the understanding that true intelligence and true technology are
possible only as a service of communicaiano mmuni cati on bet ween il
between the living and the dead, between humanity and the cosmos. Where reason breaks
awgy from this ethical and religious foundation and becomes assé#itient tool, it
condemns itself to the role of an executiohéne executioner of nature, another person,
their fathers and, ultimately, themselves. Overcoming tragedy does not liendoabay
reason and technology, but in their radical reorientdtibnr om t he handmai den
and death to the allies of fAYouodo and | ife (

134
soctech.spbstu.ru



Technology and Languaaej - dzts dzt§ dzif & ) 2Q2% §4). 124-138

DISCUSSION

The Frankfurt School places the structure of society at the center of its research. It
considers technological rationality not as a neutral tool, but as a socially conditioned
mechanism for exercising power, ideology and control, which leads to a weakéning
public relations and a limitation of individual autonomy. According to this tradition, the
crisis of modernity stems from an inherent contradiction of the Enlightenment project
which gave rise to a Arepr essi wngcolonigesci al 0
the world of life. Overcoming the crisis is associated with the transformation of socio
political institutions, which can be carried out either through radical criticism of
repressive systems, or, as in Habermas, through the affirmation ohuwuoative
rationality.

The thought of Martin Buber, whose approach can be defined as existential
phenomenological criticism, is moving in a completely different direction. The central
object of his analysis is not the social system, but the existential situation of the iaklividu
for whom the dominance of technorationality appears not as a historical, but as a
met aphysi cal probl em. Buber sees tihe okey pi
relationship based on objectificéatouwon and
relationship as a genuine encounter and dialogue, which leads to existential devastation.
Salvation, according to Buber, lies not in social transformations, but in a personal
existential effortt he cour age to aYydua nr 4 lhaely ddgimd hoigg cev
a world structured by the |l ogic of Alto. Th
God is the absolute AYouo, and prayer is a
spiritual awakening.

Buber's focus has shifted from society to the existential state of an individual, for

whom technorationality appears not as a social problem, but as a metaphysical catastrophe
that reformats the very way of human presence in the world. His diagnosissiitialie
the tragedy | ies ilnt & hree lttdtwaddofabjacficationy of t h
experience anduseand t he systematic destrideaaoon of
relationship as a world of genuine encounter, dialogue and nprasgnce, which leads
to existential devastation and total loneliness. The way to overcome lies not in changing
the system, but in a personal existential turn and religpeusonalistic mysticism.:
Salvation is a daily, relentless and risky act of chdgice,e cour age to say fAYc
that responds #Alto. This is the path of ra
eternal AYouo, and prayer is a dialogue t#F
awakening to a dialogical existence.

The third direction, presented by Nikolai Fedorov, develops cebisiorical
criticism and offers projedt r ansf or mati ve salvation throug
subject of the Russian thinker's reflections is the universe and the history of humankind
intheir entirety. Fedhodrownidcgrmsitdebe dAmenpr i mi:
i the rupture of family ties between generations, leading to the passive acceptance of
death. Fedorov sees the answer to this fundamental problem as a collectivec soen
technological project on a planetary scale, requiring a radical reorientation of science and
technology: from the goals of domination and comfort to the management of natural
forces, to the resurrection of ancestors and thus to the victoryeatr. ¢th this paradigm,
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technology is transformed from a tool of calculation into a means of filial love and
universal salvation, and the idea itself appears as a utopian religious project calling on
humanity to cooperate with God in the spiritualization of the cosmos.

Thus, the Frankfurters seek salvation in correcting society through criticism and
communication, Buber in transforming interpersonal existence through the mystery of
dialogue, Fedorov strives for salvation through the transformation of the universe and
history in the megaproject of resurrection.

These are three different perspectives, but their dialogue enriches the understanding
of the tragedy of the instrumental mind, clearly showing that it is simultaneously social,
existential and cosmological. This understanding opens up several perspémtives
further research. One of them is the problem of the practical implementation of Buber's
project of Ahumani zing technologyo in the
management, and the development of artificial intelligence (Bylieva, 2025, R@20;
Nikitenko, 2024). Modern research in the field of ethics of artificial intelligence
(Friedman, 2013; Nikitenko et al., 2024) and huroantered design (Auernhammer,
2020; Usmani et al., 2023) can be considered as attempts to implement tiEeorin

A promising direction is the search for points of convergence of existential
phenomenological analysis with largeale sociehistorical transformation projects.

How can the personal act of a dialogical meeting become the basis for collective action,
andt he project o f a ACommon Causeo avoid
totalitarianism? Focusing on these perspectives makes it possible to transfer critical
theory from the plane of historical and philosophical analysis to the field of actual
practical ttought necessary for understanding and overcoming the key challenges of the
technological civilization of the 21st century (Digilina et al., 2023; Garibay et al., 2023;
Grover & Arora, 2023; Riedl, 2019).
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INTRODUCTION
The highest degree of reality is achieved only through signs...
0 Charles Sanders Peirce
...and life's path is short, and Ananke is merciless...
o0 Alcman
Sacrifice is precisely that which alone gives meaning to life.
0 Alexei Losev

Faustus of Byzantium (Favtos Buzand) was an Armenian author of the first half of
the 5th century who, following Agathangelos, wrote the third and fourth books of the
History of ArmeniaThis work can be considered a collective endeavor created by many
generations of Armenian authors over nearly one and a half thousand years. Each author
continued recording Armenian history from where his predecessor left off, bringing their
account to eme pivotal event that closed one chapter and opened another in Asmenia’
history.

Faustus represents a typical Hellenistic author. Even though, like all Armenian
medieval historians, he was a monk and advocate of Christian values, he nevertheless
relied not only on biblical tradition but also on classical antiquity when writing his.work
Particularly interesting is how ancient dr a
His work is divided into separate chapters, many of which can be viewed as great and
small tragedies. Most could successfully be staged in any theater itodiaiys no
coincidence that prose writers and dramatists of modern and contemporary times have
used individual, stitr el evant plots from Faustus's MAHI s
and even operds.

In his fAHIistory, o6 Faustus employed many
narrative structures from Hellenistic dramaturgy that were not yet completely forgotten
in his time. Herein perhaps lies the secret of the powerful impact of this outstanding work
from the Early Middle Ages.

TECHNOLOGY AS TRAGEDY: THE DRAMATIC STRUCTURE OF
HISTORICAL NARRATIVE

The thematic focus oriTechnology as Tragedyprovides a crucial lens for
understanding Faustus's historiographical method. The dramatic technologies employed
by Faustu$ the structural principles of ancient theater, the mechanics of agon, the ritual
significance of objects like seals and $altinction not merely as literary devices but as
epistemological tools for comprehending historical reality. These technologies of
meaningmaking transform raw historical events into tragic knowledge, revealing the
underlying patterns that govern human fate.

The tragic dimension emerges precisely through the technological apparatus of
drama: the careful orchestration of protagonists and antagonists, the strategic use of space

'The most famous examples are Raffi's novel AiSamvel o
However, the most talented use of Faustus's plot to
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(the tent as proskeny), and the ritualized procedures of judgment. This technological

framework allows Faustus to transcend mere chronography and achieve what Aristotle

(4th centuryBCE/1983) distinguished as the domain of poéttire exploration of what

could be, rather than merely what was. In this sense, the dramatic technologies become
instruments of historical truth, capable of revealing the deeper structures of reality that

escaperdinary observation.

SHAPUR'S VOTUM2 AND DEVOTIO 3 SALT AND SEAL

The compositional backbone of the fourth book of Faustus of Byzantiisttsy
of Armeniais chapter XVI, which describes the agon between Armenian king Arshak Il
(350-368) and the sovereign ruler of Iran, Sapor Il, also known as Shapur or Shapuh the
Long-lived (birth date unknown, king of Persia from 309 CE, died 379 CE).

In our chosen chapter, it is told how in the third year of theadled FourYear
ArmenianPersian War (36868), the shah of Iran, suffering one defeat after another,
was forced to approach Arshak Il with a peace proposal. Faustus of Byzantium describes
these events: AMeanwhil e, the Persian ki
sending him gifts and letters, and kindly invited him to establish mutual love and peace
and great friendship from then on. o

Though unwilling to submit to Shapur and distrusting his promises, Arshak
nevertheless yielded to the Persian's persuasions. According to tradition, Shapur managed
to achieve his goal through ritual oath. As a guarantee of safety for Mazdaists, the king
sent Arshak a message in the form of salt sealed with a signet ring bearing the image of a
boar, threatening that if the Armenian king did not come to Ctesiphon even after this
sacred Mazdaist vow, war would resume, and this time the outcome might nahtvor
Armeni ans. Faustus writes on this matter:
in the Persian kingdom for solemn oaths, ordered salt to be brought, applied to it a ring
with the image of a boar and sent it to Arshak, saying that if evertlaiteoath he does
not come, then | et him prepare for war. o
kissing the cross among Christians.

As we can see, ShapunploresArshak to appear before hiand swears that he
will be granted amnesty and royal mercy, while at the same time he curses the Armenian
king in case he does not respond to his call. Let us turn to Shapur's salt oath, to the form
in which it was made and what stands behind it. Thesiezymstance of salting the oath
cannot fail to attract our attention.

However, in Shapur's oath, the presence of salt is not the only important element;
the boar's imprint left on the wet salt has special significance. The boar and the Simurgh
bird are dynastic symbols of the Sassanids. Both connotative signs have rdws in t
archaic era and are connected with totemism, primitive shamanism, and magic.

At the same time, the seal is a simulacrum of power. Through seals, brands, and
marks, power places its stamp on things, animals, people, and phenomena. In a certain

2Vow, ritual oath (Latin).
SDedication to the underworld gods,devoteo(tdaomnpd.
ito sacrifice. o

142
soctech.spbstu.ru

ng

F



Technology and Languaaej - dzts dzt§ dzif & ) 2Q2% §4). 139-148 s

sense, the seal is comparable to fate. Power places the seal but breaking the seal is also a
symbol of power. To break the former owner's seal means to free the object from their
power and possibly establish one's own power over the object or phenomemen. S
antiquity, seals have been given a special place in magitgibus symbolism, which is
why most oaths, vows, and pledges were sealed with a seal or thurfibprint.

Thus, it can be asserted that the keasera or bogheorikon sent to Arshak by
the Persian shah is not an object guaranteeing the Armenian king's safety, as it might
appear at first glance, but an invitation to a bloody spectacle, a dramatic perthenc
must inevitably end with the hero's death. In reality, Shapur is not inviting spedétators
rather, Faustus himself, acting as choraguyphaeus, invites us all to a theatrical
performance.

TRAGIC AMECHANIA: BETWEEN WALL AND SWORD

As in ancient drama, liturgical characters exist in Faustdis®ry of Armenia
King Arshak and his sparapet or military commander Vasak are typical examples.
According to Faustus, Arshak, unwilling to end the war and go to Ctesiphon to bow to
the Persian, was forced to submit to pressure from his own court and army, tired of the
hopeless war with the Persians.

In essence, the king is subjected to ostracism, silent boycott, and like a pharmakos
or symbolic human sacrifice is expelled from his own kingdom. In the prevailing
circumstances, he is no longer master of his fate; the decision is made for him by all of
Armenia, and he merely submits to the flow of external circumstances no longer
dependent on him.

Like ancient heroes, Arshak submits to his Ananke (predestination, inevitability,
fate); he and his mentor Vasak can only follow where the finger of fate points. However,
though Faustus writes about the hopelessness of Arshak'’s situation, everythirgpis not
simple. Arshak and Vasak have the possibility of choitiee most important choice in
human life. Only this is a choice of a different order.

As José Ortega y Gasset observed when describing extreme situations in which
circumstances leave almost no way out, humans are paradoxically compelled to choose:
ADeath is inevitabl e, the situation is hop
own desructioni t hat of a coward or a hero, t hat [
(Ortega y Gasset, 1991, p. 508)is existential dilemma corresponds closely to the state
that Anatoly Akhutin (1997) characterizes teaggic amechanid the impossibility of
acting under conditions that demand action.

As José Ortega y Gasset observed when describing extreme life situations where
circumstances | eave al most no way out: nDe
What, it would seem, is there to choose from? It turns out, precisely between sword and
wall. What an amazing privilege that humans sometimes enjoy, or rather the cruel fate
from which they sometimes suffer! For one must choose the scenario of one's own

destructioit hat of a coward or a hero, thyat i s,

“'t is characteristic that even in our pragmatic cau

symbol; any paper with a seal acquires legitimacy.
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Gasset, 2000, pp. 223). In Faustus'Blistory, the Armenian king and his sparapet face a

similar choice. Like heroes of ancient drama, they find themselves in a stadgiof

amechania t hat i s, Athe i mpossibility of actin
Anatoly Akhutin (2005, p. 22) characterizes it. Similar choices are made by Arshak and

Vasak. From this moment on the alienation of heroes from the society that rejected them
becomes an insurmountable chasm.

LIBERATING SOLITUDE

However, if one generates for the hero a kind of Coriolanus syndrome (or
Coriolanuslike defiance), ostracism makes him absolutely independent. Previously, for
both heroes, Arshak and Vasak, private interest and public interest were inseparable. Now
everyhing is different: they are botpersonae non grataeeach now a marginal
exisctence that finds itself not simply outside society but elevated above it.
Following the traditions and canons of ancient theater, at the beginning of his
idr ama about Arshak, o0 Faustus of Byzantium
hiketes (suppliant, petitioner) of ancient drama, whioying to avoid his faté begs
Shapur for mercy. As has been shown by many researchers, the hiketes is noasimply
isuppliant o fbes¢ebdehisegiseppltit aat éofpraying he sen
to higher powers, o offering them sacrifice.
However, in the same plot, Arshak, while beinggau p pl i ant , 0 appears
a hybrist, mocker, scoffer, trickster (Shilman, 2006). This too is a very ancient archetypal
image (Jung, 2004).

THE AFTERLIFE JUDGMENT OF SHAPUR

Before we turn to the symbolic and theol
Afterlife Judgment, 0 it -Aimgnianrealer theramajivet o o u't
core of the episode as i tHistogypfeAamesiafor n Fau st

without this brief reconstruction the mystical and dramatic character of chapter LIV may

appear detached from its literary foundation. In Book IV, chapterd6l5Faustus

describes how the Persian shah Shapur I, repeatedly defeated by the Arnmegian k

Arshak Il, invites the Armenian monarch to peace negotiations; the invitation, however,

is made not through diplomatic channels but through a ritual oath constructed according

to Ilranian religious tradition. F®wuasftus wri

the Persian kingdom for solemn oaths, ordered salt to be brought, pressed upon it a ring

engraved with the image of a boar, and sent it to Arsak, saying that if even after this oath

he did not c¢come, h@austisoflByzahtiumrl®gp ar e f or war 0O
The act of sending salt sealed with the royal {sigmet signified a sacred

Mazdaearvotumi a guarantee of safe conduct equivalent, in Christian terms, to kissing

the Cross. The Armenian king, pressured by his nobles and army, is compelled to accept

the oath despite di gaustussfByzanoumIA&8R/plaidl6d s I nt en

What follows, beginning in chapter LIV, is not a political negotiation but a ritual ordeal,
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a staged cosmic drama in which Arshak and his general Vasak bedwmaakoj
expiatory victims whose fate echoes archetypal patterns of ancient tragedy.

Faustusébés description of the fAcourto of
legal proceeding: when the Armenian king enters the Persian tent, the emphasis is on
theatricality and sacrality, for Shdpuros t
descent into the realm of death. In the English translation, the episode opens with a
striking description of the space as a cosHn
humiliation and symbolic destruction (Faustus of Byzantium, 1989, IV.5220p221).

Here a crucial parallel becomes apparent: the scene operates as a Hedkgtastic
katabasis a descent into the underworld for trial, testing, and symbolic death, echoing
Greek heroes from Heracles to Orpheus and Odysseus (Homer; Vergil; Plutatcle
simultaneously reflecting ritual ordealsrdaliae) in Iranian, Mesopotamian, and Indo
European traditions, including the Persiamp and Vedic fire ordeal, in which the hero
undergoes a trial by exposur e t ourféusn dtaemetnt
corresponds structurally to such ritual descent, a movement from the world of the living
into a liminal space where the verdict is divine rather than human. Faustus frames the
entire meeting as a preordained mysfelgy in which Shapur, assistéy magi and
Chaldean astrologers, enacts an otherworldly trial, examining Arshak and Vasak through
divination, riddling, and ritual degradation.

The judicial procedure of chapter LiVits mystical setting, symbolic actions, and
foreknown outcomé bears no connection to ordinary, profane reality: it is a sacred
judgment, a cosmic agon in which the Armenian king and sparapet serve as expiatory
victims offered in place of the land itself. Olga Freidenberg describes such tribunals as

Aoriginally an afterlife court, not a | egal
afterlife courté its principal fwanrcdaddon i
(Freidenberg 1973, p. 114).

Within this interpretive frame, Shapur 6s

judgment, condemning Arshak and Vasak to confinement in the dungeon of the Anhush
fortress in Khorasaé a space associated with oblivion, the shasawid of the living
dead,where time ceases. Just as Odysseus or Aeneas seek counsel among the dead, and
as heroes in ritual ordeals undergo symbolic death to be reborn, so Arshak descends into
the darkness of Anhush, stripped of power, honor, and protection. Chapter LIV thus
depids not merely a narrative episode but an initiation into the underworld, a dramatized
katabasis whose meaning aligns both with Hrdaian triatrituals and the broader
Mediterranean tradition, fusing Helleniskatabasisand Iranianordalia into a single
dramaturgical technology.

PLUTONIC ARSHAK

In Faustus's work, Shapur and Arshak, as well as Vasak, are endowed with infernal
netherworld creature. Arshak himself appears to viewers as a simulacrum offlutys
lord of the underworld, who, like all chthonic beings, draws his strength from eatitre
It is no accident that the magi and Chaldean astrologers chose the first of the four primary
elementd earthi to test Arshak.
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The medieval reader, like the viewer of ancient theater, would have unmistakably
recognizedimAr meni an eartho thi@l emgagnat Fon e&cAr ba
through stages of initiation in the primary element native to his peldplegaryan, 2001,
pp. 3941, Matie, 1996). For Greeks it is water, the sea; for Iraniafi®; for Semites
air; and for designating the natural essence of Armenians and the country of Armenia,
earth, the terrestrial firmamenthe first of the four elementisis perh@s most suitable.

TRICKSTER VASAK

Like Arshak, Vasak is also an expiatory sacrifice who initially appears as a hybrist,

i a mocker and scoffer. Following his lord, he appears at the afterlife judgment. Here
during the mystical agon he teases Shapur, mocks him. However, this is the lafighter
hunted pharmakos, expelled from the world as a kind of human sacrifiosild and
bloody laughter.

In Faustus's#listory, Vasak Mamikonian is a kind of mirghilosopher, holy fool,
whose image echoes that of Socrates. Under the mime's mask, which, as is known, also
symbolizes the mask of the deceased, hides a pharmakos artistically playing the role of
expiatory sacrifice ithe cosmic drama unfolding at Shapur's court.

Like mimeSocrates or Cynic Diogenes, Vasak poses riddles to his antagonist. It is
known that riddles are an integral part of mystical riftuance with the help of magi,
the profane Shapur had already coped with a difficult test and solved Arshak'’s riddle.
Thus, he discovered the source of the Armenian king's strength, revealed hi€ anima,
hidden from superficial viewwhich made the Armenian king vulnerable and defenseless.

Now Shapur alone tries to solve Vasak's rifldieorder to reveal his nature, his
totemic principle. Partly Shapur succeeds: he guesses Vasak's totemid anisnalffox,

a tricksterfox. °

The trickstesfox or trickstercoyote is a provocateur, a ribald, a fool.
Characteristically, the trickster was usually depicted as ehnatfan, halfox or coyote,
jackal, etc.

THE LOTS OR SCALES OF FATE

In the debates between Vasak and Shapur, as in the mystical agon between Shapur
and Arshak, the opposition of actants, heroes anehanti, their position and the casting

5 The phenomenon of riddigolving in the mythopoetic consciousness of primitive man has been studied

in science for a long time and in detail. One of the first to address this topic was Franz Boas (1926).

Li ke Koschei, whose strengt h, enclosed in the four
Yaga

"These ideas are also very rare and have roots going back thousands of years. See: Onians, 1954, p. 326,
39798, 40910, 416.

S8Everything known becomes unknown, poles reverse, me

instructive meaning, beni gmafi bdietnngabhd, mhondament a

I'n all his manifestations, the trickster is always

Order, which oppose each other, he is always on the
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of lots, the oscillation of the scales between life and death is extremely important. Thus,
Arshak, inside the shah's tent, like a pendulum, led by the hand by Shapur from west to
east and back, inclines from life to death and vice Vrsa

Finally, Arshak's lot, like a tossed symbolon coin, falls down to earth and after long
rotation lies face down toward the underworld and eagle up (the eagle being a symbol of
glory). Thus, the Armenian king, multiple victor over Shapur and the Roman ampero
transforms from hunter into hunted totemic sacrificial animal.

Similarly, the scales of fate oscillate in the description of the -@uet between
Vasak and Shapur, where the debate takes the form of -sdbieg. Especially
characteristic is the episode with two mountains, like oscillating scales of!fate,
alternately going underground under the wei

However, the hybristic death of Arshak and Vasak is thoroughly imbued with life
affirming pathos. Sacrifice as affirmation of life through death in Fauskistery
heralds the revival of the house of Arshakids, and with it the country and kingdom of
Armenia, whose foundation is mixed with blobdhis most binding, most cementing
substance.

During sacrifice, as never before, the pathos of sacramental seriousness is justified.

The i dea of iftket ogctemhdature'secyclésis ot an irresolvable

contradiction but the norm of archaic thinking. For archaic consciousness, the phras
Akilling the sacrificeo i s meaningless. The
of it today. The Amurdero of sacrifice is

German saying ¢goes:vdélTgesseasn Wieforgoienisfi Onl y I
deado) .

CONCLUSION

The hermeneutical reconstruction of Faustus's narrative reveals how dramatic
technologies function as instruments of historical understanding. The structural apparatus
of ancient theater agon, the tragic trinity of protagonist, antagonist, and tritagchis
ritual use of space and objedtserves not merely as literary ornamentation but as an
epistemological framework for comprehending the deeper patterns of historical reality.

The tragic technology embedded in Faustus's historiography transforms mere
chronicle into cosmic drama, revealing how individual fates participate in larger
structures of meaning. Through the technological apparatus of drama, historical events
become legile as manifestations of eternal patterns, while particular sufferings achieve
universal significance.

This technological dimension of trageidyts capacity to generate meaning through
formal structure$ demonstrates how the ancient world understood drama not simply as
entertainment but as a technology of truth. In an age iifemc hnol ogy as Tr a
shapes our contemporary consciousness, Faustus's medieval deployment of dramatic

YAt the same ti me AfScales, o writes Olga Freidenber

scales. This is a crossbar, horizon, one end of whi

“Freidenberg describes this situation: fAThe | ot reprt

special signs (also a brand), a fragment of stone; |
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technologies offers insights into how narrative structures can themselves become
instruments of knowledge, capable of revealing truths that escape ordinary historical

discourse.
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Abstract

The personality and work of Filaret, the Metropolitan of Moscow and Kolomna (secular name: Vasilii
Mikhailovich Drozdov, 178R1867), attracted the attention of gvolutionary scholars. An outstanding

church and public figure of the Synodal period he aggiably the greatest Russian Orthodox theologian

of the 19th century. In the peSbviet era, a number of works were dedicated to various aspects of his
multifaceted activities at different periods of his life. Insufficiently studied, however, is treiquef
Filaretds distinctive technique of composing and | i
is to present these sermons as an outstanding example of church preaching in the first half of the 19th
century. Since the mid7th centuy, Russian preaching had been under the defining influence of South
Russian learned monks and hierarchs who followed a scholastic tradition that was modeled on Polish
Catholicism. The rejection of this scholastic tradition began with Archbishop FeofaopBrich (1681

1736). The final and complete break and the establishment of a distinctive standard for the technique and
language of Russian preaching came with Filaret. In his sermons, he primarily addressed questions of
Christian doctrine as well as gpiral and moral issues, adhering to an order and logic of presentation which
strictly adhered to the principle of remaining grounded in facts. Filaret opposed any improvisation in
preaching. Restraint in sermon structure was characteristic. When compsdiogilies, the Metropolitan

selected those themes and questions from Christian doctrine and church dogma that he considered
particularly important for his flock. The | anguage
language with numerouda¥ic insertions, primarily as quotations but appearing often within the text of

the sermon itself. The preacher employed a multitude of poetic devices, leading to the conclusion that he
contributed to the revitalization of preaching, and significantlyagksd its importance in liturgical practice.

The themes, approaches to composition, and the language of his sermons became a model for preaching in
the second half of the 19th century. In distinction to the preceding period when preaching could develop
only within a very narrow circle of high church hierarchs, this allowed for a number of major and renowned
preachers to emerge from among the parish clergy. Considering Filaret their teacher, they adopted his
technical idiom and standard model for the comjpmsiof sermons.

Keywords: Sermon; Explanation of Christian Doctrine; Russian Language; Semantic
Repetitions; Inversion; Deliberate Composition; Poetic Devices; Metropolitan Filaret
(Drozdov)
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jHjdzd?2 bOCtSEB tWSHO wilsjWOdkz cottttmMitsdRBz d J ¢
H%JSJQBar@ BB g Oodddsted yd M dd Mbyddaj dzd W
JtwOlskzter . IMmj 1Isd Yo jMmMlsotsoOdzedwy 5 M stcOA
s tsCOLOIs! zOdetsdzr h s yJd Mis* , s | Jdtetsdzad ¢
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dzj dzd L B3O BJ , fsolststc Od3d , osmM¢ dzd yodzed v dzd ,
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yOfmlsts kftsltjsdvddn' ddshlstodd | didfd Odts ¢ sk

99otHdddM! o ttkmméky tjy': Wtlsjyyo (Stjftsmlis
d Odzj CHEsSIsT yYyomlsts o jet fosftsojHWA L Odzd d30dzd
MsH j ey Odzd § , IsO¢ q dete® fMmztse L OyOfmisizs B

d dzls j dzdzj € Is zd2Qth ldzfs?d cQ@adfs stc O .

[IsS OL sls MrtdOmisdyj M 2 stcOHdydd dzOyOodz
ltesC s s FYU®3 §)1,68dr Miskzf Oah jets IsOCY] ¢ dzOo dz'r &3
yjtweCtsod n o] W isteds. 1 s MeOodzj ded® My ftesf o
ftesfsojH! orcdWH]jd&ZO ftetsMmissR s tak ddddHiiz dz Cxadgts 2 d
SftcjHjdzj dgdzr I3 dgj f sHodY dgr A3 tkBtedE Oz, O Mblse
ANjsWOdz dzgj btsdzr €5 Bsdzr hj dgf MlsOOdzmw - §f sMilssW c
Ists detso " d3 d dzj 5) d H Odzdz’ 3, des d ftsdzj 3L Jtetso (
CObtsdzdyj MSdrn totgdaydig ¢ S0, ftetslsd o sdf dydz ~ H o
BjMisOCIsdz = Odzj CHisIstse . [dz2 OCyJ MudlsOdz dzj
ftesfso jHBISCO BBEONOK! Mw ¢ wiryjmSdd By jMise
d fsi1ds COC tBtOLY" HAW ~"ftedmlsdPdiznd HEsttj B Ozd -
Zxyd oiMm! &30 tjHEB. 1 yjdalstey odzedBOdedw Mistsw dzte
MlsOteOdiznw HEBSCOL' 9 0Ols! cOtedigsdzeds By HE Motsddd o
LIsts?2 yYyjdz¥ tsdz 6OLBJtcOdz SOYHEE ydlsOlskz dL 49
Istsydzr 2 fd3s Hpdz, f Jue@dzdzy dz! dzf §] d3d MIsO. ¢dzj CHEsSIST
Sde LOBjdddz foddeoOdd dL Ydkd2 Mmewlra d,
ftoesftseo jHdzd §C 5O, stcj Btso Qo h dn L dzOdzd W Mo j sM¢C t
fsHyjcCdoOdz dzj sBrtsH d@3sMIs! i tcioawh jodapigtectss ts
1dMOdedw, botstcjdzgd?2 MmMoewlsr o [bytse d dmbstedd A
Moz dz fdz Ltso Oz Issdz' €5 Y dlbdwdid fmewlisr o.
smilsmMlsedj ©o99jHjddw (exordium), tBWL O] dz' dzt

X

JjL o Mw C djrdzd 8 Is fidsfiply telzlzC s0 " 8 Oz Isj € Mls, ZO ¢ Bist
totsf s j H! . l 5L d3tsy dzts, dzd BJlL pdzdwdzdw ftetslsy
tciBtso Oz BIs ftesftso jHdCO YjbSisets dL dtsy j ddvw

o AN BYWORO 1tsitfssadyd® dzOyOdzsm! otsL oatcON
tesf sojHd d f tSHdzddzdz d3 Jiju o f mip tzdetedsk O &g d ) © dedsHic
otstej dzd W mewlisr A [ sytse. 1 J85BRrBBHJd BsMIs! Is (
COLT 9 OdzO ! 9 MtMmisOo dzj degdes iz A | ) ©dzBdgl dzldsitst, s ff
fts ¢ dzO ) dzts Cslststots A3z sOC Y j ftej HEMBOIstcd o OdzO
fesfso jHddU]MSB2 Hjwlsjd dshlsd o jHoziosH s &
B zOMis ™ 6] .

CL'C flesfSojHj?2 AjUOdRO ) tesCsfsoadyud ftojH
YyJ e tso dzesmdzOo w dzg € ts6 5. Jdz IsOCy|j fMsH j o) Odz 3k
Cslstster a dzdh ! dgj Bdese dy dzOh dzd ©WOMY tetsmistc Odzj dzd
Bdzsy j Misosds ftedHOIssydz Sd M toj i cirsy dpsay 2 ) stisltOte
L Od3d yoOdzd ¥ dzj Stslstster A dmimdzj Hise Ols j dzj 2, fn d dzls
ModHilsjd MisotsoOdz 5 wWodasd3 o dzdw dzedd dzOIsd dzfm€ 52
ZzOIs™ dzd, Y3 2O kMM sd, GBetsecd) MmMeotd orf Misky
(tOKROLGcdz M18849) .
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d d&3J ded{.dzOtc j Is fwonzwisddfsy wdz y dij8ddsildy (RIABY2j7tc OlststemC 52 ¢
dZOokz¢ d ot tsmdzj HMmlsedd ttcHd dzOtcdz" &3 OC OH J &3 € tsd3 (
d fgdB)datsfls d

1 H T iz MstsBteOL dets fftodoe jMisd ddzej dedj 1 J todzd daf
(dtcdzHIsO) , dLEyOeh jets ydLdgjHjWIs] dz' desfyls: dj teC
Brils! dyjls, ded o &ide hj2 Mmisjfidd Mmfsmse Mmise
kMMt wiLrCO, Yjd Mehtdpby 2o08ddke. (106
LIsdds o Oy dats tslsd34 gt Iss edzdwdzed] RBIlstetsy sdzd s O
o bestoyjmlsej 1 EN Qq’dzO. AN dzOtejIs dzj Istsdzt S5 L dzgC
Motcj d3j dzded € ©, des d ofj dzw dz a3z ozj ek H Bz, sz dz
¢ dzts dzdzts s ¢ BdzOesyjMsdotsdlz (o jHjdd® . s
ftosmdzOo dzj dzdzr 2 st ls f jtojyddz dzgj BOzts tcOL syOtetse
lehCddzO 26 BOW 1818 ¢. twtsHddzdm! kOS] dJ izOd
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vd3 Mtsdzdzd dz' j d3 oL o Sdzdetso Odz? . . .

AKJdzd dzgjls fjtcjHB dgdatse :

djtHYyy HEkMmsts, ftOLHjd &,

R Istsdsdls d3j dzv IstsmC s
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sMmotseByHjddd Ctoj Misy wdz (RsSOdzdz (v dz" yyjo), 1997
AddzOtej Is BHigCld@my ,f) ik ¢ dzs ydilsj dz' dets?2 wshdetse Ols j dz' dz
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sis € dzd € dzlz dzfyw :

14 d2O0f tcOfmdaets, dzj Mdzlz yO2 dzts
rdLde Bl 18560 didzgj H OdzO,
14 BJL oBdzd 160 SO dzts?
R dzO S OLdz tsMmkyHJ dzO.

O3 W Mot dztc Qo dats?2 o dzOfls &
1 &z dL Isjd3de" = BJLHOZ 9atsLL 9 Odz,
O3 dzOf sdzdzgd dz Hikzh 2 MisteOMmIs! &
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SlsHjdz dz" B MisstesdzOB BdescsctcOdedats?2 H j Wisj dz' datsfiyl
fJjticdsHOR jets ydLded (rkzteOodzj o ©, 2003; RBOdzdz
2020; [ OtS (¢tedzH Is) , 200 3; 1} Odzm € Ow , 200 8; o
Arfddz, 1997;3,cSCsbsAI 222R0OD). [HAOCES HEts fdn
dLEyj dedegr &3 tsfplsOjIsmw o jMm! &3O 90y der 2 otsfftetsfy s f
d wL"'CO fftesftso jHj2 Bt tsdadlsO. afjydod ds,
ftsdzdzj § of Widzdls! L dzOUJ dzd j dj citso st syfdtsfo jHjj @S tseo
ftoesftso jHd MddesHOdz! desets ff jtcdtsHO.

RiMfstsyded Csds ftostftseo jHdad yj M€ s2 Hd Wlisj dz' dztsfls
jMisjmlse j dadats, Mzey ddzs wowh jdzdetsy 1 dmMOdady . J

ssdz¢ soa Odz M Btsdz! h 82 BidslstedlIlsj dz desfmils! & d Mlst
dimmdzj His9 Ols j dz ftoestf s j H ded udpdj$@ 2A .H j [W jsg @ tHas s |
ZOL " 90z BtesftsdzdlsO AdJdzOtejlsO fAjHJdMlse j dzdz" ¢
Csstesets yYykemlsalkzjh mMoMkzy Isj Mdzlz & i tsdzdzlz &
1 Oo9 jiklgjealsmatse s d 1 so BGts, ykemlseokzjh i sdzdzts s Iz
tcjdzdeddo. (MistRkA59 fombstesjddd fHttsftseojHd dzO
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tcOL tczh OjIs?0 (AddzOtejls (rtetsLuHtse), 1873, M. 21
sBdzd yjdd?2 Isjd, vyt tBtOh Odzfw dzj f sM@iH Mise j da
ZetsH dzts 0, AfMHj dzO2 s j SHisdzy j dzd J O, Aftesh & dzj
SHdsotcj B3] dedes o tsodzj SOz Mz h Oflsi g Rdzr gf Ay H 2 dh
Mtsotcj d3j dzdetsets tsBh jMlsa O AddzOtejls B dzd yoOdz, dzj
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tesftso jHW R tsdz tcOLoadoOdz L dzgOydlsj dz' dets BBdzj j 5
j otsL sy dets Hj dzdIls! ez Ispr € wdsth ff dedetsdz® | UM Isstf tots i
ftsejHddC BO, Is ts d Mis+ | dzO ftesftseojH(d HtS
ted yd M mM@dzrae.. 0f j o Ohtse. 1 0 LtIsd ctkzffr d
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Abstract
This study investigates the performance of the Al translation system ChatGPT in comparison with human
translators in rendering cultur al ITye Cainmbriéogyidte d expr es

English. Cultural expressiorisparticularly idioms, metaphors, and religious refereficpsesent major
challenges to translators, who must interpret meaning not only at the linguistic level but also at the
pragmatic, emotional, and soedoltural kevels. Adopting a qualitative content analysis approaehstudy
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empl oys Bak e rbésed franqpwdrky assessimg semantic accuracy, pragmatic equivalence,
cultural adequacy, naturalness, and functiolighment. Through this analytical lens, the study explores
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pragmatically rich expressions. The findings reveal that while ChatGPT performs well in proitlusing
structurally coherent translations, it frequently struggles with figurative language and culturally specific
nuances. These limitations stem from the absence of embodied cultural knowledge -andlsative
judgement, which are essential for mmtieeting implicit meanings and cultural resonance. Human translators
demonstrate stronger interpretive and cultural sensitivity, particularly in challenging areas such as
metaphorical imagery and religious references. The study concludes that althoygtefssincreasingly
contribute to efficient and accessible translation workflows, culturally intricate texts likzattee Trilogy

still require human expertise. A hybrid huniail translation model, therefore, emerges as the most
effective approach for balancing efficiency with cultural and pragmatic depth.
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INTRODUCTION

Language is a tool for communicating, understanding, building relationships, and
creating a sense of belonging. It is accepted that all languages have culturally distinctive
expressions, and they serve an important function. These expressions areditficalty
to translate since the translator needs to be sufficiently knowledgeable of both languages
and cultures, as well as be able to recognize and handle unforeseen problems while
translating and matching interlingual cultural pairs. Both English aabdiéhave cultural
and ideological components that influence how meaning is communicated. It's
challenging to accurately convey the meaning of preset statements without considering
translation concerns. The difficulty is that these manifestations wenedolby religious
or cultural ideas. These words are exclusive to a language and culture, making them
incomprehensible to others. Language and culture are intrinsically intertwined. A high
quality translation from a linguistic and cultural standpoint ingshincorporating
figurative meanings to recreate the original beauty of cultural piecedafhi et al.,

2021).

Translating cultural elements between English and Arabic is complex. The task
becomes even harder with literature because these works often use language strongly
linked to their culture, which makes translation quite challenging. Books and poems
frequentlyuse expressions and references unique to their cultural and social contexts.
Translators must skillfully manage these cultural aspects to preserve the original meaning
and tone of the text. This requires a deep understanding of both the language and the
cultural background, making the task both demanding and fascinating. For example, texts
such as N a g Cairb TriMgy lare eiah z2nd cultural references, idiomatic
expressions and social contexts which are intricate within the Egyptian society and the
Arabic culture. These cultural dimensions normally convey denotative or emotive
meanings which lack corresponding equivaentthe target language. Translating such
elements, therefore, exceeds the task of finding linguistic equivalents to understanding
the deeper cultural meanings that influence language.

According to Mona Baker (2006), translation is not merely converting texts into
other languages, it is also understanding the sodioiral structure behind them. With
respect toThe Cairo Trilogy the translator has to go beyond looking at the surface
meaning of the word to its historical, political, and social aspects within which the
characters interact. The task of preserving linguistic integrity and cultural
contextualisation thus becomes aajrchallenge for the translator, especially when these
cultural nuances are unfamiliar to the target readers. Although recent translation
technologies such as Al systems are trained to deal with a wide variety of texts, they may
demonstrate more satisfying results tackling a more straightforward translatioct,proje
than dealing with the complexities of cremdtural nuances embedded in such literary
texts (McCorduck, 2004) . The process of tr;
trilogy underscores the complexities which require human understanding aisd cros
cultural comprehension in the process of translation.

The purpose of this research paper is to examine the efficiency with which ChatGPT
transl ates Arabic cul t QaraTrilogy. X @aimsdoscamparen s f r on
the translations produced by Al with those completed by human translators in order to
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assess how both human and Al translators approach the task of translating these
expressions into English. The studydés outco
and disadvantages in capturing the linguistic features as well as the subtle cultural and
emotional connotations conveyed in the selected expressions. Through this comparison,

the study aims to assess how well Al translation systems can match the benchmarks set

by qualified human translators and pinpoint the enhancements required to imgiove th

cultural competency in translation. The findings of this research will contribute to the
broader debate on machine transl ationbds po:
translators in certain situations. Additionally, it will provide importaetvpoints on the

role of Al in translating not just words, but the rich, culturally important expressions.

Objectives of the Study

This study attempts to evaluate how well Al systems such as ChatGPT translate
Arabic cultural expressions froiithe Cairo Trilogyinto English by examining how well
these translations fit the pragmatic and cultural context of the original text. It assesses
how well Al satisfies the standards set by human translators by contrasting its translations
with those of human translators jray particular attention to how each handles idioms,
social references, and culturally embedded language. Additionally, the @imd to
indicate areas where Al could be further developed to improve its cultural competence in
translation as well as the strengths and limitations of Al translation systems in maintaining
the emotional and cultural nuances of Arabic expressions.

The study aims to answer the following question:

1. How accurately do Al systems like ChatGPT translate Arabic -cultural

expressions fronthe Cairo Trilogycompared to human translators?

2. How well do Al translation systems capture the cultural and emotional nuances

of Arabic expressions fromhe Cairo Trilogy

3. What are the strengths and limitations of Al in translating culturally rich Arabic

expressions, and how can it be improved?

LITERATURE REVIEW
Culture and Translation: The Role of Skopos Theory

The concept of culture is crucial to translation studies because it has a basic impact
on how language is used and understood in various communities. Culture is that complex
whole that includes all of the skills, information, and beliefs that individual®ldp
while belonging to a society. As a result, culture includes a wide range of traits that
together form the unique fabric of every civilization, including social heritage, beliefs,
customs, values, traditions, and language.

As Peter Newmark (1988) observes, culture is profoundly ingrained in a group's
lifestyle, which is articulated through the language they employ. According to Newmark
(1988), foreign cultural expressions are classified into three types: ecological, material
and social. These categories include social organizations, politics, religion, art, gestures,
and habits. Proverbs, collocations, phrasal verbs, and figures of speech (such as
metaphors) are all examples of cultural expressions. Translating literatbreultural
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characteristics is difficult since translators must comprehend both the original and target
cultures.

Baker (1992) broadens the definition of culture, describing it as a multidimensional
combination of elementsincluding history, religious beliefs, and social institutions
that impact individual relationships within a society. These cultural compornrenisg
significant obstacles in translating, especially when it comes to rendering expressions that
are strongly embedded in a source culture. In her doo®ther Words Baker (2011)
suggests that SL expressions can convey concepts that are unfamiliarsotiety,
whether abstract or tangible. It could be a religious belief, a social norm, or simply a sort
of food. Baker identified common neaquivalents in translating from SL to TL, as both
languages have unique cultural expressions. She arranged ithéne following
sequence. a) Cultspecific expressions, b) Unlexicalized SL expressions, c)
Semantically complex SL expressions, d) Different meaning distinctions, e) Lack of top
ranking, f) Lack of a specific expression, g) Physical differences, $girilarities in
expressive meaning, i) Dissimilarities in form, j) Dissimilarities in frequency and
tendency of using specific forms, k) The use of loan words in the SL.

Olive Classe (2000) makes the assumption that cultural differences between SL and
TL could result in translation loss because certain contextual elements have
characteristics unique to SL culture that are absent from TL culture. These characteristics
are peculiar habits or lifestyles of specific individuals that are not mentioned in the target
language. Skopos Theory, developed by Katharina Reiss and Hans Vermeer in 1984,
offers significant insight into translation practices; this approach posits thatstian
must extend beyond merely aligning words and phrases across languages; it should
consider the role the translated text will play in the target culture. Translators need to
make sure that the translated material is easy to understand for thos@lwdend it. The
term ASkopos, 06 which comes from a Greek wor
decisions should align with the audience's goals and cultural background. This involves
thinking about who the readers are and what the translatistaiachieve, so it is clear
and culturally appropriate for them. Translating books such as Naguib Mahfaums
Trilogy involves more than just switching words between languages. A translator needs
to convey the cultural essence of the work. According to Skopos Theory, translations
should capture not only the words but al so
challerging because it is hard to grasp all the subtle details.

The Skopos Theory offers further valuable context for conceptualising the
evaluationof Al translations, like that of any contents produced by ChatGPT, because it
looks at how cultural expressions are evaluated. However, although Al systems can
provide speedy translation of individual words and phrases into anlathguage, they
do not always reflect the cultural and emotional nuances to clltwned phrases. As an
example, Al might output the literal version of an idian culturally relevant phrase,
without preserving the emotional value of the original resonance that a human translator
might be familiar with.Cultural sensitivity is an integral component not only in an
overall translation but particularly in translating a cultboaind expression (Baker,
2006); hence, Al systems still need to be refined when it comes to resolve the nuances of
a language that come to arhan translator as a second nature.
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Hans Vermeer (1996) expands on Skopos Theory by emphasizing that translation
should be guided by the needs and cultural context of the target audience. This perspective
is key to making sure that Al translations Tdie Cairo Trilogyare not just accurate
linguistically, but also culturally meaningful and emotionally engaging for English
speaking readers. Based on this, the current research draws on Skopos Theory as its
foundation.

Categories of Cultural Expressions in Translation

Cultural expressions, as explained earlier, are an essential component of translation
studies. However, transferring them into another culture cannot be done by just mastering
the language; it is required that a translator is equipped by a deep undegst#ritie
culture, history, and social context that shape these wdgadar(cia & Asmarani, 2016)
Scholars have proposed different ways to categorize these expressions, focusing on their
unique aspect of culture which poses a challenge to translatose Tategories can be
helpful to translators, guiding them to choose the right strategies for dealing with cultural
differences. In the following sections, some of these categories will be explored using
insights from important translation models.

Cultural Referents

Cultural referents are words or ideas that are specific to a culture, such as traditions,
historical events, or landmarks. Translators often find these challenging because the
culture they are translating into might not have a direct equivalent. Fordasttme
Arabic word #dAiftaro describes the meal Mu s |
Ramadan, and it doesn't have a direct match in many Western cultures. Newmark (1988)
explores methods for translating cultural concepts. One approach isugidrs(iivhich
involves replacing a term with a similar one that aligns with the target culture). Another
approach is paraphrasing, because it means explaining the idea in different words. Baker
(2006) emphasizes the significance of understanding cultufafrenees during
translation; she points out that grasping these references is crucial for preserving the
meaning and impact of the original text. However, this can be a challenging task.
Although this is the case, translators must navigate these congsexiti

Idiomatic Expressions

Idioms and cultural expressions are a collection of words that cannot be predicted
based on their individual me a n itnlges . b u cFkoert oe
means Ato dieo. Arabic speakers would not
idiom if translated literally inter KCBCHCIBIven these explanations, it is clear that theorists
and translators are extremely concerned with the transmission of cultural words and
ideologies.

Because the methods translators employ to convey the text might result in
differences in translation and can represent various ideological viewpoints, they perceive
the process of translation as a delicate endeavor. This implies that a translator must be
bicultural rather than bilingual and use caution when translating such a work (Dweik &
Suleiman 2013). Furthermore, Yameng Zhang (2020) explains that translators must be
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equipped with pragmatic skills to be able to understand the literal and figurative meaning
of idiomatic expressions and how they function in their cultural context.

Cultural and Religious Expressions

Religion and language are closely connected, often serving to bring people together.
In other words, those who speak the same language tend to share a stronger bond than
those who do not understand each otherods |
translating religious expressions can be particularly challenging, especially when the
translator is not deeply familiar with the cultural or religious context. In some cases, a
translator may misinterpret the meaning of a text, especially if it is not inrthtve
language. Religious expressions pose unique challenges because, as Myron Lustig and
Jol ene Koester (2003, p. 16) point out, Are
binds people to one another. o

Moreover, religious expressions are deeply rooted in the Arabic culture. Religious
expressions are used Ain a variety of for ms
offers of congratulations, greetings, farewell and gratitude expressions, andsether
f or ms-Rojai€, 021, p. 3). Thus, translators must be sensitive to the differences
between Arabic and Western cultural beliefs and concepts. Arabic and English also have
distinct grammatical structures and religious terminology, with eaguéage containing
its own set of religious expressions. In fact, the religious terminology in one language
may carry different meanings than the same term in another language. This lack of direct
correspondence between religious expressions further coteglitee translator's task.
Religious writings can be interpreted in two different ways, according to Eugen Nida
(1964): first, as texts that speak to a community's historical or current religious beliefs;
and second, as texts that are essential to theafammand maintenance of a believing
community. Nida (1964) underlines that translators should interpret a text's meaning
through the eyes of the believing community, which recognizes its authenticity and
strongly values its relevance to their beliefs prattices.

Cultural Humor and Irony

Irony and humor present another challenge to translators since they rely
significantly on shared experiences, social norms, and cultural knowledge. In some
cul tur al contextm®k Oelydrhesashad stceulms ,A t hese)
ridicule. If the target audience is unfamiliar with the cultural context, the subtleties may
be lost during translation. Humor usually employs subtle cultural cues; therefore,
appreciating it requires knowledgé laoth the cultural context and the linguistic forms
used. According to Hurtado Albir (2001), in order to preserve sarcasm or comedy,
translators may need to replace culturally particular references with ones appropriate in
the target culture; if this is not possible, an explanation may be required.

Metaphors and Symbolic Expressions

Metaphors and symbolic expressions can sometimes present serious challenges for
transl ators. James Dickins (2005, p. 228) i
which a word or phrase is used in a fi@sic sense, this ndrasic sense suggestiag
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|l i keness or analogy (whether real or not [ é
wor d or phrase. 0 These expressions usuall
influenced by cultural concepts and social conventions. According to George Lakoff and

Mark Johnson (1980), metaphors are often rooted in cultural experience and have an
impact on our conceptual thinking. For example, according to the target culture, the

Ar abi c meCHaFp he@a O§ €3a of bl ood) may xaetf er to
meaning may differ. It is essential to comprehend these cultural peculiarities in metaphors

and ensure that their meaning and emotional impact are preserved in the target language
during translation. Translators may need to alter or reinterpret ttaghuoe to ensure its

emotional relevance in the target culture.

Everyday Objects and Practices

Everyday objects and practices also reflect cultural identity and provide insight into
a societyodos |lifestyle. These include terms
LawrenceVenuti (2008) emphasizes that translating these expressions redutiagyn
linguistic knowledge but also an understanding of how such objects and practices fit
within their culturd@albgdbarktee yt). i horAriarbsg tca rcaie
place where bread is baked but a site embedded in specific culadiiotrs. Mark
Shuttleworth and Moira Cowie (2014) argue that translating such expressions often
requires either substitution with culturally appropriate terms or detailed explanations to
preserve the practiceds significance in the

Artificial Intelligence and Translation

Machine translation (MT) is the use of artificial intelligence (Al) and machine
learning algorithms to translate one language to another. MT is an essential Al application
that has grown in popularity in recent years due to advances in natural language
processing (NLP) and deep learning techniques (Lauriola et al., 202Bas&éd machine
translation has become an effective tool for organizations, governments, and individuals
to connect with people all over the world (Hager et al., 2017). In the late 48d@sarly
1950s, researchers from the United States and Europe made the first documented attempts
at machine translation.

Among the most innovative language uses of Al are translation and interpretation.
Translating between two languages, such Arabic and English, has historically been quite
challenging because of differences in syntax, grammar, and cultural idioms (Ali et al.
2012; AkJarf, 2022; Banikalef & Naser, 2019). Machine translation (MT) has evolved
greatly with Al, and tools are now available to help bridge these linguistic and cultural
differences more effectively than ever before (AlAfnan, 2024)péwered transition
systems, particularly those based on NMT, have the potential to eliminate language
barriers in a wide range of contexts, including media, education, trade, and diplomacy.
Even while Al provides groundbreaking solutions, there are still issues vathaay,
context, and nuance in Arakic-English translations.

Neural Machine Translation (NMT) marks a major advancement in the translation
capabilities of artificial intelligence (Siu, 2024). In contrast to traditionatlvaked or
statistical translation approaches, NMT employs deep learning algorithms to interpre
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entire sentences as cohesive units, enabling the Al to better understand context and
generate more fluent translations (Mandal et al., 2020). This method proves effective
when the languages involved in translation are structurally distinct such as thatbase
Arabic and English. While Arabic language is characterized by a complicated
morphological system in which word roots are reinforced by prefixes, suffixes, and
suffixes that express meaning, English is known for its relatively basic morphology and
flexible sentence construction; NMT systems, such as those used by Google Translate
and DeepL, considerably improve the ability to manage these linguistic complexities.

Despite the fast advancements inpiwered translation, the current research paper
points out that some problems still persist. One difficulty is to ensure training Al systems
on highquality, diversified datasets that capture the complete cultural ruanéeabic
and English. While Al has enhanced translation accuracy and efficiency, human
translators are still crucial, particularly for complex texts like literature that require
cultural insight. Al is effective with routine and largeale translationdut it is human
translators who bring essential context, subtlety, and cultural awareness to ensure
meaningful communication. Although Al performs well in many cases, it does not match
the deep understanding that human translators have. Thus, bothtAlraad translators
are needed.

In November 2022, OpenAl released the Al chatbot ChatGPT, initially based on
the GPTF3 series of large language models. Since its launch, it has been improved using
supervised and reinforcement learning methods. Originally designed for use in
conversationaapplications such as chatbots and messaging systems, ChatGPT has
evolved from the GP-B.5 model that completed training in early 2022. Recent upgrades
ledtotherelease of GPAI, t he | atest version in OpenAl ds
GPT-4 isa large multimodal model that processes both text and image inputs, producing
text outputs. Although it is still less capable than humans in manwoell tasks, GPT
4 performs at a humarke level on various academic and professional benchmarks.

Although Al increasingly produces fluent translations, scholars of embodied
cognition argue that understanding culture requires lived experience (Lakoff & Johnson,
1980). Cultural expressions often rely on embodied emotions, social practices, and tacit
knowledge that cannot be fully encoded in training data. Moreover, Al cannot evaluate
its own translations pragmatically, nor does it possess experiential grounding. Thus,
certain dimensions of culturalpragmatic judgment remain tied to human embodiment.

METHODOLOGY

This study investigates how cultural expressions from Naguib Mahfbloe'€airo
Trilogy are translated from Arabic to English. It compares translations by ChatGPT with
those by human translators to see how well Al handles these expressions. Literary works
often have deep cultural meanings. While Al translations can be effective, human
transhtors catch subtle details better. Even though Al has made a great process in
translation, this research aims to indicate where Al still needs improvement in some areas.

This study employs a purely qualitative research design, as its primary aim is to
analyse culturally embedded expressions and their pragmatic functions within literary
translation. Because the phenomena under investigatouitural nuance, figurative
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meaning, and translator decisiorakingi are inherently interpretive, the study does not
incorporate quantitative measurements or statistical analysis. Instead, it relies on close
textual reading, thematic coding, and comparative interpretation to evaihat
differences between Adenerated and human translations.

The Cairo Trilogy

The Cairo Trilogy(authored by Naguib Mahfouz) is essential to modern Arabic
l'iterature; it includes three novels: fPal a
These books narrate a story of (thePalvad family living in Egypt during the early
1900s. They delvmto themes such as power struggles, family relationships and societal
changes. A key figure in the stdryAhmad atJawad represents the clash between
traditional values and modern ideas. However, this offers a view into the cultural (and
political) sene of Cairo at that time, although it reflects complexities that remain relevant
today. The trilogy is renowned for its rich storytelling and depth, and it played a crucial
role in Naguib Mahfouz being awarded the Nobel Prize in Literature in 1988. Bb&Ar
version ofPalace Wallcame out in 1956 with the titRaynal-Qasrayn Palace of Desire
followed in 1957, first published in Arabic @asr atShawq The third book in the series,
Sugar Streetwas also originally published in Arabic in 1957 undee ftitle al-
Sukkariyya The EnglisHlanguage translation of Palace Walk was completed by William
Maynard Hutchins and Olive E. Kenny. The translation of Palace of Desire was
undertaken by William Maynard Hutchins, Lorne M. Kenny, and Olive E. Kedagar
Streetwas translated into English by William Maynard Hutchins and Angele Botros
Samaan.

ChatGPT

The study will use translations produced by ChatGPT, a computer program from
the company OpenAl, which came out in November 2022. ChatGPT is built on the GPT
3 series of language models that were developed in 2020 by Brown and other researchers.
It was orginally intended for use in chat applications, such as chatbots and messaging
services. Over time, it has improved through techniques known as supervised learning
and reinforcement learning, which were detailed by Radford and other researchers in
2019. Thefirst version used a model from the GBb series, which finished training in
early 2022. Recently, ChatGPT was upgraded to -&PWhich marks a major
advancement in OpenAl's work in deep learning, according to OpenAl in 20234 GPT
a large model thatan process both text and images and generates text outputs. While it
still doesn't quite reach human abilities in many-reaild tasks, GPH has shown it can
perform at human levels in several academic and professional areas, as noted by OpenAl
in 2023

All Al -generated translations in this study were produced using ChatGPH4(GPT
accessed in March 2025, ensuring consistency across all outputs. To maintain
methodological transparency and reproducibility, the same standardized prompt was used
for every &cerpt:

ATransl|l ate the following Arabic passage
cultural expressions, pragmatic meaning,
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This controlled prompt design minimizes

could arise from changes in instructions or contextual cues.

To reduce researcher bias and ensure that
unoptimized performance, only the first output generated by the model for each excerpt
was considered. No iterative prompting, regeneration, or ranking of alternatpugout
was conducted. This choice follows established best practices in maerskation
evaluation, where repeated querying can introduce subjective selection effects and
undermine the reliability of comparative analysis.

Data Selection

The study will draw its primary data froiirhe Cairo Trilogyby Naguib Mahfouz.
This series is abundant in cultural expressions and social references depicting Egyptian
life. The research will concentrate on specific Arabic cultural expressions within the
trilogy, particularly those that are challenging to tramsiato other languages. These
expressions will encompass a range of cultural referents, idiomatic phrases, social
practices, and religious or spiritual references that are inherently tied todtggptiety
and the Arabic language. The goal is to examine how these expressions are handled by
both Al and human translators and assess the extent to which each translation preserves
the original s cultural and emoti onal reson
The human translations used for comparison, as explained earlier, are the officially
published English translations of tGairo Trilogy by William Maynard Hutchins, Olive
E. Kenny, Lorne M. Kenny, and Angele Botros Samaan between- 1956 These
translations were selected because they are the canonical English editions, produced by
professional translators and widely recognized in schioia.

Translation Methods and Evaluation Criteria

To compare how Al and human translators handle the cultural expressions of the
text, two sets of translations will be analyzed: Al Translations using the latest version of
OpenAl's ChatGPT, and Human Translatipngduced by professional translators. The
current research paper aims to evaluate the accuracy of Al translations of Arabic literary
texts. It places a special focus on how Al handles social and cultural aspects, including
idioms and religious phrases tlzaie unique to Arabic culture. Additionally, it compares
these Al translations to those done by human translators to evaluate the similarities and
differences in handling these unique aspects. Understanding cultural expressions needs a
grasp of their culttal background. This evaluation aims to see if Al can accurately
translate references or sayings specific to a culture without changing their meaning. It
also examines human translations to evaluate how well they preserve these cultural
aspects.

This study adopts a qualitative content analysis approach, which is well suited to
examining nuanced linguistic and cultural features embedded in literary texts. The
method emphasizes the systematic identification, coding, and interpretation of
meaningfulunits of datd in this case, Arabic cultural expressions that pose translation
challengesThe excerpts were selected through purposive sampling, a strategy commonly
used in qualitative translation studies to isolate segments that are informetii@md
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analytically relevant. Priority was given to expressions with high pragmatic load, dense

cultural or religious connotations, and figurative meaiiifigatures that are most likely

to expose differences between human and Al translation performance. Tusiper

selection ensures that the analysis focuses on segments where translation decisions carry

significant semantic and cultural implications rather than on routine or literal passages.
Each selected excerpt was then coded deductively using a predefined category

system comprising three analytical domains:

1. Religious expressions,
2. Idiomatic expressions, and
3. Metaphors and figurative language.

These categories derive from established classifications in translation studies (e.qg.,
Baker 2011; Newmark 1988) and reflect recurrent challenges documented iniArabic
English translation scholarship. Coding the data in this structured way enables the
resarcher to trace patterns in how ChatGPT and human translators handle different
expression types.

To evaluate whether one translation can be considered superior to another, this
study adopts a set of <criteria grounded in
and widely applied in translation studies. These include semantic accuracy
(correspondete of propositional meaning), pragmatic equivalence (the preservation of
intended illocutionary force and implicature), cultural adequacy (alignment with the
sociccultural context encoded in the source text), naturalness and fluency in the target
language and functional alignment with the Skopos of the translation. Within this

framewor k, Acapturing cultural val enceo i s
quality; rather, it forms an integral component of both pragmatic equivalence and cultural
adequacy as defined by Baker. A transl ati ot

maintains the denotative meaning of the source text while also reproducing its culturally
embedded connotations, emotional resonance, and communicative intent in a hanner t
is linguistically natural and contextually appropriate for the target readership.

DATA ANALYSIS

This analysis explores the translations of ChatGPT and human translators when
dealing with Arabic cultural expressions ¢
Trilogy into English. It aims to evaluate the quality of the English translations produced
by Chat@T when processing Arabic idiomatic and religious expressions in the context
of literary texts. The accuracy and cultural sensitivity of the English translations will be
compared to the original Arabic text as well as the English translations produced by
human translators. These expressions are deeply rooted in Arabic culture, history, and
society, which makes them challenging for translators, especially when direct English
equivalents are not available.

The study investigates how translations by Al measure up against those by
professional human translators. This analysis reveals the strengths and weaknesses of Al,
especially in maintaining cultural and emotional meanings. By comparing Al and human
transldions directly, the study seeks to determine how well Al can reproduce the cultural
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and practical elements of the original Arabic text. This section also explores how well Al
systems handle idiomatic phrases, culgpecific references, and social dynamics
embedded in Mahfouzds work. The fimdings ai
has succeeded in capturing the intended meaning and areas where further development is
needed to enhance its cultural competence.

The examples will be categorised into three sections: religious expressions,
idiomatic expressions, and metaphors.

Religious Expressions

Example 1
Fnile 4kmMT CyNnNriOF EAtrtOF c¢cT ppOb Fr s
UFDI KOF 4 1 FiDHbY¥ ) jirTu®ImOF r_KfY3s RBF FRMKF D N
. MFj RIOF ™M UWj LIKOF m

ChatGPT Between this and that, sweet and gentle melodies resonate within him,
echoing from the joyful gathering. He followed them, coming and going, and cried out
from the depths of his heart: 'Ah, Allah is the Greatest." This song he loves, just as he
lovesdrn k, | aughter, and companions. 0

Human translatorNow and then some of the sweet, catchy tunes that were sung at
their happy parties ran through his head. He abandoned himself to them and sighed, as
they drifted away from him, nGod i s most g
drink, laughter, comanions.

AO3BY transl ating to # &oodnArabic ghlase us€édr e at e s
in many contexts. It is common in religious ceremonies, at celebrations, and during times
of strong emotion. The phrase serves as both a formal prayer and a spontaneous
expressiomf amazement or de2»wWY egprergseFhetphbng
such as happiness or excitement. For example, Ahmad Abdujawwad remembers good
times with friends, enjoying drinks and music he loves. He uses this phrase to convey the
joy the music brings him. The transl ations
great o produced by Al and human transl ators
the Arabic phrase failing to capture the character's joy and emotional réleasee
fitting translation might be A0h my God, 0 |
surprise (mucdby®B®BYke the phrase i

Example 2

GH TR W sl FOTFRMERMHEN TeK s orvinbb FHDp Y
pCyd T 0O CrjlOF : W

ChatGPT:Finally, he asked without lifting his head about the empty coffee cup:
'Have you regained your health®mina said in a soft voice: 'Praise be to God, sir.'

Human translatorFinally, without raising his head from his empty coffee cup, he
asked, AHave you recoveredo Amina replied i

The Arabibc COp htidkasres Ifat es t o fAPrai se be to
English. People who speak Arabic use it in various situations to express gratitude and
recognize their circumstances, beyond just religious settings. For instance, Amina said
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fib Cor jtkOF express her thankfulness for feelin
be to Godo or APraise Godo convey the meani
which emphasizes Amina's acknowledgment of her improved health. However, the Al
trandation misses the deeper significance of the phrase in this particular context.

Example 3
bﬂﬂaﬁg&aﬁfY3rO CtyK CpY bFHT ndAK pYYIWOF pOtTt F
: W3THhB PH> ¢T bHYb ckM wr B3 CUHIIKOF C1

l0F3 MHKY ... 1L

ChatGPT:fHis gaze hurriedly and greedily scanned her body, like a mouse running
over a sack of rice to find a way out. He said with admiration: 'In the name of God, what
God wills!" She continued moving forward after stopping, smiling, and saying in feigned

fearYour eye! ... | seek refuge in God!o
Human translationHis eyes ran over her body as quickly and greedily as a mouse
on a sack of rice |l ooking for a place to gc¢e
Godds will be done. 0 After her pause, she
pretended feafy Your eye! God protect me from it.o
Thephrasééi _ F 1 O Bt ranésflZates to Aln the name ¢
oriGod has willed it.o 1t I's a widely wused

admiration when witnessing something beautiful or extraordinary. It shows respect for
remarkable things. Thephra®e0 F @ MpiEMsa ke r e filsgekrefuge Godo or
in God. o People use it to requestheviprotecti c
eye. 0 When someone feels vulnerabdngg or scar
negative things, including jealousy and hostility.

The English translations of the Arabic phrases _ F | Faed OF DI MHKY
produced by ChatGPT reflect the literal meaninfshe phrases missing the richer
feelings and subtleties. Human translators, however, resorted to the strategy of addition
for the first phrase as they included word:
phrase is used to express admiration. In gheond translation, they resorted to
paraphrase to express the original emotions and intentions embedded in the second
phraseb F 9 relfbetiigra deep understanding of the context. The translation flows
naturally and smoothly, providing a deeper usterding of the message and appears
emotionally connected to the <context, capt
intimate, natural way. Thus, human translations capture cultural and emotional nuances
more effectively, making religious expressions sounturah in English while
preserving their protective and respectful meanings. In contrast, Al translations miss
the emotional depth that human translations provide.

Example 4

nnrdr JbLUODT HKM pfFYWF 0338B

ChatGPT I was just about to recall the sight of the mouse dancing, may God cut
it off, before you arrived.

Human translatorJust before you arrived | was remembering last night and what
al-Far looked dancing. May God strike him down.
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The ArabicrnBkEresansehafies to AMay God cu
casual discourse especially amongst friends, it conveys a desire for someone to be dealt
with in a notably strong or dramatic fashion. This phrase is frequently employed
humorously, sarcastically, or when adiiridual feels a touch of annoyance, depending
on the context. In such instances, it is designed to elicit laughter. The speaker is not
genuinely irate; rather, they utilize this expression in adigdatrted manner to coay
mild irritation or amusementmu c h | i ke wh epnfoOM Kplaa)kengagings e r ve i
in a dance.

When Chat GPT transl ates it to AMay God c
remains intact; however, the humor and irony dissipate. The translation may also cause
confusion to the target audience who are not aware of the pragmatic function of this

expres n . Il n English, #fAcut it offd comes acr os:s
a misinterpretation of the intended context. Furthermore, by transforming a clever joke

about a human into an odd reference to an a
AMYy God strike him downo more successfully

while it is still a powerful term, it is more appropriate for the humorous goal,
particularly when used to refer to a specific individual.

Example 5

FaCrc O eavi:E rHn/TBbYey3d 26 iint mc TRETUG B BI kv, uj1G U HEr
ICTIc

ChatGPT:Khadija said, as she extended the palm of her right hand towards him,
spreading her five fingers: 'And from the evil of the envious when he envies!

Human translator:;To ward off the evil eye, Khadija spread her fingers apart and
held up her hand with the palm facing Yasin
person in his envyo (Qurdan 113:5).

The plChas & Miw 0Chfrcan3ll aeed to AAnd from t
when he envies. 0 Thi s spedfically Swah iABataqg, Yerse m t h e
113:5. It serves as a prayer asking for protection from harm; particularly, harm that arises
from envy. People often ri¢e this verse to seek safety from negative emotions or harmful
intentions that others might have toward them. It underscores the importance of turning
to a higher power for protection against jealousy and ill will. The phra®kes the idea
of seeking refuge from the harm caused by s
is often believed to have the power to cause misfortune, illness, or other negative
consequences.

The phrase is translated correctly by ChatGPT; however, it does not provide much
significant additional context that could aid an Engbgleaking audience in
understanding the cultural relevance or r el
heenvieé derives directly from Arabi c; however
nuances, which diminishes its ritual significaiicgich as its role in providing protection
against the evil eye. A human translator effectively incorporates culturalxtdoye
adding where this phrase comes fro8urah AlFalag in the Quran (verse 113:5), a
frequently overlooked detail that is crucial for understanding these customs.

Example 6
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WXFN3IhHbF?d WOKF33B FANyYsb 9nb ckm KWK (IC

ey Yeyuy 31T TV
CIyxX elc ndK WUATr lOF HANT

ChatGPT:Khadija realized the insinuation behind his words, and said to him while
shrugging her shoulders, pretending to disregard him: 'A backbiter who seeks to create
discord between two sisters?

i Me? God is sufficient for me, for He knows the purity of my intentions.

Human translators he scol ded him: AA troubl emaker
between two sisters.

Me?éGod forbid. God knows my intentions

The phraydcivhich translates to fAGod is s
i mportance in Arabic culture. People often
mi sunder stood, asking for God's help and |
hi gher powerf ixamablwe omgs and dealing with f
says ciyd6cthey are trusting that God will m &
fair s during difficult times. Although t
i s s Ffcmeatsuggests dependence on God and
not ully capture the iIintense emotions con
Ar abi c, the phrase emphasizes how Khadij a
fairneshlke whamnes accusations. The human tran
intentions are good. 0 reflects theydaddftensi
communi cates God's awareness and fairness;
sedédfense and honesty.

Idiomatic Expressions
Example 1

B F2F 2 39xB CcFwM™

M
mnKOHYb FB FMK _ 4y
h

B
C
"ot t

003uF ¢
ChatGPT: Ot h man : AWhy do e
Mama. .. ?0 Radwan: #Alt's fate and destiny, t
Human translator:Ut h ma n : AWhy arenodt they in one
mama?0 Ridwan: AFate and destiny. Thatdés wh
The Arabisy hxady immhdi Lgfh t r ansl ates to Afate
illustrates situations that are beyond our control; suggesting they are dictated by fate or a
superior force. In Arab cultures, individuals frequently employ this phrase when
discussing relationshigs marriage or circumstancdswhere they perceive a lack of
agency. However, this expression captures an existential truth, for it reflects a belief in
the inevitable nature of life's outcomes. Although some may argue otherwése, th
sentiment remains deeply ingrained in the social fabric of these cultures, because it
encapsulates the struggle between personal choice and external influences. Such a
concept provides rationale for why events may not unfold as anticipated, particularly
instances of breakups, love, or aspirations that remain unrealized. However, although

F
b
n

y |live in th
n
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fifate and destiny serves as an accurate English rendition, it fails to encapsulate the entire
cul tural 4ryiFokwn @ugrisinbpAr @bi c cul ture, this is
God's plan. In English, these words, although used, are not tied to one particular culture
or religion. When this Arabic saying is translated into English, it implies accepting
whatever happensgy it loses important cultural and spiritual meanings. Although the
translation is straightforward and works in English, it dogiscapture the full depth and
richness of tylyé&xAroaysTifhdi, sp hprharsaes ei carri es a ur
difficult to fully convey in English.

Example 2

UBrdReB BBk _eyf K espRiieyA eBpRfeFaX ¢ T bfr L 6 X

ChatGPT Then he said nonchalantly: '‘One ear of clay and the other of dough, this
is what | have learned from experience.’

Human translator Then he responded with apparent
one of my ears was made of <clay and the ott
experience. o0

The plrydXe e gNYM se-kpdwnmdgrbit gddnt. It literally
translates to fAan ear of <c¢clay and an ear o
indifference or disregard for something or someone. The expression signifies that an
individual is not paying attenticor perhaps does not care about what is being articulated,
as if their ears are composed of clay and dough, which are incapable of hearing or
reacting. Although the translation is precise, the cultural richness may nolljoe
conveyed. In Arabic, this phrase communicates indifference and is frequently employed
in a humorous or dismissive context. In English, its meaning might not be readily
apparent, because fAone ear of <cl ayessand t he
indifference in daily conversation.

The human translation (I act as if one of my ears were made of clay and the other
of dough) elaborates on the idiomatic expression by clarifying the action, rather than
merely translating the words. The p&rase ql
to convey the cultural notion of indifference or detachment. This adjustment helps
English speakers recognize indifference or a lack of concern. The translation connects
languages and cultures by preserving the relaxed tone and clarifying the message.
However, some people worry that the original sentiment might be lost in translation. This
concern is valid because subtle details can be difficult to maintain, even though some
aspects might still stay the same.

Example 3

bojj I TeyAp X3es U bFr:ugh whly L LI hckm

ChatGPT She laughed a soft laugh and said: 'Blessed is the one who brings two
heads together in lawful union.’'

Human translatorShe | aughed gently and replied,
brings two people together in a moral way. o

The expkpixSeypX¥vedUb i s an idiomatic expr
Arabic-speaking cultures that can be understood as a statement of praise for someone who
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has successfully brought two people together in a moral, lawful, or respectable way
typically referring to marriage or a union that is legitimate according to societal and
religious norms.

Whil e Chat GPT used the phrase Al awful u
morally right and religiously accepted, th
awkward in Engli sh; since fAheadso is not
together. ltiscler t o say ftwo people togethero or

The human translation focuses on the ethical aspect of bringing two people together
by using fAimoral wayo instead of Al awful wuni
highlighting the ethical side while honoring the original intent. Moreover, sdyitgw o
people togethero rather than fAtwo headso |
typically talk about forming a moral or legitimate relationship in everyday speech.

Example 4

L3RRS c I B 6TTYD ;b kv, Ul kGESH LK. RH TG S5 o
.pFM ¢cT cxXYM pFwMm

ChatGPT:A smile formed, brought on by the praise, then she feigned surprise as

she said: 'l dondét wunderstand what you mean
Il 6m in another .’

Human translator:She hid the smile his praise had inspired and pretended to be
astoni shed as she said, i absolutely do n

webre mountains apart. o

The i di ompfFiMccphyrxdom (PRM sceTe nidx ¥ hlaktf yHORU a
and | am in another) is utilized when two individuals are engaged in a conversation, but
find themselves not comprehending each other or harboring disparate thoughts and
opinions. This phrase is commonly used in Acabi express a disconnection or lack of
understanding between two parties. It is often used humorously or to acknowledge that
the conversation has taken an unexpected or confusing turn, suggesting tiwad the
people involved are not wunderstanding each
about the same thing.

The ChatGPT translation is a literal reflection of the original; the metaphor of

Avall eyso might not fully connect with Engl
Il " m in anotherodo suggests a sense ofsedi sconn
who are not accustomed to this metaphor.

However, the metaphor Amount ai ns aparto
culturally relevant in English and far more
distance between two individuals, potentially suggesting a greater disconnect. The phrase
Amunt ains aparto is more idiomatic in Engl.]i

understanding of being far apart in thought, action, or understanding because this
expression captures the essence of emotional and intellectual separation.
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Metaphors

Example 1

_ACNe bfj OF : i 5D fdfad udBuWSELt b b3db 610
.0 Crj KOFwm

ChatGPT He said with a reassuring tone, and perhaps he was referring to the
prosperity that still intoxicates the market with its sweetness: 'The situation is good, and
praise be to God.'

Human translator Ahmad replied in a reassuring t
God. o

The phraseig C /1 B 0 literglly k@fhslates tdithe situation is a mirgeor fithe
situation is a resourcaeit serves as a metaphor indicating that the current circumstances
are promising and holds valuable potential. This suggests, in a manner similar to a mine
filled with resources, that the situation is rich. The English phrase (the situation is good)
merelyconveys that things are acceptable; however, it inadequately captures the essence
of the Arabic phraség C/1B.0Obpj IOR e b usg Goesds nrod &lsm,f afi mor
mere satisfactory conditions. It characterizes a scenario teeming with potental and
plethora of opportunities for success. This term suggests an environment that actively
fosters growth and developmeriig CdliB a business context signifies substantial
prospects for success and advancement, because the circumstances are ideally suited for
expansion. The translation offered by ChatGPT overlooks this nuanced meaning and fails
to emphasize the concept of prospeds effectively as human translators do. Human
translators excel at conveying positivity and prosperity because they use ahaed n
phrases. For example, sayifigusiness is greatclearly communicates abundance and
success, reflecting the true meaningiofy C /1 ® AutomgteDFanslations tend to miss
crucial nuances and, although they may seem efficient, they lack the warmth and personal
touch of human translators. This absence can diminish the richness of the language,
though it isn't entirely lost.

Example 2

JFT LB buONVOERK 8T 5 IEBF DL YA Stpeyir,. M PpPpHI O w3 sre w3y
W3 Tp bFrbls hrF ¢cT 2OblYb &

ChatGPT:Amina said gratefully for his kindness: 'Yasin is a good man, and a good
man only refrains from marriage when he is compelled. The truth is, it's time for you to
think about completing your faith.'

Human translatorTo show her affection for him, A
fine man who stays away from marriage only
for you to think about getting married again, if only to comply with the teachings of

religion. o
The metaphorical phrasills T p obfeampletifgfyour faithi or A compl et i n
your religion, o0 particularly indicates gett

viewed as an integral component of fulfilling religious duties and attaining spiritual
wholeness. It serves as a means to lead a balanced atinty les@tence in accordance
with Islamic principles. The translation supplied by ChatGHilt is time for you to
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consider completing your faiti was excessively literal; however, it overlooked deep
religious implications of the metaphor. It depicted marriage as an abstract notion
associated with spiritual fulfilment, which could seem overly formal. This strategy fails
to reflect the cultural dept making it difficult for readers to appreciate the full weight of
the concept.

The human translation, to comply with the teachings of religion, succeeds in
providing a more natural and culturally rich rendering. It portrays marriage as a religious
obligation, which is more aligned with the way the original Arabic phrase would be
undestood by a native Arabic speaker.

Example 3

U SbHQfHs G Y@ FIIOKYb ¢ A/ Yo YHR ety 4D (PG, WDy i34 10
AT Ant@irc ¢ 2uphs FiKY
. vrHIL b Kk pigm FXC p WO Hb U 3bifbd 8 BT

ChatGPT:He was overwhelmed with confusion, swallowed his saliva, and said in
a low voice: 'Perhaps | don't know her," (then he smiles warmly) 'If I had known her, |
wouldn't have needed to ask to learn about her.'
He then asked him in disbelief: "If you don
her? Huh? Are you infatuated with her for the sake of God?'

Human translatorKamal was overwhelmed by confusion. He swallowed and said

in a | ow voice, fAPerhaps | donét really kno
Aalf | knew, |l woul dndét need to study it.o
Hi s father asked incredulously, Al f you ¢

have for choosing it?éHuh? Are you simply i
reason at all ?0

The phr add elldit erally translates to dAafor tl
is used to refer to something being done purely for divine or spiritual reasons, without
any personal benefit or ulterior motive. In the cultural context of Arabic, this expression
carries a sense of sacrifice and selflessness, as it is commonly used to describe actions
that are intended to please God, without seeking reward or recognition.

The translation of ChatGPT lacks the cultural context and the sharp critique that the
Arabic phrase carries, especially with using the prorfmminstead ofit which can be
misleading. The questioning tone of the phrase in the translation is preserved, but the
underlying sarcastic or critical tom®g nibnut h
whnpOecan be interpreted as mocking or scornf
someonebs motivations. Thi s inghe Englahsphraseni ght n
AAre you infatuated with her for the sake o

The human transl ati on, AAre you simply i
no reason at all ?0 adds a more specific cri
of humiliationdo dir ecw/l Ok hruamisll iaateisont her cde
which is a key part of the original Arabic. This makes the translation more culturally and
contextually accurate, as it highlights that the speaker is criticizing the potential
foolishness of devoting oneself to somethingt feads to humiliation ategradation.
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The human translation retains the sarcasm and mockery of the original phrase by
using fia | ife of humiliationo instead of ¢
translation effectively captures the critical tone of the Arabic, which questions tlee valu
or wi sdom of the personds <choices. The us
foolishness implied by the original phrase and emphasizes the absurdity of the situation.

Example 4

6X _ Oyl MIOF G}mpe@m i ¢TafEYkp, POYMO I iFhH b O hp YT
.cq ba_piji3es dryyed i),

ChatGPT'He sent his voice after her, saying
greeting!
She lifted her head above the clothesline and then said: '"Homes are known by their doors,
this is my greeting.'

Human translatorHe cal |l ed after her anxiously, A /
goodbye?9d

She |l ifted her head high to | ook back ove
by their doors. 6 Thatodos my farewell message

In this instance, the phrapen 9 F H 2i¥used Bo erfiphasi2ekDiat a legitimate and
acceptable approach to forming a union (typically marriage) is to approach it through the
correct, lawful channels. In the Arabic culture, this expression reinforces the importance
of formalities and traditionsni mar r i age .f AT HFEHIDY rsaebediHiy® KFs e d
woman to communicate that a man should not approach her directly without following
societal and religious norms.

While ChatGPT translates the literal meaning, it does not fully convey the moral
and societal weight of the phrase as it is intended in the context of marriage. The woman
is essentially saying that, in order for the relationship to progress, the marpprastch
her family through the correct, formal procéss this case, marriage.

The human translation delves into the significance of proposing marriage to a

woman within traditional soci al and religi
demonstrates that her words extend beyond mere personal preferences, being deeply
groundedim el i gi ous and cul tur al beliefs. The pl

she is not simply exchanging pleasantries with the man; however, she is laying down
explicit guidelines for future interactions. This approach renders the translation both more
robust and more in harmony with cultural traditions, although it might challenge some
contemporary perspectives.

Example 5

wtmMC FkKkMP3b Y d4pOU c g OF

ChatGPT:But which righteous woman have you decided to take as your wife?
Human translatorBut whodés the fine girl youdve de
The phraséb b1 j HOKs a Bosnon expression in Arabic, which literally translates
to Aia daughter of lawfa@or fia girl of righteousnessin this context, it refers to a woman
who is considered moral, virtuous, and socially acceptable, especially in the context of
marriage. The wordlb bidin Arabic is used to denote things that are permissible or lawful
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according to Islamic prithet?) pdesghtaed wheag
emphasizes that the woman in question is viewed as morally upright and appropriate for
marriage. In traditional and conservative communities, this term refers to a woman from
a respected family, making her an ideal choice for a.wif

The ChatGPT translation is culturally neutral but might miss the informality or
everyday tone of the original Arabic. The t
woman's good morals; however, it may not completely encompass the precise meaning
ofbbhA) KOFO UIsh3e human transl ator uses the phras
i's seen as respectable and suitable ds® ma
bbolf WF Both phrases relate to women fwho are
marriage, and they are frequently used with positive connotations in everyday
conversations. They reflect society's respect and expectations for women classified as
fibblj KOFO U3 3

Example 6

_MFhB 3TY ¢T F33 FH3rl eTmMIF UWgKOmY
ChatGPT: He responded with a grim silence until she shouted: 'A bad omen... those
who took pleasure in our greatest misfortune?'

Human transl ator: Hi s only response was
dreadf ul news! Those people who gloated ove
The pbrn®d¥e DMdberall y means AbprOBY bl evwsk.)o
is a metaphor for something sad, tragic, or bad. Arab people use it to indicate news or
events that bring sorrow, misfortune, or disappointment. Both ChatGPT and human

translations produce the sad tone embedded in the original metaphor.

DISCUSSION

The results of this study highlight the considerable advances in Al translation
systems regarding the translation of cultural expressions. This research paper specifically
focuses on the translations of cultural expressions of The Cairo Trilogy by Naguib
Mahfouz and thus highlights the manner in which Al systees®lve issues that human
translations would generally tackle, especially in contextually rich languages. However,
some keyresults also illustrate the limitations of Al in capturing the nuanceagfrpatic
language and provide avenues for future advancement.

Although human translators may also differ in style and interpretation, the purpose
of comparing Al with a professionally published translation is not to claim that human
translation is monolithic. Rather, it is to identify systematic patterns in Al peaioce’
especially consistent weaknesses in pragmatic, cultural, and idiomatic interpretation.
These patterns differ from the natural variation found between human translators.
Therefore, the conclusion is not simply that translation should be collateratit/that
present Al lacks culturally embodied judgement that human translators apply
instinctively.
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While this study compares Chat GPTO0s outop
translations, it is important to acknowledge that human translation is not monolithic and
does not constitute a singl e, uni versally
scholarip has shown, different human translators may render the same culturally loaded
expression in distinct yet equally valid ways, depending on their stylistic preferences,
cultural background, and interpretive stance. The aim of the present study is ¢heoefor
to establish one definitive or fAcorrecto tr
in relation to a welregarded professional benchmark. Future research could expand this
comparison by incorporating multiple human translators of varyingkdsaunds,
conducting backranslation exercises to reveal latent interpretive differences, or
employing intefrater reliability measures to assess the consistency of evaluative
judgments across a panel of translation experts. Such methodological extensida
provide a more comprehensive picture of translation variability and further illuminate the
specific strengths and limitations of Al in relation to human translational diversity.

Al vs. Human Translation in Pragmatic Accuracy

The main goal of this study was to check how accurate Al translations are,
especially when it comes to phrases that are culturally loaded. For example, the phrase
finCNeo bfwhHdOFch means fithe situation is full
systems like ChatGPT can create translations that are correct in terms of grammar and
structure. But there is a striking difference in the level of subtlety of culture preserved
with Al vs human translation. Although ChatGPT did retain the basganing of many
expressions, human translators did far better at cultural sensitivity, changing the
expressions so that the original social and emotional nuances were kept. Examples
incl Wde¢ RCOxX whrchls BRi | ed to capture the br
implicit in the utterance in the culture of Arabic.

Al has treated those expressions similarly in the examples provided, but they
seldom really cared about their actiohallO usac
(for God'GlIscakMpo @MHEMrcAMIt ke harm of an envi
envy) are both revered phrases with heavy emotional and spiritual meaning in Arabic.
Although both human and artificial intelligence translators interpreted the text fairly
similarly, human translation conveg far more cultural significance and emo#bdepth
to such expressions. This reflects, in turn, higher language and cultural awareness.

The study also highlighted the importance of cultural sensitivity and contextual
awareness in the translation of cultural and religious expressions. Although Al models
like ChatGPT have advanced in handling straightforward translations, they still struggle
with contextdependent meanings, especially when translating idiomatic expressions that
carry deep cultural significance. For instance, the cultural nuance embedded in the
met aplFardFMo)Y( A Bh Hme JikAF known by i thesAldoor ) i
translation unlike the human translation which was socially and religiously appropriate.

This finding basically points out the need for a better cordesre training of Al systems
using cultural references and social dynamics.

Furthermore, even though Al translations can be accurate in certain cases, they did
not manage to convey the emotional tone or nuanced speech acts involved. Expressions
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of i rony or humbdlr§ Tt idfMay eXocadnpd wet, Hi m of f, o
success at best. The ironical undertone that is crucial for maintaining the intended tone of
humor or sarcasm in the Al translation was lost. On the other hand, human translators

were much better reproducing thensitive nuances of these expressions.

Al excels at translating huge quantities with speed and correct grammar. It works
fast and saves money, making it useful for big jobs. But it has flaws. Al struggles to grasp
deep cultural meanings and social context. ChatGPT can miss the point in semsje cas
producing translations that are grammatically and structurally correct but lack emotional
or cultural dimension. The results show that while Al has made progress, it still misses
small cultural details that humans catch. Future work should focusimingral models
on context and cultural data. Al should learn not just from language data, but also from
culture to better understand certain phrases and sayings.

CONCLUSION

This study contributes to the growing body of research on the role of pragmatics in
translation, especially in the context of-pdwered systems like ChatGPT. While Al
translation systems have shown promise in handling many aspects of language
translation, significant gaps remain in their ability to effectively translate context
dependent pragmatic expressions. The findings underscore the importance of
incorporating cultural awareness and contextual understanding into Al models. By
addressing these challesgy we can move closer to achieving translations that are not
only accurate but also emotionally and culturally sensitive, bridging the gap between
human and machine translation in the process of-@uassral communication.
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Abstract

The aim of the study is to identify the degree of impact of visual elements of educational materials, such as
infographics, highlights in the text, i mages, as
components. It focuses on the impact ogritive processes (information analysis) and on learning
outcomes (quality of case solutions) for students of economics and engineering. The experimental study
involved 82 firstyear economics and engineering majors. These were divided by random sanipling
teams of 57 persons. The study consisted of two main phases: active and reflexive. In the active phase,
students were asked to complete a case study on environmental topics, and in the reflexive phase they
answered questions concerning their casaystuork. Specially designed case assignments included both
emotionally neutral and emotionally intense descriptions of the same environmental situations,
accompanied by various visual elements. The results showed that visual elements, such as higbiighting
phrases in bold, dramatising images and manipulating the scale of graphs, significantly influenced students'
conclusions and elicited an emotional response from them. Emotionally colored presentations pushed
students towards prohibitions, whereas radlytrcolored case solutions were characterised by constructive
and differentiated suggestions for preventing the effects of an environmental eisésterhe use of
emotionally charged visual elements had a greater impact on engineering students ¢lcanconics
students. The obtained conclusions allowed us to formulate practical recommendations for teachers and
methodologists. These were aimed at improving the efficiency of the educational process by becoming
aware 6 the heightened responsibility that comes with visual rhetoric. Figurative presentations should be
accompanied by textual ones, and estsely learning should be grounded in reality to counteract
virtualization through visualization. The conclusion emjgessthe importance of a carefuvépment

and moderation of teaching materials, as well as the need to develop critical thinking in students throughout
the learning process.
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study; Manipulation; Perception of graphic information
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INTRODUCTION

With the rapid digitalisation of education and the unprecedented development of
artificial intelligence, the teaching community is facing questions about the effectiveness
of traditional and innovative methods of learning and assessment. Al tools promise
personalisation, automation, and new forms of interaction, transforming the entire
educational landscape and exposing the failure of traditional approaches to assessing
learning outcomes. However, despite technological breakthroughs, working with case
studies retains its unique position as one of the most effective tools for formative
assessments that track student progress as well as summative assessments of students’
competence levels. Its strength lies in its ability to simulate complex, multifaceted real
life situations that require students not just to reproduce knowledge, but to critically
analyse it, synthesise information, make decisions under conditions of uncertainty, and
develop professional judgeménskills that remain fundamental and diffictdtautomate
even in the era of Al.

Recognising the enduring benefits of case studies as a key assessment tool in higher
education was the premise of this study. While its potential for developing practice
oriented skills and integrated assessment is undeniable, the role of the pedagemjnal d
of the case study materials themselves is often underestimated. Visual elements
(infographics, images, textual accents), the structure of information presentation and,
most I mportantly, the O6édemoti drnalbthisism@a k gr oun ¢
neutral shell, but actively influences learners' cognitive processes, including perception,
analysis of information, drawing conclusions and, ultimately, the quality of proposed
solutions. In an era of information overload and increased emphasgnotional
intelligence, understanding how case design guides students' thinking and emotions
becomes critical to ensure objective assessment and the realization of educational goals.

Thus, the relevance of this study stems from the lack of research on the impact of
visual design of case study instructional materials on student learning outcomes,
especially in the early years of higher education, and the urgent need for a focused effort
to improve this technology. It is possible to maximise the potential of this method only
through the conscious design of case assignments, taking into account the influence of
visual and emotional components on cognitive processes and performance.vingipro
the methodology of using cases is inextricably linked to tlteepth study of theirdesign.

The empirical basis of the following study includes data obtained as a result of an
experiment with the participation of firgear students from economic and technical areas
working on case assignments. This includes the results of a survey of studénts wi
reflections on the influence of visual elements on their answers. The study used various
visual elements, including emotionally colored and neutral images, graphs, diagrams, text
highlights, to assess their impact on students' perception and analpétsroftion.

This study contributes to the understanding of the role of visual elements in the
educational process and suggests ways to optimally utilise them to achieve pedagogical
goals. The finding#ﬂghlights the challendwu] of objective and balanced design of
learning materials for developing analytical skills and preventing the manipulation of
learners' opinions. The practical significance of the study lies in the development of
recommendations for creating learning matsrithat promote a balance between
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engaging design and objectivity of presentation, as well as the development of critical
thinking in students. The results of the study can be useful for teachers, educational
program developers and methodologists seeking to avoid unintentional manipofation
students' opinions and improve the effectiveness of learning.

PROBLEM STATEMENT

Education has undergone a long process of transformation, adapting to changes in
how people perceive information in the digital economy (Akour & Alenezi, 2022). In the
21st century, the role of visualisation as a means of delivering knowledge is growing,
driven by the development of digital technologies and changes in the psychophysical
characteristics of young people (Meguid & Allen, 2022). The use of visualisation as an
important component of pedagogical design is becoming a generally accepted standard in
modern teaching. Teachers are increasingly using various visual aids to improve the
assimilation of educational material, develop students' imagination and promote a deeper
understanding of the phenomena being studied.

A number of factors contribute to the widespread use of visualisation in education.
First and foremost are psychological factors (Bhattacharya & Bhattacharya, 2015): the
younger generation is accustomed to consuming information quickly via gadget and
compuer screens, so teklased information is losing its appeal and visual symbols are
becoming more preferable. The growth of technical capabilities for visualisation has a
significant impact (Ostanina, 2021): the increased availability of digital devichsasuc
smartphones, laptops and tablet PCs opens up wide opportunities for the visualisation of
educational material. Economic factors (Larionova, et al., 2021) cannot be ignored: the
use of visual aids makes it possible to replace expensive laboratorymexusrand tests
with much cheaper models and simulators.

Despite the many positive aspects of using various methods and techniques for
visualising content in the educational process, as outlined below, the use of visualisation
is controversial due to its emotional impact on students and, in some cases, iatimcirin
which requires a conceptual rethinking of the application of this technology in the
educational process. Thus, one of the negative aspects of visualisation in education is the
superficiality of students' perception of information, as visualisatraplgies complex
concepts, which can lead to a lack of deep reflection. In addition, frequent use of visual
aids contributes to an increase in screen dependency, a decline in reading and writing
skills, and a weakening of critical analysis skills. At siaene time, visualisation requires
significant effort on the part of teachers, which increases the cost of educational content
and reduces the return on investment of educational programmes.

Table 1 lists the main types of visualisation and their specific applications in the
educational process.
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Table 1.Types of visualisation and their specific applications in the educational process

9 CJi2Mmtser

Types of Forms  of
visualisation in the visualisatio
educational process n

Methods of application

Examples of use

Accompanying
educational information
supplementing the textue
part of the lesson an
contributing to better
perception.

1 Textbooks with vivid
illustrations;

T PowerPoint presentatior
with images;

1 Display of photographs o
historical monuments o
natural landscapes.

Conveying quantitative
and qualitative
information, facilitating
the perception of data.

1 Diagrams and histograms |
demonstrate statistical data;

T Maps of the area for subjec
where spatial knowledge
navigation skills and
understanding  of  nature
conditions are important;

T Infographics explaining
various processes.

Reproducing physica
phenomena or processe
allowing students tc
experiment and explor
the laws of natureThese
techniques develoj
thinking and practical
problemsolving skills.

T Chemical  experiment:
demonstrating the reactions
substances;

1 Biological laboratory with
cell modelling;

1 Simulation of physical laws
in computer programs.

lllustrative Illustrations,
visualisation photographs,
(Rautek et al., 2008) drawings and
diagrams.
Information and Charts,
graphic maps,
visualisation infographics
(Kabanov et al., and graphs.
2020)
Modelling and Simulation
simulation (Stoffa, models  of
2004) experiments
and
laboratory
tests.
Interactive Interfaces for

visualisation (Wang interactive

et al., 2018) whiteboards,
tablets and
computers.

Opening up wide
opportunities for actively
involving students in the
learning process
Students car
independently control tht
image, move objects, an
change the parameters
the experiment.

T Interactive posters ol
humanities subjects;

) Electronic tests  with
animation and feedback;

1 Internet resources witl
multimedia components.

The use of images, models, presentations, and interactive tools allows us to expand
learning opportunities, increase student motivation, ensure deep knowledge retention, and
develop students' intellectual abilities. Educational technologies are develapidly,
and visualisation has become an integral part of modern learning processes.
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Whether we are talking about traditional teaching or distance learning, the inclusion
of visual elements increases the effectiveness of teaching and learning. Let's consider how
visualisation fits into various pedagogical technologies (Table 2).

Table 2 Application of visualisation in educational technologies

Teaching Forms of Ways to use visualisation Positive aspects of using visualizatior
technologies visualisation

Traditional Illustrations and Explain complex conceptimages are perceived faster and ea
teaching diagrams by demonstrating cleathan text, which facilitates easit
technologies pemonstration €xamples. assimilation of educational material.
involve stands Allow students to study thiThe inclusion of visual aids attracts tl
lectures, Presentations Subjectindependently.  attention of students, increas
seminars and Provide direct observatiomotivation and interest among tt
laboratory ~ Laboratory : audience, and contributes to bet
classes of physical phenomena ar S .
Modern Case studies Use presentations witlt helps students visualise abstract ide
active Business games 9raphs and tables to analyand theories by translating them into
teaching . reatlife cases. understandable and clear forn
Project method o .
methods Create game situation€ncourages them to delve deeper i
. o interest in learning, and stimulate
Visualise ideas and resul " .
. cognitive activity.
through drawings, models ]
and videos. It allows students to model behaviour
real life.
It allows them to acquire practical skil
and learn to apply theory in practice.
Distance Video lectures Visualise lecture materigVisualisation helps students gra
learning Infographics using  animation  ancbstract concepts by translating the
technology graphic inserts. into a visual form, stimulate:

Virtual tours Compact and cleaiMagination and creativity, an

presentation of complePromotes the development of creati
data and concepts thinking and original solutions.

It increases student interest and he

overcome distance barriers, making t
learning process lively and engaging.

Blended Interactive Use of online platforms fowhen viewing images and model
learning presentations  collaborative editing ancstudents think in images, whic
combines Simulators and  discussion. develops their imagination and creati
faceto-face  {rainers Virtual reproduction ofabilities.  Students begin to mat

_ chats real production processes g :
learning. Active  communicationActive student participation in learnin
with teachers andhrough visual stimuli stimulate

classmates with the abilitmental activity, develops analytic:
to add visual elements.  Skills and critical thinking
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In traditional educational environments, visualisation is achieved through the use
of illustrations, diagrams, posters, drawings and models. New technologies open up a
wide range of possibilities for interactive and active teaching methods. Visualisasion h
gained a new lease of life, becoming an integral part of methods such as case studies,
business games and projbetsed learning. Visualisation allows students to immerse
themselves more deeply in the learning material.

In online learning, content visualisation is actively used in the creation of online
courses. Teachers use presentation materials containing infographics, record video
lectures, and incorporate virtual technologies into their courses. Visualisation @screas
student interest and helps overcome the lack of-taece communication with the
teacher, making the learning process more lively and engaging.

In blended learning technologies, visualisation becomes a unifying element that
flows smoothly from the traditional classroom to the online environment. This
combination of traditional and distance learning is complemented by visualisation
capabilities, with enriches the educational experience.

Thus, visualisation has taken a firm place in the modern educational process.
Regardless of the chosen pedagogical technology, visual elements have become essential
tools in pedagogical design. Competent use of visualisation increases the effectiveness of
learning, improves the assimilation of material and attracts the attention of listeners,
which contributes to their motivation and academic performance.

It should be noted that visualisation is closely linked to the phenomenon of
indoctrinationi the imposition of certain attitudes and ideas through the targeted use of
educational technologies. Visual images have the ability to influence students’ minds,
shaping stereotypes and beliefs. This property makes visualisation a powerful tool for
propaganda and manipulation if it is used dishonestly with a specific intent. At the same
time, visualisation for the purpose of indoctrination can have both positiveegyadive
effects on learning. On the one hand, it contributes to the formation of a positive
worldview and universal competencies in students. On the other hand, it imposes certain
views and beliefs, manipulating the opinions of learners. It is impddaigachers and
course developers to exercise caution when selecting visual aids to minimize negative
impacts of visualisation on learning outcomes.

As mentioned earlier, the existing variety of educational tools, especially traditional
ones, is currently being supplemented by new educational formats: distance learning,
online learning, and blended learning (Walz & Kane, 2024). Traditional lectures) wh
represent t he teacher's narration ar e tr
conferenceso, p r odohversatiors,electurafiscassigns, lecuces ur e s
two-person, lecturesisualisations, lecturegrovocations (Gorshkova, 2017).

According to Natalia Zyleva (2015) the task of a university lecturer in modern times
is not just to give out readyade material, but to encourage the student to search activity,
to teach him to think and reason. One of the pedagogical techniques, whiahyheat
devel oping and teaching potential, i's the
author concludes that evidentiary error detection requires from students attentive
perception of information, actualisation and transfer of knowledge from sgineres
outside the discipline, striving for accuracy and correctness of judgments and actions,
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ability to build a logically correct and clear oral speech. However, according to Anna
Andryunina (2024), interactivity at lectures is often limited to the interactivity of the
teacher, leaving students as passive listeners. According to researcheastiviiter
should be comprehensive, providing a holistic approach to the organisation of the
educational process, changing not only the educational environment using digital tools,
but also transforming the positions of the teacher and students (Korot@ewdr@inina,

2021).

In order to improve the understanding of theoretical teaching materials and to
develop students' analysis skills, teachers are increasingly using poactited tasks
in the form of case studies. Often, case studies include not only textual but ptsoajra
components. Infographics, diagrams, photos, schemes and even text design (color
accents, font highlights) are designed not just to illustrate information, but to perform
important didactic functions: to structure complex data, visualise -@mgseffect
relationships, emphasise key facts, create context and form a certain perception of the
situation being described. They are powerful catalysts of cognitive processes and provide
learning motivation.

Thus, in an effort to engage students in the thinking process, to increase their
learning motivation, to provoke them to critically evaluate the obtained materials,
teachers use various techniques (Hao et al., 2024). Thus, IgorSharshov . and llya Bubnov
consider the peculiarities of visualisation as a way of visual presentation of information
that affects the efficiency of students' learning new knowledge and the formation of skills
to critically reflect on the studied material, analysing the possibiliiEsusing
visualisation in connection with the specifics of students' perception of visual information
(Sharshov & Bubnov, 2022). The authors conclude that, despite the need to use
visualisation, there are certain difficulties in implementing its tooléneducational
process of higher education, but if we take into account all the features, nuances and risks,
the result of utilizing visualizations will be an increase in the quality of the educational
process. According to Yulia Katkhanova, Elena Korzaoand Sergey Ignatiev, this
visualisation of educational information is the most striking trend in the development of
educational information space (Katkhanova, et al., 2018). The implementation of this
trend results in fundamentally new communicativétucal, and educational phenomena
that significantly transforms the environment and affects all its components: educational,
social, informational and cognitive processes. The authors note the significant role of
visualisation in the modern educational@and conclude that the translation of verbal
images into graphic imagds or vice versai always results in the structuring and
systematisation of educational information. Accordingly, there is never a single
predetermined solution for a castidy task.Instead it emerges from the process of
comparing statements and conditions of the set tasks, transforming information from one
sign system to another by means of generalisation, system analysis and comparison of the
obtained data.

Studying aspects of motivation in students' learning activities, Aleksandr Moshkin,
Anatoly Kolesnikov, and Natalia Kokh note that the uniformity of exercises used to
consolidate knowledge and the monotony of homework are strongly demotivating factors.
In contrast, a creative and individualizing approach to learning activities and an emotional
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coloring of educational material contributes to increasing interest in learning (Moshkin et
al., 2017). However, there is a question of the ethicality of manipulation through visuals
does visual manipulation limit viewers' freedom of choice, is it addictdoes it
disadvantage them? To the extent that they involce indocrtination, are visual and other
persuasive technologies ethical (Cheng, 2024)?

According to David Lewin (2022) the negative connotation of the term
indoctrination may not be appropriate since, after all, indoctrination is the way by which
educators support and defend a normative view of education: Education should be
directed towards something intrinsically valuable. Comparing education and
indoctrination Lewin concludes that education and indoctrination always mutually
influence each other. Whether there is a difference between education and indoctrination
depends on how justified ¢hinfluence is. Lewin believes that if the educator sincerely
intends to improve the student's attitude towards something, indoctrination can be
interpreted as a variant of education.

However, visual perception is influenced not only by the content of the materials
offered to students, but also by their appearance and emotional coloring. Thus, according
to Mustafa Guinay (2024), typography serves as a tool to reinforce the meaningxf,the
as different fonts, colors and layouts emphasise emotions and messages, the right choice
of typography allows for a more effective connection with the target audience. The author
notes that readability is influenced by factors such as font sieesifie. spacing between
headings and letters to ensure that the text is clearly understood.

According to Galina Nikulova (2006), the color design of educational materials
affects the nature of their perception by students. She gives examples of coding
information with color that increases the efficiency of its assimilation and the
sustainabilityof students' attention. Elina Adieva, Marat Yunusov, and Aleksandr But,
studied the role of images in information perception by conducting experiments on the
influence of images on presentation slides on their perception by student viewers (Adieva
et al., 2020). Based on a survey of students the authors concluded that through
understanding how people perceive visual information and identifying patterns it is
possible to improve the educational process. Thus, according to the respondents, the most
preferablebackground for images is light, and text of two colors is perceived better by
highlighting key words or main sentences in a brighter color. Edward Tufte and Peter
GravesMorris in their study of the visual display of quantitative information examine the
various ways in which information graphics can distort data and even mislead users (Tufte
& GravesMorris, 1983). The authors note the importance of proportionality and removal
of unnecessary data to improve visualisation.

However, there is a dearth of experimental studies in the literature evaluating the
extent to which visual provocation affects student learning outcomes.

METHODOLOGY

The research methodology for oour empirical investigation is based on the use of
an experimental approach aimed at studying the influence of visual elements on the
perception and analysis of educational material by-yestr undergraduate students.
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The experiment involved 82 firgear undergraduate students, of which 45 students
were studying in economic areas of training and 37 students were studying in technical
areas of Ural Federal University. The students were divided into teams of 5 to & peopl
by random sampling method. The study consisted of two main phases: active and
reflexive.

In the active phase of the experiment different groups of students were randomly
offered case studies. The students had to study and analyse the situation described in the
assignment either independently or by using Internet sources (there was noarstnicti
the use of external sources of information). Specially developed by the authors case
studies were devoted to the environmental problems of the Kerch Strait, in which the
same situations were described in emotionally neutral and emotionally tense ways

The descriptions of situations were accompanied by various visual provodations
bold text, graphs, diagrams and images with different emotional backgrounds. Students
had to familiarise themselves with an environmental problem, analyse the options for
solving the problem proposed in the case study task and propose their own options, as
well as prepare an information poster about the environmental problem. The teams were
given 60 minutes to complete the task, after which they defended their case solutions
based on the information posters they had prepared.

One week after the active phase of the experiment, the students were offered a
reflection phase. To conduct the reflexive phase of the experiment, the authors of the
study developed a survey including questions about the perception of the visual elements,
about the use of additional information sources, and emotional reactions to the images in
the case study tasks.

The aim of the case study was to develop measures for the conservation of
representatives of the Kerch Strait fauna. These represented were, firstly, the second
representative was the Black Sea porpoise or dofmiwka as a rare, declining
subspecies ahe Black Sea. The second representative was these a pigeon, or-slender
billed gulli a rare bird species from the gull family.

The environmental problem to be solved consisted in oil pollution of the Kerch
Strait water area, disturbance of the environment in the Strait area by various
anthropogenic impacts (construction of the Crimean Bridge, organisation of oil products
transporation by tankers, accidents during cargo transportation) and the influence of
these impacts on the life activity of these fauna representatives. The description of the
situation was accompanied by photos, graphs, diagrams showing some related numerical
indicators. In the text of each case study, options for improvement of the described
situation were proposed. Each description was designed as an A4 sheet printed on a color
printer.

Both quantitative and qualitative methods were used to analyse the results.
Quantitative analysis of the obtained survey data included their statistical processing,
while qualitative analysis was aimed at interpretation and evaluation by expert teachers
of case solutions proposed by students and identification of key points in their group
work.
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All ethical standards were observed in the study, including voluntary participation
of students and confidentiality of data. Students were informed about the aims and
procedures of the study and had the opportunity to withdraw at any time.

FINDINGS

To identify the degree of influence of visual provocation on the students'
conclusions, they were asked to study the main causes affecting the number of the marine
representatives, analyse the proposed measures for their conservation, and develop
effective measures aimed at preserving the population. Table 3 presents for the
experimental and control groups the key phrases highlighted by the students from the text
of the case study task and in the following lines their descriptions of visual elements in
their information poster as well as their proposed solutions to the environmental problem.

Table 3.Results of students' work in the active phase of the experiment

Results of
student work

Case study about the Black Sea porpoise Case study on the Blackoilled Gull,
- azovka the Black Sea dove

Neutral text, visual elements, graphics

Key phrases Anthropogenic impact, environment Transport artery, changing ecologic
conditions, piling, discomfort, don't lik situation, feeds on small fish, etc.

noise, crashing, etc.

Visualisation Smiling sun, palm trees, blue water a Cheerful birds, sewage treatme
on an happy dolphins swimming. (Figure 1 i plants, artificial reservoirs, brigh

information Table 4) colors blue, green, pink predominate
poster
Proposed Azovka is crying only on one poster, but s Enlightenment, environment

solution to an is drawn in a fishing net, over a spot of fu education, protected areas. (Figure &
environmental oil and near the propeller of the ship. In t Table 4)
problem drawing the colors are brightthe vessel is

pink, the fuel oil stain is multicolored (pin}

green, lilac). (Figur@ in Table 4)

Emotional text, visual elements, graphics
In the text of the assignment, the stude In the text of the assignment, studel

Key phrases

emphasised the text in bold: ecologic
disaster, polluted sea, fishing ne
anthropogenic impact, above the maximi
permissible norms, etc.

placed emphasis on the text in bo
ecological disaster, oil products, 5(
tonnes annually.

Calls for banning shipping, banning nois

In addition to the text in bold, th

;/Asuallsanon an banning fishing nets (note that for hamsa, following was noted: Red Book of th

information main food of azovka). (Figure 4 in Table 4 Russian Federation, pollution froi
industrial effluents. (Figure 6 in Tabl

poster A

Proposed Elimination of noise, fish protection zone Crying birds.

solution to an

islands with food, creation of artificial ree
to restore the marine ecosystem. (Figure !
Table 4)
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environmental
problem

Examples of posters prepared by students when solving case studies with neutral
and emotionally charged visualisations are presented in Table 4.

Table 4.Examples of posters prepared by students when solving case studies with neutral
and emotionally charged visualisations

Neutral text, visual elements, graphics Emotional text, visual elements, graphics
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As the results of the analysis of the active phase of the experiment have shown,
students in most cases perceive the teaching material offered by the teacher as dogma and
do not check the adequacy of information.

Graphs and diagrams.Students were offered to study three graphan
informationrich and reliable graph, a graph with an embedded error (deliberately
changed scale on the vertical axis) and a pie chart with no reliable sources (Fig. 7):
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Figure 7. Graphs and diagrams inserted into the text of case assignments

It should be noted that the distorted graph and pie chart were considered by students
and accepted as grounds for thinking about the situation in the case study with the same
confidence as the reliable graph. Moreover, the most complex and inforimekigmaph
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of multi-year dynamics of petroleum hydrocarbon concentrations in the coastal waters of
Crimea was least used by students for decismaking. According to the authors, this
was due to the fact that students did not want to study complex informatiomiiracet

understand it. I f we refer to this fact i n
understanddé relatively complex informatio
applyo it

Pictures of fauna.To give an emotional background to the information, different
pictures of azoids and bluebirds were used (Fig. 8). On the left are dramatic, emotionally
negative pictures, and on the right are neutral pictures.

=T

Figure 8. Pictures with images of Kerch Strait fauna representatives presented in case
studies

Visualisation in the case study task had a greater impact on engineering students
than on economics students. Neutral and negative images provoked different images on
information posters and different proposals to eliminate the consequences of the
environnental disaster. Thus, students who received neutral images used bright colors,
positive images and smiles when preparing posters. Conversely, students who received
tasks with negative pictures used dark colors, images of tears, and a large number of
appeas reinforced with exclamation marks on their posters. As a result, the solutions of
neutrally colored cases were characterised by more constructive proposals to prevent the
environmental situation, whereas the negatively colored assignments pushed students
towards more prohibitive measures, which provoked proposals to relocate fauna, ban fish
catching, etc.
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Task text.To provoke emotions in students, separate phrases in the text of
emotionally colored tasks were highlighted in bold and capital letters. As expected,
students emphasised their attention mainly on these phrases, fully trusting the instructor.
In neutral taks there were no text highlights, and students independently made more
highlights of phrases important in their opinion, emphasising details. That is, in this case
they perceived the initial information more broadly, and proposed programmes for
monitoring and protection of fauna, environmental education of the population, as well
as proposals for reproduction of the species in question.

It should be noted that students did not critically evaluate the information proposed
in the tasks. For example, 500 tonnes of oil products were mentioned in the text, but the
source of information was not indicated. Nevertheless, students took thisdigtath
and did not try to find additional information.

Formulated solutionUnder time constraints (1.5 hours), students prioritise the
tasks in the most obvious order:

1. study the material on the case sheet,
2. analyse already proposed solutions,
3. formulate their own solution which included drawing on Internet sources.

Other parts of the survey showed that students of economics direction used Internet
sources more actively than students of engineering. Nevertheless, when formulating
solutions to improve the situation, in most of their answers students did not go beyond
the options proposed in the text of the case study task, i.e. they remained in the
information field of the text. The reason for this, in our opinion, may be that the teams
did not have (or did not deveélpeppeapablet he
of selforganising themselves to formulate meanings different from the proposed ones
within a limited time. All teams of engineering students gave specific proposals, but were
not very confident about their originality. Students of economics were ounfident
about the originality of their proposals, but one team out of thirteen could not formulate
a proposal.

In the reflexive phase of the experiment, students individually answered questions
related to the work they had done on the case at the previous stage. The results of the
survey were analysed in two directions:

1. in regard to different fields of study, a comparative analysis of engineering and
economics students was carried out;

2. in regard to the different designs of assignments a comparative analysis of
answers to neutrally colored and emotionally charged case assignments was carried out.

In the first case, the research question was posed whether there is a difference in
the perception of graphic information by students of different fields of study or training.
In the second case, the hypothesis was tested that the emotional colorirgtaskasas
an impact on students' responses regardless of their area of training.

As a result of the survey, it was revealed that students paid mostattention to the text
description when analysing the case: 89.2% of engineering students and 82.2% of
economics students. Engineering students were more critical of the text than economics
students (22.6% and 13.3% respectively), finding contradictions and false assumptions.

al

Most students considered the text descripti
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economics students and 81% of engineering students), but economists paid more attention
to the marks in the text than engineers, t
respectively).

Secondly, pictorial elements like photos, graphs, or charts were analysed by 56.8%
of engineering students and 44.4% of economics students. At the same time, 75.6% of
economics students tried to apply them to extract information, while the share of
enginee@ng students was unexpectedly lower in this questi6ii.6%. The majority of
students (89.2% of engineering students and 84.4% of management students) tended to
believe that graphical information helped them find a solution.

The students from different fields answered in almost the same way the questions
related to the content of the charts:@8®6 of students responded correctly to questions
about the informatioffilled chart, 313 2 % about t he Odik0®taeutt edo6 ch
the pie chart.

Special attention in the study was paid to the analysis of students' emotional
response to the presented case tasks. Figure 9 shows the results of students' answers to
the question OWhat emotions were evoked by
tet ? 0

Neutral charged pictures Emotionally charged pictures

01— Enthusiast
02— Interest

0O 3— Anger

[ 4— Compassit
@ 5— Shame

B 6— Anxiety

B 7— Regret

B 8— Sadness
W 9— Despair

Figure 9. Emotional response of students to pictures presented in the case study task

The following emotions on the scale from more active to more passive are marked
by shades of colors from white to black, where whitenthusiasm; black despair;
shades of gray from light to darkinterest, anger, compassion, shame, anxiety, regret,
sadhess, accordingly. A comparative analysis of the answers of students solving cases of
different designs has shown that compassion and sadness are expraskddtiinds
more often by students solving cases with emotionally negative pictures, whiletinteres
and enthusiasm in solving the problem are experiencéd.XZ.5imes more often by
students solving cases with neutral pictures. Significantly more students of the first group
experience shame (2.2 times more often), anger and anxiety (1.3 times ny.elbiite
supports the view that emotionally negative pictures cause passive emotions that do not
stimulate action: theydo not contribute to the generation of their own ideas when solving
cases.
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The negative emotional background of case study tasks had a greater impact on
engineering students than on economics students. They empathised with the injured
animals to a greater extent. However, students felt shame least of all (15.6% of economists
and10.8% of engineers). Nevertheless, the main emotion of the majority of students was
interest, which, in the authors' opinion, was caused by working on the case study and (or)
the active form of class organisation as more active, communicative antbasahand
|l ess 6academicbé (44. 4% of economists and

Thus, it cannot be denied that pictures have an impact on students' emotions, and
this should be taken into account when developing teaching materials, based on the
pedagogical goals set by the teacher. In this regard, it is important to notice thasstuden
working with case assignments with neutral design were more optimistic in evaluating
their solutions: 72% of students responded that their solution was characterised by
originality, whereas only 66.7% of students who received negatively colored adiss stu
considered their solution to be original.

CONCLUSIONS

The results obtained in the course of the study indicate that case study design plays
an important role in pedagogical design and that the use of visual elements that are
unjustified from the point of view of learning objectives can have a significantiropa
learners' cognitive processes and even impose certain ideas and beliefs on them. In the
literature, such a technique is called indoctrination. It is often deliberate on the part of the
educator and deprives learners of the opportunity to criticeflgat on what they have
heard or to question their ideas. As a rule, teachers give students only the information that
corresponds to their pedagogical goals, and the student, with full trust in the teacher, has
no desire to learn other points of view amihw conclusions independently. Biased
information is based on selective data and subjective evaluations to convince the listener
of a certain point of view.

Let us consider the results of the experimental study from this perspective. To
evaluate the role of visual elements in the educational process, a dramatic illustration of
a bird in fuel oil was added to the text of one of the case studies, a phrase ¢atdl
l etters, which should cause a feeling of
CATASTROPHE! 6 was highlighted in order to
measures to reduce emissions without providing a complete picture of the amount of
pollution and its sources. The experiment showed that students trusted the information in
the case study without questioning the information presented in them. For example, in the
case study assignment the amount of pollution of seawater by oil proagctwen as
500 tonnes. Students did not even think about whether it was a lot or a little, and did not
search for confirmation of this information, although open sources have data on 9,000
tons of oil and oil product discharges only from loading, disd@srgnd accidents
(Nemirovskaya et al., 2018).

In the text of the case study, the authors also bolded some phrases to attract the
attention of student s: 6feeds mainly on
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students to propose artificial cultivation of small fish as a solution to the environmental
problem, as well as the creation of noise shields on barges.

The mention of hamsa as a food source for azovka led students to conclude that it
is necessary to increase the population of this particular fish without considering
alternative food sources for this fauna species. Intentional visual distortion of the scal
on the graph of salinity changes in the Kerch Strait waters and mention of dove nesting
on the shores of saline waters led students to the idea of measures to keep water salinity
at some average level. At the same time, students unfamiliar with theotisainity
(ppm) failed to realise that the scale of the graph indicates that there is no change in water
salinity and that temporal fluctuations in the salinity index are not significant.

These examples show that visual elements, text, and the presentation of information
in the text of the assignment can be used to manipulate students' opinions and even
indoctrinate them, inclining them to a certain conclusion without considering the full
picture. However, such case study assignments can be aimed at making students
understand the importance of a critical attitude to information. In this case, the instructor
deliberately included false information in the case and asked students to findfactsue
and distortions. From the point of view of pedagogical design, the final stage of a case
study should be a reflection with a full analysis of errors in case tasks and students' final
decisions.

In general, educators should seek out infographics that strive to be objective,
presenting data in context and without bias As opposed to biased infographics, instructive
infographics avoid imposing a particular point of view .

Students, regardless of their field of study, generally showed the expected result for
their level of preparedness (1st year) of working with the case study material, which can
be formulated as follows: superficial consideration of the topic under timsraons
with nonunique final results. In the course of the experiment, statistically significant
differences were found in the attitudes towards information in students of two different
areas of training. At the same time, there was a clear dependethecqpfality of final
solutions and their originality on the emotional background of the case being solved by
the students. The results of the experiment indicate that manipulations using visual
elements of the simplest type (emotional background of pgtunarks in the text,
distortion of the scale of graphs) have an impact ony&at students and affect learning
outcomes.

These findings are consistent with those of Janssen et al. (2024) who studied the
effect of anecdotal information and data visualisation on the conclusions of 56 medical
students and found that visualisation influenced prescription of medications.

In this regard, it is important to note several methodological recommendations that
arise from the findings:

1. Educational materials for 1st year students should be moderated by the criterion
of absence of various kinds of distortions and errors, which imposes additional
responsibility on the developers of educational materials. When introducing new methods
of teaching in higher education institutions, such as online learningtrafers,
interactive presentations, etc., appropriate methodological work with teachers is
necessary. This applies especially to young teachers who are just starting to develop
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teaching and learning materials. They should be taught the basics of pedagogical design
and methods of questioning their materials, helping them become aware of unintentional

Omani pul ationd of the | earner's cakpwnitive

and Roberto Martinekaldonado, in their study of the impact of visualisation on
teachers' cognitive skills, note the need for a simpler interface for inexperienced teachers
(Liu et al., 2024). Also, different pedagogical purposes have differentreegemts for
content and its design. For example, for the transfer of knowledge in full it is necessary

to be guided by the <criterion of ono di

assessment it is acceptable, and in the game form it is even aeltsalke the method
of 6embedded error 6.

st

2. Textual 6sign systemb, based on the

more understandable to the students, caused more trust and less difficulties than the

structured figurative O0sign systemd (graph

(drawings) had a secondary, additional character. This conclusion can be used in the
preparation of presentation training materials, applying on the slides necessarily at least

two 6sign systemsd: textual anddéi bomt nge,

one should be guided by the wktiown requirements of not overloading it with text, and
with circumspection add emotional background. Also, following Katkhanova et al.
(2018), it is necessary to create conditions for conscious transitictgdaints as their
reflections move from one O6sign systemb
discussing the slide materials, students' comparison of figurative and textual information
on the slide.

3. Critical and analytical thinking of 1st year students should be developed by using
a variety of cases. However, it is important that they are based difeeadamples. In
this sense, it is important, from the authors' point of view, to focus therdtsidttention
on details, their critical and emotional reflection. This is the advantage of real tasks over
solving classical tasks that are methodologically and didactically established and isolated
fromcontext. The latter help to structure thinkingyelep skills in applying analytical
met hods, but being devoid of o6vitalityo
sufficient for the development of studen
into an analytical scheme or set ofuatjons and correlation with known laws and
theorems, gives students an understanding of the applicability of fundamental knowledge
and motivates them to study it. This agrees with the findings of Oleksandr Chastnyk and
collaborators who concluded that tinge of interactive teaching methods and techniques
significantly contributes to the creation of communicative relationships in the group and
with the teacher. These contribute to the maintenance of a positive atmosphere, and in
combination with a high leat of professional motivation for learning, contribute to the
professional growth of students, effective accumulation and use of knowledge and skills
(Chastnyk et al., 20324

It has been shown in numerous studies that interactive forms of cooperation with
students play a significant role in the success of the latter, influencing the effectiveness
of achieving educational goals (e.Ghastnyk et al., 2024The opinion of teachers also
agrees with the need to use interactive teaching methods. For example, Walz, Kane
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showed the importance of using puzzles, quizzes, case assignmertayivlg games
and group work in teachers' work (Walz & Kane, 2024).

Within this context, the results of the present study emphasise the importance of
careful development and moderation of teaching materials, including their content and
design, and the need to develop critical thinking in students throughout the learning
process.
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Abstract
This article is an interdisciplinary study of phenomenal judgments through the lens of linguistic correlations
using computational linguistics and data mining. The research focus includes perceptual judgments
describing interoceptive and olfactory statesjsidered in the context of the theory of embodied cognition
and Charles Sanders Peirce's theory of perceptual judgments. The authors demonstrate that the linguistic
expression of interoceptive and olfactory experiences reflects a deep connection tedvibeely, culture,
and language, and also reveals cubspecific strategies for conceptualizing sensory experiences.
Particular attention is paid to the comparison of
generated using large languagedals (LLMs). The developed methodology allows for the identification
of parametric differences in lexical diversity, syntactic complexity, and stylistic richness of olfactory
descriptions. The conducted analysis confirms that olfactory experience haghightic instability and
polymorphism, which complicates its formalization and automated processing. Nevertheless, the use of
modern NLP methods opens up new opportunities for the parameterization of phenomenal judgments and
an indepth study of their gictural and cognitive features. The work is of interest from philosophical,
humanitarian, and engineering points of view, offering a methodological toolkit for studying the properties
of embodied consciousness using methods of computer processing ofshlaatuage.
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INTRODUCTION

The challenge of studying bodily experience through the lens of linguistic
correlations using data science methods points to a new interdisciplinary area of research,
in which common concepts and definitions are only just being formed. Natural language
processing technologies (hereafter referred to as NLP) allow identifying new properties
of the representation of bodily experience, both in regard to linguistic material and to
philosophical epistemological. The proposed study results are obtained in the abur
research at the intersection of several disciplines: analytical philosophy of consciousness,
sensory linguistics, and computer data science.

The problematic di mension of this work

cognitiono as opposed to classical comput at
the bodyfocused approach, perception, action, and cognition are deeply interconnected
and concet ual i zed during a persondés physical

contrast, the computational paradigm argues that the neural structures of the brain perform
computations similar to those performed by a computer, and that all mental states and
cogritive processes can be reduced to basic symbols.

The results of empirical research in recent decades convincingly demonstrate the
profound interconnection between human cognitive processes, bodily experience, and the
characteristics of natural language both as a system and as an activity. Language plays
special role here, acting as a key instrument for reflecting this connection (Boroday,
2020) . The unique property of | anguage i s
which, given the current state of development of computer technologgeacanognized
as a data set for computer analysis.

The proposed interdisciplinary approach expands the methodological arsenal and
the existing understanding of the role of bodily experience in the formation of linguistic
constructions. Data was collected while working with the Russian National Corpus
(herenafter referred to as the RNC). An own experimental collection of Russian literary
texts was also created, and illustrative material from exotic languages, borrowed from
studies in linguistic anthropology, was used (KraSk&enk, 2023). Despite the new
round of development of universalistic approaches (in connection with the revolutionary
progress of the Large Language Models (LLMs), we believe that the relativistic approach
allows gaining a deeper understanding of how bodily modes of sensation argkesoce
of perception are reflected in the structures of language, and, conversely, how the
structure of language influences the results of cognitive processes.

What can data science and natural language processing methods contribute to
philosophical studies of phenomenal consciousneéss?bodyfocused approach rejects
traditional Cartesian dualism and sees cognition as something we do through our bodies
as we interact with the environmeBbme contemporary studies criticize the dichotomy
often drawn between language and bodily experience, where language is seen as a
mechanism structuring unstructured experiences. For example, Christop(R@i#)
argues thatuech a view ignores how language and-lomguistic behaviors are rooted in
human interactions and how they shape our phenomenal experiences. Today, the analysis
of language data allows for the extraction of useful information even in those practical
areaswhere mental states are almost indescribable (Gamma & Metzinger, 2021).
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Before the neural network revolution, there had been successful attempts to extract
markers of mental states from text arrays using traditional algorithmic methods. The
results of applying the NLP methods in behavioral science have been described in detail
and systematized (Feuerriegel et al., 2025). The strength of these approaches is that
computer analysis of texts allows for Avi s
invisible when using other methods of analysis. Texts are data sets (Gentzabw e
2019), a kind of #Adigital traceso of the wa

parameterization of texts allows extracting certain linguistic units and their contextual
environment and identifying the features of word usage.

This approach opens up broad possibilities for comparative studies. Today, it is
possible to extract linguistic data from phenomenal judgments without any serious
technical difficulties, organizing them according to various characteristics: national
languaye, era, age, profession, gender, literary authorship, situational context,
emotionality, etc.

Particularly interesting is the comparison of phenomenal judgments that are natural
(created by humans) or synthetic (created on retrained LLMs) (MOiitizet al., 2024).

One of the stages of the proposed study includes precisely this kind of parametric
comparative analysis based on the material of olfactory judgments.

WHAT DO PERCEPTUAL JUDGMENTS INDICATE?

According to Charles Sanders Peirce perceptual judgments are the first and
immediate judgments about what a person perceives with their own sensory system at the
moment (Peirce, 1978, 5.116). This type of judgment is the starting point or first premise
for all subsequent acts of thinking and reflection.

There are several most significant criteria of perceptual judgments:

A Lack of control and impossibility of
perceptual judgments formation is uncontrollable and, therefore, is not subject to criticism
by logic since the subject is not able to consciously influence how theprettehe
primary perception in the form of a judgment (Peirce, 1978, 5.55; 5.115).

Distinction from percept. A percept
direct reflection of a percept (perception of a visual image, sensation). It is a statement
about the nature of the percept in propositional form.

A First premises of knowledge. Percept
judgments in relation to all other types of rational activity. All other judgments are
theories whose validity is based on whether they are confirmed by perceptual judgments
(Peirce, 1978, 5.116).

Perceptual judgments as a case of
judgments as a limiting case of abductive inferences (hypothetical conclusions). It is
important to note that perceptual judgments are the result of a process of interpretation,
nat of passive reception of sensory signals. This process can be represented as an infinite
series of abductions merging into a single act of perception (Peirce, 1978, 5.182; 5.184).
Perceptual illusions, where the interpretation of a figure changes Ke.dNetker cube,
the Penrose triangle), indirectly indicate the kinship of perception and abduction. Such a
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representation of the perceptual process brings it closer to the modern cognitive theory of

Apredictive processingo (Mudrik et al ., 202
It i s also important to note that fperce

which are linked to each other by a similarity relation (Peirce, 1978, 5.119). In other

words, iconic signs directly stand for the qualities or features described irptoaice

judgments.
As a resul t, based on the Peircebds def
judgment o i s a statement i n propositional

given in experience. Perceptual judgments are closely related to the process of perception,

which does not imply passive processing of sensory signals of one of the modalities. This

type of judgment is also based on the interpretation of the percept itself for the
representation and an understanding of the surrounding reality. Thus, such erprassi

Amy stomach ifAst helrle 6tsalal esdj uepemimy dlkResti nige e |
tighto, Acitrus scent o, Asmel | s l i ke fres
judgments, since they contain a subjective interpretation of the perceptual signal.

In the context of bodyriented approaches, metaphor is seen as a conceptual and
structuring aspect of cognition. Based on the Theory of Conceptual Metaphor (TCM)
(Casasant o, 2017; Gi bbs, 2004 ; Zhao, 2023
construct argments in support of the view that the linguistic representation of bodily
experience is extracted from the interaction of the embodied agent with the environment.

An earlier version of TCM formed a universalistic view of bodily experience, while
representves of a modern iteration of this theory emphasize the culture specific features

of metaphor (Yu, 2020). This approach allows asserting that the properties of linguistic
conceptualization are not simply the result of abstract representations, butractedxt

from sensorimotor activity ingdaget el tiinrted ac
triad.

Interoception and olfactory experience

Interoception is a critical aspect of perceiving and processing signals emanating
from the intrabody space (e.g., hunger, thirst, fever, pain, etc.). It is also an important
mechanism for maintaining the internal physiological state of the body. In yexamst
interoception has become an important research object in psychology, neuroscience,
neurophysiology, and clinical medicine (Murphy, 2024). Modern empirical data in the
field of cognitive science indicate that interoception plays a key role in sogjaltion,
emotional experience (Feldman et al., 2024);aeihreness (Seth & Tsakiris, 2018), and
other highlevel mental processes.

In this study, we consider the influence of linguistic mechanisms for

conceptualizing intrdody experience, since there is an ontological gap between the
objective bodily event and the experience of interoception in thggrsbn perspective.
This difference points to the importance of considering not only the neurophysiological
correlates of interoception, but also the culturally conditioned forms of conceptualization,
by which the speech agent formulates judgments about their own bodily experience. Th
interoceptive and olfactory narrative reflects cultural features that influence the
qualitative characteristics of subjective experience.
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It is generally accepted that the conceptual apparatus of olfactory experience is
referential, i.e., referring to an object t
a banana, 0 Athe smell of a r os eclioguigic mel | s |
representation of olfactory experience presupposes the existence of an external object, to
which the concept refers. In this regard, it is difficult to talk about the existence of an
adequate language, in which independent olfactory conegists as, for example, in the
| anguage of visual experience (Aredo, Awhi't

In the context of crossultural linguistic research (Zhang, 208haules, 2020),
telling arguments have been put forward against the thesis that linguistic constructions
expressing olfactory experience are poorly suited for naming olfactory phenomena. To
prove this, we can give some examples from the Jahai languagas EhMorKhmer
language spoken by nomadic hungetherers on the Malay Peninsula and it has a rich
olfactory vocabulary. This linguistic system includes words for odors that are not
associated with the source of the odor (Majid & Burenhult, 2014).@mgle, in Jahai
one can find concepts expressing

T Athe smell of blood that attracts tiger

T Ato be fragrant (e.g., various types of

T Athe smel]l of mustiness (e.g., ol d she
269).

Unlike English speakers, who tend to use descriptive constructions that point to the
actual source of the smell, Jahai speakers tend to use abstract concepts to describe
olfactory and visual experiences. These examples demonstrate how cultural practice and
linguistic structure influence cognitive perception.

Among the Jahai people, the body serves as a kind of metaphorical template for
describing the physical world. For instance, local neighborhoods, houses, and landscapes
are described through bodily concepts (Burenhult, 2006). It is noteworthy that this
language is distinguished by its referential discreteness in relation to somatic concepts. A
consequence of this is the fact that this
Amout h, o but has a wide range of :foda egori e:c
tubercle, upper/lower lip, baby tooth, root of the nose (refers to the wrinkles between the
eyebrows), etc. (Burenhult, 2006, p. 167).

The above example suggests that perceptual judgments, embodied cognition, and
culturally specific conceptualizations of bodily and sensory experience reveal the
mechanisms, through which language serves as a tool not only for describing but also for
shapirg phenomenal experience mediated by the body and culture. The question arises:

Can one with current methods teach Large Language Models (LLMs) the principles
required for understanding this deep and implicit relationship? Will the generated
artificial pereptual judgments have the metaphorical features of bodily
conceptualization?

STATISTICAL PARAMETERIZATION OF OLFACTORY JUDGMENTS

Today, cognitive aspects of olfactory experience attract representatives of various
disciplinesi from the philosophy of consciousness and cognitive linguistics to applied
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psychology and Al methodology (Horberg et al., 2022; Jraissati & Deroy, 2021; Martina,
2023; Young, 2016Natural language processing (NLP) technologies can help identify
the linguistic properties of bodily experience and examine their connections to central
epistemological categories in philosophy.

Modern computational linguistics methods allow conducting a wide variety of
textual studies. Here are a few possible approaches to the study of olfactory vocabulary:

1. Text analysis by search word (SW). Here, morphosyntactic analysis is used to

collect dependent words, i.e. the contextual environment associated with the search

word and a related dependent word, e. g.,

convenient whentiis necessary to view the frequency of the search word or to

derive the frequency of the dependent words.

2. Text analysis for the presence of olfactory code using NER (Named Entity

Recognition) or search by a named entity. This method requiregraiored model

for recognizing named entities. This method is convenient when it is necessary to

recognize all posisle olfactory descriptions in the text at once. However, there are

several significant drawbacksfirstly, the very process of model training, which
requires a large amount of labeled data, and secondly, the complexity of verifying
the results obtained.

The proposed practical results of the study were obtained through research at the
intersection of several disciplines: analytical philosophy of consciousness, sensory
linguistics, and computer data science. The study used NLP technologies for the analysis
of the text corpus (frequency analysis, clustering, topic modeling). Such an
interdisciplinary approach expands the philosophical methodological arsenal and the
existing understanding of the role of bodily experience in the formation of linguistic
construtions. Data were collected from the Russian National Corpus (RNC), namely our
own experimental collection (hereafter referred to as LC_69) of 69 prose texts of Russian
literature (19th20th centuries).lt consists of 690,000 sentences and includes more than
3,000 descriptions (direct and indirect) of olfactory experience.

The relational database consists of five tables linked by an external key according
to the M2 WappuoiMamiypl @ s(fa database rel ati onsh
in one table link to multiple records in another, typically resolved using a junction table.).

' The coll ection of texths t pes/ / pir el e moerads khaegcaer t
l ocal /bl ob/ PN test/verbal forms/ data/processed/ dict
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unbearable
intolerable
suffocating
cat-like
unbearable
special
heavy

91

perennial
cadaverous
nikonian

thick
seasoned
dreadful
hellish

human
tatar

Table 1 shows that with a larger volume, the curve of the collocates (common word
smoot her. The
may indicate the specificity and contextual limitations of the use of the lexertie itse

Moreover, in the sample of literary texts, the decline is even more pronounced, which
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More representative results are shown by the method of lexical series clustering
both for the entire corpus and for individual works. As part of the experiment, an
algorithm for semantic clustering of lexical units was implemented based -trajovex
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language models and machine learning methods. A table with 662 collocates of the
keywords fAsmell 060 and fAaromao and a data se:
for analysis:

Table 2.Collocates (N+ADJ, N+N.gen.) and their rates of frequency

Russian Collocation English translation

swyy dz@ 2 L Of heavysmell 91
LOf Or HEkr- ts9 smell of perfume 78
fnd dz' dzr 2 L Of strong smell 76
MdzOHCd2 L Of sweetsmell 58
Cted 1 $d2 L Of intensesmell 55
LOf Or f tsls© smell of sweat 53
LOY O~ Yo J Ists smellof flowers 49
ssdz¢ d2 L Of C subtle scent 44
GlkMmlsts?2 L Of C thick smell 40
ftewdsgr 2 L Of C spicy smell 35
ctste! €d2 L Of bitter smell 32
LOY O~ € tctso d smell of blood 32
LOf Or Istc©®o " smell of grass 31
é é é

At the first stage, the words were prepared for analysis: for more accurate
processing, the data were expanded taking into account the frequency rate of each phrase.
After that, each phrase was matched with a numerical representation (a vector) reflecting
its meaning in the linguistic context. For this, the neural network model
Ai ntfl oat-éSmalrgielbi wgsalused, capabl e of capt:
meaning of expressions by constructing embeddings for each expression.

At the next stage, the phrases were combined into groups (clusters) based on
thematic proximity. One of the popular machine learning methods, the KMeans
algorithm, was used as a basis. To determine how well the resulting groups, correspond
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to the natural structure of the data, a special silhouette coefficient was used. This is a kind
of Aquality assessmento of the grouping, wt
data is divided into clusters. Each group received a name reflectsgmemntic content,
based on the most characteristic words.
The clustering results were visualized in tdimensional space using th&NE
algorithm. This allowed us to see for different phrases how close or far from each other
they were in meaning. Cluster distribution diagrams were also generated. However, it
should be noted that the results are not always reproducible precisely. When the algorithm
is rerun, the cluster structure may change slightly, although the data and parameters
remain the same. This is the effect of the operating principles of the model.

Volumes of Iexical clusters
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Fig. 2 Volumes of lexical clusters
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Fig. 3.Volumes of lexical clusters

This method allows us to identify a unique olfactory trace throughout the text
corpus. Cluster 9 named fAsmell sour _haybo
domi nat es. AiSour o and Ahayo are included
of occurrences of one of the collocates. To understand the conditional logic of the model,
we decided that it was necessary to build an associative map for a given lexical series
related to the concept of smell. We extracted data from the N.gen clustéaaed,on
these formed strings of pamalculated wordembeddingss. Then these strings were
transformed back into NumPy arrays (NumPy arrdysnumerical arrays for fast
computations in Python). After that, a matrix of cosine similarities between the
embeddigs of the selected words was calculated, based on which pairs of words with a
semantic proximity level above a given threshold (0.7) are formed. Next, an undirected
graph was built using the NetworkX library, where nodes represent words, and edges
represensignificant associative links between them.

It is also important to note that if there is a dominant cluster with volume
significantly larger than the average, then its content will appear the least associative. A
dominant cluster becomes a "catli categoryi so broad that the things inside @ @ 0 t
strongly remind us of each other. Hence, its content appears less tightly connected by
meaning, perception, or usage.
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